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Arrays Are Fast
• Huge	investments	

• Cache	Blocking	and	Tiling	
• Loop	unrolling	
• Vectorization	
• Multicore	Parallelization	
• Communication-avoiding	algorithms	

• 	Often	at	70-90	%	of	peak!

Samuel	Williams,	Andrew	Waterman,	and	David	Patterson.	2009.	
Roofline:	an	insightful	visual	performance	model	for	multicore	
architectures.



Arrays Are The Oldest Abstraction…
*	
*											Form		C	:=	alpha*A*B	+	beta*C.	
*	
														DO	90	J	=	1,N	
																		IF	(BETA.EQ.ZERO)	THEN	
																						DO	50	I	=	1,M	
																										C(I,J)	=	ZERO	
			50																	CONTINUE	
																		ELSE	IF	(BETA.NE.ONE)	THEN	
																						DO	60	I	=	1,M	
																										C(I,J)	=	BETA*C(I,J)	
			60																	CONTINUE	
																		END	IF	
																		DO	80	L	=	1,K	
																						TEMP	=	ALPHA*B(L,J)	
																						DO	70	I	=	1,M	
																										C(I,J)	=	C(I,J)	+	TEMP*A(I,L)	
			70																	CONTINUE	
			80													CONTINUE	
			90									CONTINUE

FORTRAN	had	Multidimensional	
arrays	in	1957

https://www.netlib.org/blas/#_reference_blas_version_3_11_0

GEMM

real	::	x(14)

integer,	dimension(16,	14)	::	A

real	::	T(8,	13,	11)



… And Arrays Haven’t Changed Much Since
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Arrays Are

•Multi-dimensional	
•Rectilinear	
•Dense	
• Integer	grid	
Of	points

*	
*											Form		C	:=	alpha*A*B	+	beta*C.	
*	
														DO	90	J	=	1,N	
																		IF	(BETA.EQ.ZERO)	THEN	
																						DO	50	I	=	1,M	
																										C(I,J)	=	ZERO	
			50																	CONTINUE	
																		ELSE	IF	(BETA.NE.ONE)	THEN	
																						DO	60	I	=	1,M	
																										C(I,J)	=	BETA*C(I,J)	
			60																	CONTINUE	
																		END	IF	
																		DO	80	L	=	1,K	
																						TEMP	=	ALPHA*B(L,J)	
																						DO	70	I	=	1,M	
																										C(I,J)	=	C(I,J)	+	TEMP*A(I,L)	
			70																	CONTINUE	
			80													CONTINUE	
			90									CONTINUE

https://www.netlib.org/blas/#_reference_blas_version_3_11_0

GEMM
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For Example, Sparse Tensors Are Everywhere

Computational Biology

9
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Figure 1: Visualization of random dense and random block-sparse weight matrices, where white
indicates a weight of zero. Our new kernels allow efficient usage of block-sparse weights in fully
connected and convolutional layers, as illustrated in the middle figure. For convolutional layers, the
kernels allow for sparsity in input and output feature dimensions; the connectivity is still dense in the
spatial dimensions. The sparsity is defined at the level of blocks (right figure), with block size of at
least 8⇥ 8. At the block level, the sparsity pattern is completely configurable. Since the kernels skip
computations of blocks that are zero, the computational cost is only proportional to the number of
weights, not the number of input/output features.

Figure 2: Dense linear layers (left) can be replaced with layers that are sparse and wider (center) or
sparse and deeper (right) while approximately retaining computational cost and memory cost. Note
these costs are, in principle, proportional to the number of non-zero weights (edges). The shown
networks have an equal number of edges. However, the sparse and wide network has the potential
advantage of a larger information bandwidth, while the deeper network has the potential benefit of
fitting nonlinear functions.

Block-sparsity unlocks various research directions (see section 6). One application we explore in
experiments is the widening or deepening of neural networks, while increasing sparsity, such that
the computational cost remains approximately equal as explained in figure 2. In experiments we
have only scratched the surface of the applications of block-sparse linear operations; by releasing our
kernels in the open, we aim to spur further advancement in model and algorithm design.

2 Capabilities

The two main components of this release are a block-sparse matrix multiplication kernel and a
block-sparse convolution kernel. Both are wrapped in Tensorflow [Abadi et al., 2016] ops for easy
use and the kernels are straightforward to integrate into other frameworks, such as PyTorch.

Both kernels support an arbitrary block size and are optimized for 8x8, 16x16, and 32x32 block sizes.
The matrix multiplication kernel supports an arbitrary block layout which is specified via a masking
matrix. In addition, the feature axis is configurable. The convolution kernel supports non-contiguous
input/output feature blocks of any uniform or non-uniform size specified via a configuration format
(see API) though multiples of 32x32 perform best. Arbitrary dense spatial filter sizes are supported in
addition to dilation, striding, padding, and edge biasing.

2

Graph Convolutional Network

SimulationsRobotics
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experiments is the widening or deepening of neural networks, while increasing sparsity, such that
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The two main components of this release are a block-sparse matrix multiplication kernel and a
block-sparse convolution kernel. Both are wrapped in Tensorflow [Abadi et al., 2016] ops for easy
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Block-sparsity unlocks various research directions (see section 6). One application we explore in
experiments is the widening or deepening of neural networks, while increasing sparsity, such that
the computational cost remains approximately equal as explained in figure 2. In experiments we
have only scratched the surface of the applications of block-sparse linear operations; by releasing our
kernels in the open, we aim to spur further advancement in model and algorithm design.

2 Capabilities

The two main components of this release are a block-sparse matrix multiplication kernel and a
block-sparse convolution kernel. Both are wrapped in Tensorflow [Abadi et al., 2016] ops for easy
use and the kernels are straightforward to integrate into other frameworks, such as PyTorch.

Both kernels support an arbitrary block size and are optimized for 8x8, 16x16, and 32x32 block sizes.
The matrix multiplication kernel supports an arbitrary block layout which is specified via a masking
matrix. In addition, the feature axis is configurable. The convolution kernel supports non-contiguous
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for (int i = 0; i < m; i++) { 

  for (int j = 0; j < n; j++) { 
    int pB2 = i*n + j; 
    int pA2 = i*n + j; 
    double t = 0.0; 
    for (int k = 0; k < o; k++) { 
      int pB3 = pB2*o + k; 
      t += B[pB3] * c[k]; 
    } 
    A[pA2] = t; 
  } 
} 

dense

Complexity Of Sparse Tensors & Code
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for (int pA = 0; pA < m*n; pA++) { 
  A[pA] = 0.0; 
} 
for (int pB1 = B1_pos[0]; pB1 < B1_pos[1]; pB1++) { 
  int i = B1_crd[pB1]; 
  for (int pB2 = B2_pos[pB1]; pB2 < B2_pos[pB1+1]; pB2++) { 
    int j = B2_crd[pB2]; 
    int pA2 = i*n + j; 
    double t = 0.0; 
    for (int pB3 = B3_pos[pB2]; pB3 < B3_pos[pB2+1]; pB3++) { 
      int k = B3_crd[pB3]; 
      t += B[pB3] * c[k]; 
    } 
    A[pA2] = t; 
  } 
} 

CSF

Complexity Of Sparse Tensors & Code
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compressed

for (int pA = 0; pA < m*n; pA++) { 
  A[pA] = 0.0; 
} 
for (int pB1 = B1_pos[0]; pB1 < B1_pos[1]; pB1++) { 
  int i = B1_crd[pB1]; 
  for (int pB2 = B2_pos[pB1]; pB2 < B2_pos[pB1+1]; pB2++) { 
    int j = B2_crd[pB2]; 
    int pA2 = i*n + j; 
    double t = 0.0; 
    int pB3 = B3_pos[pB2]; 
    int pc1 = c1_pos[0]; 
    while (pB3 < B3_pos[pB2+1] && pc1 < c1_pos[1]) { 
      int kB = B3_crd[pB3]; 
      int kc = c1_crd[pc1]; 
      int k = min(kB, kc); 
      if (kB == k && kc == k) { 
        t += B[pB3] * c[pc1]; 
      } 
      pB3 += (int)(kB == k); 
      pc1 += (int)(kc == k); 
    } 
    A[pA2] = t; 
  } 
} 

CSF

Complexity Of Sparse Tensors & Code
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Aijk = Bijk + Cijk
<latexit sha1_base64="WmxmhIelAYPD8EnOcKwn0WVL/oQ="></latexit>

int iB = 0; 
int C0_pos = C0_pos[0]; 
while (C0_pos < C0_pos[1]) { 
  int iC = C0_crd[C0_pos]; 
  int C0_end = C0_pos + 1; 
  if (iC == iB) 
    while ((C0_end < C0_pos[1]) && (C0_crd[C0_end] == iB)) { 
      C0_end++; 
    } 
  if (iC == iB) { 
    int B1_pos = B1_pos[iB]; 
    int C1_pos = C0_pos; 
    while ((B1_pos < B1_pos[iB + 1]) && (C1_pos < C0_end)) { 
      int jB = B1_crd[B1_pos]; 
      int jC = C1_crd[C1_pos]; 
      int j = min(jB, jC); 
      int A1_pos = (iB * A1_size) + j; 
      int C1_end = C1_pos + 1; 
      if (jC == j) 
        while ((C1_end < C0_end) && (C1_crd[C1_end] == j)) { 
          C1_end++; 
        } 
      if ((jB == j) && (jC == j)) { 
        int B2_pos = B2_pos[B1_pos]; 
        int C2_pos = C1_pos; 
        while ((B2_pos < B2_pos[B1_pos + 1]) && (C2_pos < C1_end)) { 
          int kB = B2_crd[B2_pos]; 
          int kC = C2_crd[C2_pos]; 
          int k = min(kB, kC); 
          int A2_pos = (A1_pos * A2_size) + k; 
          if ((kB == k) && (kC == k)) { 
            A[A2_pos] = B[B2_pos] + C[C2_pos]; 
          } else if (kB == k) { 
            A[A2_pos] = B[B2_pos]; 
          } else { 
            A[A2_pos] = C[C2_pos]; 
          } 
          if (kB == k) B2_pos++; 
          if (kC == k) C2_pos++; 
        } 
        while (B2_pos < B2_pos[B1_pos + 1]) { 
          int kB0 = B2_crd[B2_pos]; 
          int A2_pos0 = (A1_pos * A2_size) + kB0; 
          A[A2_pos0] = B[B2_pos]; 
          B2_pos++; 
        } 
        while (C2_pos < C1_end) { 
          int kC0 = C2_crd[C2_pos]; 
          int A2_pos1 = (A1_pos * A2_size) + kC0; 
          A[A2_pos1] = C[C2_pos]; 
          C2_pos++; 
        } 
      } else if (jB == j) { 
        for (int B2_pos0 = B2_pos[B1_pos];  
                 B2_pos0 < B2_pos[B1_pos + 1]; B2_pos0++) { 
          int kB1 = B2_crd[B2_pos0]; 
          int A2_pos2 = (A1_pos * A2_size) + kB1; 
          A[A2_pos2] = B[B2_pos0]; 
        } 
      } else { 
        for (int C2_pos0 = C1_pos; C2_pos0 < C1_end; C2_pos0++) { 
          int kC1 = C2_crd[C2_pos0]; 
          int A2_pos3 = (A1_pos * A2_size) + kC1; 
          A[A2_pos3] = C[C2_pos0]; 
        } 
      } 
      if (jB == j) B1_pos++; 
      if (jC == j) C1_pos = C1_end; 
    }

    while (B1_pos < B1_pos[iB + 1]) { 
      int jB0 = B1_crd[B1_pos]; 
      int A1_pos0 = (iB * A1_size) + jB0; 
      for (int B2_pos1 = B2_pos[B1_pos];  
               B2_pos1 < B2_pos[B1_pos + 1]; B2_pos1++) { 
        int kB2 = B2_crd[B2_pos1]; 
        int A2_pos4 = (A1_pos0 * A2_size) + kB2; 
        A[A2_pos4] = B[B2_pos1]; 
      } 
      B1_pos++; 
    } 
    while (C1_pos < C0_end) { 
      int jC0 = C1_crd[C1_pos]; 
      int A1_pos1 = (iB * A1_size) + jC0; 
      int C1_end0 = C1_pos + 1; 
      while ((C1_end0 < C0_end) && (C1_crd[C1_end0] == jC0)) { 
        C1_end0++; 
      } 
      for (int C2_pos1 = C1_pos; C2_pos1 < C1_end0; C2_pos1++) { 
        int kC2 = C2_crd[C2_pos1]; 
        int A2_pos5 = (A1_pos1 * A2_size) + kC2; 
        A[A2_pos5] = C[C2_pos1]; 
      } 
      C1_pos = C1_end0; 
    } 
  } else { 
    for (int B1_pos0 = B1_pos[iB];  
             B1_pos0 < B1_pos[iB + 1]; B1_pos0++) { 
      int jB1 = B1_crd[B1_pos0]; 
      int A1_pos2 = (iB * A1_size) + jB1; 
      for (int B2_pos2 = B2_pos[B1_pos0];  
               B2_pos2 < B2_pos[B1_pos0 + 1]; B2_pos2++) { 
        int kB3 = B2_crd[B2_pos2]; 
        int A2_pos6 = (A1_pos2 * A2_size) + kB3; 
        A[A2_pos6] = B[B2_pos2]; 
      } 
    } 
  } 
  if (iC == iB) C0_pos = C0_end; 
  iB++; 
} 
while (iB < B0_size) { 
  for (int B1_pos1 = B1_pos[iB];  
           B1_pos1 < B1_pos[iB + 1]; B1_pos1++) { 
    int jB2 = B1_crd[B1_pos1]; 
    int A1_pos3 = (iB * A1_size) + jB2; 
    for (int B2_pos3 = B2_pos[B1_pos1];  
             B2_pos3 < B2_pos[B1_pos1 + 1]; B2_pos3++) { 
      int kB4 = B2_crd[B2_pos3]; 
      int A2_pos7 = (A1_pos3 * A2_size) + kB4; 
      A[A2_pos7] = B[B2_pos3]; 
    } 
  } 
  iB++; 
}

Complexity Of Sparse Tensors & Code
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Ignoring Sparsity Is Throwing Away Performance

Sparse Matrix Vector Multiplication (SpMV)

8K x 8K  
double precision  

matrix in CSR



Ignoring Sparsity Is Throwing Away Performance

Sparse Matrix Matrix Multiplication (SpMV)

4K x 4K  
double precision  

matrix in CSR
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Sparse Problems Are Everywhere
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• X × Y × Z × (time) 
• 8K × 8K × 8k 
• But only 300,000 points 
• Data density  0.00005859% 
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• X × Y × Z × (time) 
• 8K × 8K × 8k 
• But only 300,000 points 
• Data density  0.00005859% 

10-6 % 10-5 % 10-3 %10-4 % 0.01 % 0.1 % 1 %

Example: Sparsity In Lidar Data
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Sparsity Is Currently Addressed One-Problem-At-A-Time

18

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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Quantum Chromodynamics

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Sparsity Is Currently Addressed One-Problem-At-A-Time

18

Eigen (SpMV)

OSKI

CSparse

PETSc

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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Eigen (SpMV)

OSKI

CSparse

PETSc

OSKI has 282 specialized variants of this expression
a = Bc

<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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⇥
ELLPACK

DIA

CSR

COO

DCSC

CSB
DCSR

CSC

Dense Matrix

Blocked DIA

BCSR

Blocked COO

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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⇥
ELLPACK

DIA

CSR

COO

DCSC

CSB
DCSR

CSC

Dense Matrix

Blocked DIA

BCSR

Blocked COO

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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⇥
ELLPACK

DIA

CSR

COO

DCSC

CSB
DCSR

CSC

Dense Matrix

Blocked DIA

BCSR

Blocked COO

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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⇥
ELLPACK

DIA

CSR

COO

DCSC

CSB
DCSR

CSC

Dense Matrix

Blocked DIA

BCSR

Blocked COO

Finite Elements Method,

Block-Sparse NN Weights [GRK 2017]

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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⇥
ELLPACK

DIA

CSR

COO

DCSC

CSB
DCSR

CSC

Dense Matrix

Blocked DIA

BCSR

Blocked COO

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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⇥
ELLPACK

DIA

CSR

COO

DCSC

CSB
DCSR

CSC

Dense Matrix

Blocked DIA

BCSR

Blocked COO

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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Sparsity Is Currently Addressed One-Problem-At-A-Time
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⇥
ELLPACK

DIA

CSR

COO

DCSC

CSB
DCSR

CSC

Dense Matrix

Blocked DIA

BCSR

Blocked COO

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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⇥
ELLPACK

DIA

CSR

COO

DCSC

CSB
DCSR

CSC

Dense Matrix

Blocked DIA

BCSR

Blocked COO

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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⇥
Hash MapsSparse vector

ELLPACK

DIA

CSR

COO

DCSC

CSB
DCSR

CSC

Dense Matrix

Blocked DIA

BCSR

Blocked COO

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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⇥
Hash MapsSparse vector

CSF
Coordinates

Blocked Tensors
Dense Tensors

ELLPACK

DIA

CSR

COO

DCSC

CSB
DCSR

CSC

Dense Matrix

Blocked DIA

BCSR

Blocked COO

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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⇥
CPU

TPUsGPUs

Sparse Tensor Hardware
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FPGA⇥
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DIA

CSR

COO

DCSC

CSB
DCSR

CSC
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Blocked DIA

BCSR

Blocked COO

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g="></latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>A = B � C

<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k="></latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Alj =
X

ik

BiklCijDkj

<latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit><latexit sha1_base64="0NTK8pwrGoU3elIMno3EB1xPjos="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew="></latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>A = Bc+ a

<latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>

A = B � C
<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>Aij =

X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aijk =
X

l

BiklClj

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Aij = (
X

k

BijkCijk) +Dij

<latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>

C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>
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a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>A = Bc+ a

<latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>

A = B � C
<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>Aij =

X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aijk =
X

l

BiklClj

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Aij = (
X

k

BijkCijk) +Dij

<latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>

C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>
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a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>A = Bc+ a

<latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>

A = B � C
<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>Aij =

X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aijk =
X

l

BiklClj

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Aij = (
X

k

BijkCijk) +Dij

<latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>

C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>
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a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>A = Bc+ a

<latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>

A = B � C
<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>Aij =

X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aijk =
X

l

BiklClj

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Aij = (
X

k

BijkCijk) +Dij

<latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>

C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>
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a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>A = Bc+ a

<latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit><latexit sha1_base64="Adkj9+u5UhsX3DH9ZFGDfk3XRYU="></latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>

A = B � C
<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I="></latexit>

a = b� c
<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>Aij =

X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A="></latexit>

Aijk =
X

l

BiklClj

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Aij = (
X

k

BijkCijk) +Dij

<latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit><latexit sha1_base64="/F2FjpAUbgNdqGgk9sYQCUlMnGo="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>

C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM="></latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

Expression Language

Format Language

Schedule Language

ELLPACKDIA
CSR

COO

DCSC

CSB

DCSR

CSC

Dense Matrix

Blocked DIA

BCSR

Blocked COOHash Maps
Sparse vector

CSF

Blocked TensorsDense Tensors

divide
vectorize

parallelize
split

pos

precompute
reorder

The Sparse

Tensor Compiler

Sparse Tensor Compiler 



20

Generated Sparse Code Performance Matches Hand-Optimized Libraries

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � C
<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit> a = b� c

<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>

C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

Normalized time

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � C
<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit> a = b� c

<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>

C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

Normalized time

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � C
<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit> a = b� c

<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>

C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

SpMV

rma10

cop20k

scircuit

mac-econ

pwtk

taco
MKL
OSKI
Eigen
UBLAS
Gmm++

Normalized time

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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rma10

cop20k

scircuit

mac-econ

pwtk

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � C
<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit> a = b� c

<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>

C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

2412x

24835x

59496x

73405x

22400x

SpMV

SDDMM

rma10

cop20k

scircuit

mac-econ

pwtk

taco
MKL
OSKI
Eigen
UBLAS
Gmm++

Normalized time

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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rma10

cop20k

scircuit

mac-econ

pwtk

Facebook
NELL-1
NELL-2

taco
SPLATT
TTB

a = Bc+ b
<latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit><latexit sha1_base64="FZvAfMYQ7yWqpl6E3yWEATtTL+g=">AAAELXicdZPLjtMwFIY9Ey5DucwMLNlEVEhIhFHcppdZII3KApYDojOV2mrkOKetVceJbAeoorwEW3gHnoYFEmLLa+CkKSpTYyXS8fH3H5/zSw5TzpT2/R97+86Nm7duH9xp3L13/8Hh0fHDC5VkksKQJjyRo5Ao4EzAUDPNYZRKIHHI4TJcvirPLz+AVCwR7/UqhWlM5oLNGCXapEbEfekO6PPw6qjpn/jVcncDXAdNVK/zq2 PncBIlNItBaMqJUmPsp3qaE6kZ5VA0JpmClNAlmcPYhILEoKZ51XDhPjWZyJ0l0vxCu1V2W5GTWKlVHBoyJnqhrp+VSdvZONOz/jRnIs00CLq+aJZxVyduOb0bMQlU85UJCJXM9OrSBZGEauNRozGJYGaMrPrJNaHJi5BnUOTvXg+KvNvzcND3WkGvsIARkcstuN3xTrse7nVsLGfzhd6CccvDODCVAxs9lwCiJjt9D7e6XttaNs1kyv/WxAY9NTXbNjSRRMw3aKuDzWSBh/2u/X6yqsle16s+gwn4SJM4JiLKJyVWjTPGU7ODT3rHwSYuLKL1aDZVPbRdVg9q0208sAvrsW3CjSP/a9R4YO+zNKcUmSeErz+Y3eCidYL9E/w2aJ4N6sd0gB6jJ+gZwqiHztAbdI6GiCKOPqMv6Kvzzfnu/HR+rdH9vVrzCP2znN9/AKXxZaQ=</latexit>

a = BT c
<latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit><latexit sha1_base64="N+fHySzeudcKmh9ktmAemyv4Yoc="></latexit>

a = BT c+ d
<latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit><latexit sha1_base64="BoRDqu4jrKwt7G+LOBntMOLNVkg=">AAAEMXicdZPdbtMwFMe9hY9RPrbBJTcRFRISYYrb9GMXSFO5gMuB1m1SWybHOW2tOk5kO0AV5TW4hXfgaXaHuOUlcNIUldVYiXR8/Psfn/OXHKacKe371zu7zq3bd+7u3Wvcf/Dw0f7B4eNzlWSSwpAmPJGXIVHAmYChZprDZSqBxCGHi3Dxpjy/+ARSsUSc6WUKk5jMBJsySrRJjYn72h18zM8K+jK6Omj6R3613O0A10ET1e v06tDZH0cJzWIQmnKi1Aj7qZ7kRGpGORSNcaYgJXRBZjAyoSAxqEleNV24z00mcqeJNL/QbpXdVOQkVmoZh4aMiZ6rm2dl0nY2yvS0P8mZSDMNgq4ummbc1YlbOuBGTALVfGkCQiUzvbp0TiSh2vjUaIwjmBozq35yTWjyKuQZFPmHt4Mi7/Y8HPS9VtArLGBE5GIDbne8466Hex0by9lsrjdg3PIwDkzlwEbPJICoyU7fw62u17aWTTOZ8r81sUGPTc22DU0kEbM12upgM1ngYb9rv58sa7LX9arPYAI+0ySOiYjycYlV44zwxOzgi95ysIkLi2g1mk1VD22X1YPadGsP7MJ6bJtw7cj/GjUe2PsszSlF5gnhmw9mOzhvHWH/CL8PmieD+jHtoafoGXqBMOqhE/QOnaIhoihFX9E39N354Vw7P51fK3R3p9Y8Qf8s5/cfl2BneA==</latexit>

a = ↵Bc+ �a
<latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit><latexit sha1_base64="6cPgyhBI++vHw/44jYAB+9BIwIo="></latexit>

A = B
<latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit><latexit sha1_base64="XctrPZE6+2R2xFDAt8ZP+Wr2EjY="></latexit>

A = 0
<latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit><latexit sha1_base64="fMbuO9ZVPXbFYHQFHbIh0E2tYTY="></latexit>

A = BT
<latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit><latexit sha1_base64="++RuxPWVlnPedy0PryCm0wCINtY="></latexit>

A = ↵B
<latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit><latexit sha1_base64="RlqPurTaxsumE4pYE8i3oJ+lImY="></latexit>

a = b+ c
<latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit><latexit sha1_base64="tHzcnE3YtvfPgRvj7pQ4hiSGp3Q=">AAAELnicdZPdbtMwFMe9BdgoH9vgkhuLCgmJUMVp+rELpGlcwOVAdBtqo8lx3Naq40S2A1RRnoJbeAeeBokLxC2PgZOmqKzGSqTj49//+Jy/5CjjTGnP+7Gz69y4eWtv/3brzt179w8Ojx6cqzSXhI5IylN5GWFFORN0pJnm9DKTFCcRpxfR4mV1fvGBSsVS8U4vMxomeCbYlBGsTeo9hi9gBJ9BcnXY9jpeveB2gJqgDZp1dn XkHEzilOQJFZpwrNQYeZkOCyw1I5yWrUmuaIbJAs/o2IQCJ1SFRd1xCZ+YTAynqTS/0LDObioKnCi1TCJDJljP1fWzKmk7G+d6OgwLJrJcU0FWF01zDnUKq/FhzCQlmi9NgIlkpldI5lhioo1JrdYkplPjZN1PoTFJn0c8p2Xx9tVpWfQHLgqGrh8MSgsYY7nYgLs997jvokHPxnI2m+sNGPkuQoGpHNjomaRUNGRv6CK/73atZbNcZvxvTWTQY1Oza0NTicVsjfo9ZCYLXOT17ffjZUMO+m79GUzQjyRNEiziYlJh9ThjFJod/aS3HGyj0iJajWZTNUPbZc2gNt3aA7uwGdsmXDvyv0aNB/Y+K3MqkXlC6PqD2Q7O/Q7yOuhN0D45bR7TPngEHoOnAIEBOAGvwRkYAQIS8Bl8AV+db85356fza4Xu7jSah+Cf5fz+A8ciZaw=</latexit>

A = B + C
<latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit><latexit sha1_base64="of0JSQoHZNHx315XCL4ZYYpm5tk="></latexit>

a = B(c+ d)
<latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit><latexit sha1_base64="tL7pvaNWTpB1P9mJIAEGOoS5xio="></latexit>

A = B + C +D
<latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit><latexit sha1_base64="lVHbVq4oah4zCVGsiOp0qQq5lwU="></latexit>

A = B � C
<latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit><latexit sha1_base64="51Bv6PXmoamaoDhIm3mnbtbeS4I=">AAAEMnicdZPdbtMwFMe9hY9RPrbBJTcWFRIXoYrb9GMXSKO7gMuB6DapjSbHcVurjh0ch62K8hzcwjvwMnCHuOUhcNIUldVYiXR8/Psfn/OXHCacpdrzvu/sOrdu37m7d69x/8HDR/sHh4/PUpkpQkdEcqkuQpxSzgQdaaY5vUgUxXHI6Xm4OCnPzz9RlTIpPuhlQoMYzwSbMoK1SQWv4Ss4hBMZSQ1PLg+aXsurFtwOUB00Qb 1OLw+d/UkkSRZToQnHaTpGXqKDHCvNCKdFY5KlNMFkgWd0bEKBY5oGedV1AZ+bTASnUplfaFhlNxU5jtN0GYeGjLGepzfPyqTtbJzp6SDImUgyTQVZXTTNONQSlhbAiClKNF+aABPFTK+QzLHCRBujGo1JRKfGzaqfXGMiX4Y8o0X+/s2wyHt9F/kDt+33CwsYYbXYgDtd96jnon7XxnI2m+sNGLVdhHxT2bfRM0WpqMnuwEXtntuxlk0ylfC/NZFBj0zNjg2VCovZGm13kZnMd5HXs9+PlzXZ77nVZzBBr4iMYyyifFJi1ThjFJgdvdZbDjZRYRGtRrOp6qHtsnpQm27tgV1Yj20Trh35X6PGA3ufpTmlyDwhdPPBbAdn7RbyWuid3zwe1o9pDzwFz8ALgEAfHIO34BSMAAEfwWfwBXx1vjk/nJ/OrxW6u1NrnoB/lvP7DyxvZ1s=</latexit> a = b� c

<latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit><latexit sha1_base64="xC2UQaKMSxRXSjvXYL08jWfhOKE="></latexit>

A = BC
<latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit><latexit sha1_base64="bQv20MGXQbCgQg/8DLxZhpyQetw="></latexit>

A = BCd
<latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit><latexit sha1_base64="NnKp6k7rsy0OIQg2+HjPSNJZihY="></latexit>

a = BTBc
<latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit><latexit sha1_base64="s1O5qPVOOMmGPNW3yKbJHBqgwAw="></latexit>

K = ATCA
<latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit><latexit sha1_base64="7E7sr5IryigHL/yso1HnWiX4qgw="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit><latexit sha1_base64="72T9XMFrNxN2gPvZZCN5dRpk/6A=">AAAET3icdVPLjtMwFPVMC8yUx3RgycaiQppFqOI2fcwCqcwgwXJAzENqq8hx3NZTx4lsB6ii/AJfwxb+gSVfwg7hZFJUpsZKlJt7z7m+50g3SDhT2nV/7uzW6nfu3tvbb9x/8PDRQfPw8YWKU0noOYl5LK8CrChngp5rpjm9SiTFUcDpZbA8LeqXH6lULBYf9Cqh0wjPBZsxgrVJ+c2jV37GrnP4Ek5UGvnZkufwxKSK76mfcV N6bbLXud9suW23PHA7QFXQAtU58w9rB5MwJmlEhSYcKzVGbqKnGZaaEU7zxiRVNMFkied0bEKBI6qmWSkph89NJoSzWJpXaFhmNxkZjpRaRYFBRlgv1O1akbTVxqmeDacZE0mqqSA3F81SDnUMC39gyCQlmq9MgIlkZlZIFlhioo2LjcYkpDNjdTlPpjGJXwQ8pXn2/s1JnvUHDvKGTscb5BZgiOVyA9ztOcd9Bw16Nixn84XeAKOOg5BnOns29FxSKipkb+igTt/pWtsmqUz4357IQI9Nz64NGkss5mtop4eMMs9Bbt9+P15VyEHfKR8DE/QTiaMIizCbFLBSzhhNzR/9rLccbKHcQrqRZmNVou20SqiNt/bATqxk24hrR/43qPHAPmdhTkEyK4RuL8x2cNFpI7eN3nmt0ahapj3wFDwDRwCBARiBt+AMnAMCvoCv4Bv4XvtR+1X7Xa+guztV8AT8c+r7fwBr4XHl</latexit>

Aij =
X

k

Bijkck
<latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit><latexit sha1_base64="Q3YBPqW+DP//T2mZKwBLrcHSVLU="></latexit>

Aijk =
X

l

BiklClj

<latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit><latexit sha1_base64="Jg7tMfPL9V85FVq353d9N6wVV1k=">AAAESHicdZNNb9MwGMe9ZrBRXtbBkUugQuIQqrhNX3ZAKtsBjgPRbVJbVY7jtF4dJ7IdoIpy5tNwhe/AN+BbcEPccNIUldVYifLk8e//+Hn+kv2EUalc98dezdq/dfvg8E797r37D44axw8vZJwKTEY4ZrG48pEkjHIyUlQxcpUIgiKfkUt/eVbsX34gQtKYv1erhEwjNOc0pBgpnZo1nryaZfR6mdsv7YlMo1nGcvtUp5b6e6 b/rvNZo+m23HLZuwGsgiao1vns2DqaBDFOI8IVZkjKMXQTNc2QUBQzktcnqSQJwks0J2MdchQROc3KWXL7mc4EdhgL/XJll9ltRYYiKVeRr8kIqYW8uVckTXvjVIWDaUZ5kirC8fqgMGW2iu3CGDuggmDFVjpAWFDdq40XSCCstH31+iQgofa47CdTCMcvfJaSPHv3+jTPen0HegOn7fVzAxggsdyCO13npOfAftfEMjpfqC0Yth0IPV3ZM9FzQQivyO7Age2e0zGWTVKRsL81oUZPdM2OCY0F4vMN2u5CPZnnQLdnPh+tKrLfc8pHY5x8xHEUIR5kkwIrxxnDqf4jn9SOg02YG0Tr0UyqamizrBrUpNt4YBZWY5uEG0f+16j2wNxnYU4h0lcI3rwwu8FFuwXdFnzrNYfD6jIdgsfgKXgOIOiDIXgDzsEIYPAZfAFfwTfru/XT+mX9XqO1vUrzCPyz9mt/AHqBcA4=</latexit>

Akj =
X

il

BiklCljDij

<latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit><latexit sha1_base64="e1SJTw0fT/4v00mBhJv1CnYdiqo="></latexit>

Aik =
X

j

Bijkcj
<latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit><latexit sha1_base64="eahwPN00mggU43aE+RQ9sbc2T/E="></latexit>

Ajk =
X

i

Bijkci
<latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit><latexit sha1_base64="oObTlZL5pEjpbyoFGpBeEXIgOew=">AAAERHicdZPLjtMwFIY9Ey5DuUwHlggpokJiEaq4TS+zQCrDApYDojMjtVXkOE7rqeNEtgNUUVY8DVt4B96Bd2CH2CKcNEVlaqwkOjn+/uNzfslByqhUrvt9b9+6dv3GzYNbjdt37t47bB7dP5NJJjAZ44Ql4iJAkjDKyVhRxchFKgiKA0bOg+XLcv/8PRGSJvydWqVkFqM5pxHFSOmU33z0ws8vl4X93J7KLPZzWtgn+lumsE /9Zsttu9WydwNYBy1Qr1P/yDqchgnOYsIVZkjKCXRTNcuRUBQzUjSmmSQpwks0JxMdchQTOcurOQr7ic6EdpQI/XJlV9ltRY5iKVdxoMkYqYW8ulcmTXuTTEXDWU55minC8fqgKGO2SuzSFDukgmDFVjpAWFDdq40XSCCstHWNxjQkkfa36idXCCfPApaRIn/76qTI+wMHekOn4w0KAxgisdyCuz3nuO/AQc/EMjpfqC0YdhwIPV3ZM9FzQQivyd7QgZ2+0zWWTTORsr81oUaPdc2uCU0E4vMN2ulBPZnnQLdvPh+tanLQd6pHY5x8wEkcIx7m0xKrxpnAmf4jH9WOgy1YGETr0UyqemizrB7UpNt4YBbWY5uEG0f+16j2wNxnaU4p0lcIXr0wu8FZpw3dNnzjtUaj+jIdgIfgMXgKIBiAEXgNTsEYYPAJfAZfwFfrm/XD+mn9WqP7e7XmAfhnWb//AEyQbzI=</latexit>

Aijl =
X

k

BiklCkj

<latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit><latexit sha1_base64="9+4Bsvf1L5RyRH+Ggtn/T6gxidA="></latexit>

⌧ =
X

i

zi(
X

j

zj✓ij)(
X

k

zk✓ik)

<latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit><latexit sha1_base64="th79iZGJTdJf8PQ5vnhoFNfiiGI="></latexit>

C =
X

ijkl

MijPjkMlk Pil

<latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit><latexit sha1_base64="2lGj66gcg0p0YQ6h0/7Wlo1R8BM=">AAAEa3icdZPdbtMwFMe9tbBRPtaxO+DCoprERZjiNv3YBVLFkOAGqSC6TWqqynHc1ovzIdsBqigvxNNwO96Bd8BJU1RWYyXS8fHvf3zOX7KXcCaVbd/u7dfq9+4fHD5oPHz0+MlR8/jppYxTQeiYxDwW1x6WlLOIjhVTnF4nguLQ4/TKCy6K86uvVEgWR1/UKqHTEC8iNmcEK52aNd9dwDfQlWk4y9hNwHP4sQhyOJplN0EO3V </latexit>

a =
X

ijklmnop

MijPjkMklPlmMnmPnoMpo Pip

<latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit><latexit sha1_base64="2uUwWQztKE/bN1y87STC5ZKKNG4="></latexit>

2412x

24835x

59496x

73405x

22400x

SpMV

SDDMM

MTTKRP 84x

319x

76x

rma10

cop20k

scircuit

mac-econ

pwtk

taco
MKL
OSKI
Eigen
UBLAS
Gmm++

Normalized time

a = Bc+ a
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>

a = Bc
<latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit><latexit sha1_base64="qnhPAj9piO+ZbSmC2nFEaRfau9U="></latexit>

Aij =
X

kl

BiklCljDkj

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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rma10

cop20k

scircuit

mac-econ

pwtk

2412x

24835x

59496x

73405x

22400x

Normalized time

Sampled Dense-Dense Matrix Multiplication 

A = B � (CD)
<latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit><latexit sha1_base64="LHrpD/KZlhDGtuchs56sqm8Ns2w="></latexit>

SDDMM

taco
Eigen
UBLAS
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Example: Dot Product Of Two Vectors

	is	a	length	 	vector𝑎 𝑛 	is	a	length	 	vector𝑏 𝑛

𝑐 = ∑
𝑖

𝑎𝑖 ⋅ 𝑏𝑖

4.22.4 0.78.6 5.9 3.2 4.4 2.93.1

32 74 5 6 8 91

9.41.9 5.25.0 5.4 1.2 3.9 8.08.6

32 74 5 6 8 91

c

29

= ⋅



Dense Arrays Store Every Value They Represent

4.22.4 0.78.6 5.9 3.2 4.4 2.93.1

32 74 5 6 8 91

9.41.9 5.25.0 5.4 1.2 3.9 8.08.6
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= ⋅c

	is	dense𝑎 	is	dense𝑏
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9.41.9 5.25.0 5.4 1.2 3.9 8.08.6

32 74 5 6 8 91

= ⋅c

	is	dense𝑎 	is	dense𝑏
30

for	i	=	1:n	
			c	+=	a[i]	*	b[i]



Sparse Arrays Interpret Stored Data Differently

9.41.9 5.25.0 5.4 1.2 3.9 8.08.6

32 74 5 6 8 91

c

62 81.idx:𝑎

3.1 3.22.4.val:𝑎 4.4

02.4 00 0 3.2 4.4 03.1

32 74 5 6 8 91

32 41

	is	sparse𝑎 	is	dense𝑏
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Sparse Arrays Interpret Stored Data Differently
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c

62 81.idx:𝑎

3.1 3.22.4.val:𝑎 4.4

02.4 00 0 3.2 4.4 03.1

32 74 5 6 8 91

32 41

	is	sparse𝑎 	is	dense𝑏
31

while	p	<	len(a.idx)	
			i	=	a.idx[p]	
			c	+=	a.val[p]	*	b[i]	
			p	+=	1

= ⋅



Merging Multiple Sparse Requires Coordination

62 81.idx:𝑎

3.1 3.22.4.val:𝑎 4.4

02.4 00 0 3.2 4.4 03.1

32 74 5 6 8 91

c 01.9 5.25.0 0 1.2 0 00

32 74 5 6 8 91

64 72.idx:𝑏

1.9 1.25.0.val:𝑏 5.2

9

8.0

32 4 5132 41

	is	sparse𝑎 	is	sparse𝑏
32
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Merging Multiple Sparse Requires Coordination
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Merging Multiple Sparse Requires Coordination

62 81.idx:𝑎

3.1 3.22.4.val:𝑎 4.4

02.4 00 0 3.2 4.4 03.1

32 74 5 6 8 91

c 01.9 5.25.0 0 1.2 0 00

32 74 5 6 8 91

64 72.idx:𝑏

1.9 1.25.0.val:𝑏 5.2

9

8.0

32 4 5132 41

	is	sparse𝑎 	is	sparse𝑏

while	p	<	len(a.idx)	&&	q	<	len(b.idx)	
			i_a	=	a.idx[p]	
			i_b	=	b.idx[q]	
			i	=	min(i_a,	i_b)	
			if	i	==	i_a	&&	i	==	i_b	
						c	+=	a.val[p]	*	b.val[q]	
			p	+=	i_a	==	i	
			q	+=	i_b	==	i 32

= ⋅



Some Sparse Inputs Have Structure
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binary	search

	is	sparse𝑎

p	=	binarysearch(a.idx,	b.start)	
while	p	<	len(a.idx):	
			i	=	a.idx[p]	
			if	i	>	b.stop:	
						break	
			c	+=	a.val[p]	*	b.val[i	–	b.start]	
			p	+=	1 34

	is	blocked𝑏

= ⋅
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Looplet Language
• A general language to iterate over structured data  

• Iterating over complex structured data expressed using a language of a few primitives 

• Code generation from the iteration protocols is simple and mechanical 

• Lookup 
• Run 

• Spike 
• Pipeline

• Stepper 
• Jumper

• Shift 
• Switch

Run

Pipeline

for i = 1:y.start-1 
 visit(i, 0) 
for i = y.start:y.stop 
 visit(i, y.val[i + 1 – start]) 
for i = y.stop + 1:end 
 visit(i, 0)

Run

Lookup



Looplet Language
• A general language to iterate over structured data  

• Iterating over complex structured data expressed using a language of a few primitives 

• Code generation from the iteration protocols is simple and mechanical  

• To coiterate, merge the individual iteration protocols 
• Use rewrite rules to simplify

• Lookup 
• Run 

• Spike 
• Pipeline

• Stepper 
• Jumper

• Shift 
• Switch



Looplet Language Supports Many Types Of Structured Data

D.	Donenfeld,	S.	Chou,	and	S.	Amarasinghe,	“Unified	Compilation	
for	Lossless	Compression	and	Sparse	Computing”

J.	Shi,	S.	Chou,	F.	Kjolstad,	and	S.	Amarasinghe,	“An	Attempt	to	
Generate	Code	for	Symmetric	Tensor	Computations”

P.	Fegade,	T.	Chen,	P.	B.	Gibbons,	and	T.	C.	Mowry,	“The	CoRa	Tensor	
Compiler:	Compilation	for	Ragged	Tensors	with	Minimal	Padding”

Ragged Matrix Run Length Matrix Symmetric Matrix

• Unifying what is currently done by multiple compilers 
• Hybrid “have-it-all” formats 
• Expanding into other types of structures
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Dynamic Sparse Tensors
• All formats so far (CSR, COO, DIA, ELLPACK, RLE etc.) are static  

• Computing on them can be very fast 
• But…inserting or deleting an element can be (asymptotically) slow

1.63M to 255M Number of  Non-Zeros Stored in  the CSR Format

Insert a Single ElementPageRank Computation
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Dynamic Sparse Tensors
• All formats so far (CSR, COO, DIA, ELLPACK, RLE etc.) are static  

• Computing on them can be very fast 
• But…inserting or deleting an element can be (asymptotically) slow 
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Dynamic Sparse Tensors

• Many real world Applications are dynamic

Dynamic Graph Processing Sparse Neural Network Training 

• All formats so far (CSR, COO, DIA, ELLPACK, RLE etc.) are static  
• Computing on them can be very fast 
• But…inserting or deleting an element can be (asymptotically) slow 
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Continuous Function Spatial Database Computer Graphics3D Point Cloud

1. Storing or Iterating over geometries are non-trivial 
⇒ (Quadtree/Octree, Bounding Volume Hierarchy..) 

2. 501 Lines of Code in hand-written library (Box search query, C++)

Programming On Continuous Domain Is Difficult! 
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The Continuous Tensor Abstraction:  
Fresh Perspective On Tensor And Loops

A[2]

A[3.1415]

//	i=[0,1]	
for	i	=	0:1

//	i	=	{ 	
for	i	=	0.0:1.0

𝑥 ∈ ℝ  |  0 ≤ 𝑥 ≤ 1}

Continuous Tensor Abstraction
Existing Tensor Abstraction

Real-Numbered Index Access For loop on continuous domain



Comparing To Existing Array Programming Model

Vector 
(integer domain)

Existing tensor programming
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Comparing To Existing Array Programming Model

Interval Coordinates 
on Continuous Domain

Continuous Tensor Abstraction
Existing Tensor Abstraction

Pinpoint Coordinates 
on Continuous Domain

Continuous Dot-Product



Comparing To Existing Array Programming Model

𝑠 = 𝑠 +  
9.0

∫
0.0

𝑥𝑖 ∗ 𝑦𝑖 ∗ 𝑑𝑖Interval Coordinates 
on Continuous Domain

Pinpoint Coordinates 
on Continuous Domain

Continuous Dot-Product

Continuous Tensor Abstraction
Existing Tensor Abstraction



Motivational Example : Radius Search In Gis

Radius Search : Get the number of points within the distance R.
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Research Questions

RQ1. How can we store infinitely many  
coordinates in continuous tensor?

RQ2. How can we iterate infinitely many 
indices in continuous loop?



Piecewise-Constant Property

All Continuous Tensors must satisfy a piecewise-constant property



Piecewise-Constant Property

All Continuous Tensors must satisfy a piecewise-constant property

Piecewise-constant Not Piecewise-constant

 𝑓(𝑥) = 𝑐𝑜𝑠(𝑥)

g(𝑥) = 𝑒𝑥



Case Studies

Code Fast Run Fast



Case Study : Neural Radiance Field



Case Study : Nerf
(Ox,Oy)

(Dx,Dy
)

Ray



Case Study : Nerf

Compute interpolation  
on every sampled point in ray



Case Study : NeRF

9Lines vs. 82Lines (PyTorch)



Case Study : Nerf

Single threaded CPU

9Lines vs. 82Lines (PyTorch)
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• But	machines	don’t	understand	the	formats,	everything	is	just	bits	

• Nvidia	Ampere	understands	a	single	sparse	format	
• Opportunities	to	compress	storage	and	simple	near-memory	operations

• Compound	operations	have	huge	benefits	(eg:	SDDMM)	
• Doing	simple	binary	operations	(mem	→	op	→	mem)	can	be	asymptotically	bad		
• Opportunities	for	doing	custom	compound	operations

• Sparse-aware	hardware	can	have	a	high	impact
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Algorithm Name Authors Format Dataflow Platform
MergeSpMV CMU CSR Tiled Rowmajor FPGA / ASIC

FPGASpMV Univ.Florida / Microsoft CSR Variant Rowmajor FPGA

SIGMA Georgia Tech, Intel Bitmap Inner product ASIC

OuterSPACE Michigan, Arizona state (CSC,CSR) Outer product ASIC

GAMMA MIT (CSR,CSR) Rowmajor (Gustavson) ASIC

SpMM NVIDIA Sparse Tensor Core Nvidia Structured CSR ? GPU

SCNN Nvidia, MIT, Berkeley, Stanford CSF Input Stationary ASIC

FPGASpConv Zhejiang University, USC Tiled CSF Tiled Output Stationary FPGA

Sparse Transformer Sanger Peking University Blocked CSR Fused ASIC

AVX512 VP2INTERSECT Intel Bitmap ? CPU

SSE4.2 Intel Compressed ? CPU

ExTensor UIUC, Nvidia Various Formats Tiled Innerproduct ASIC

Einsum (Compiled) SAM Stanford, MIT Various Formats Various Dataflows ASIC

Intersection

SpMV

SpMSpM

Sparse Convolution
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Sparse	Array	Programming	in	the	Python	Ecosystem
Estimated User Base 

6-15 million 

10-25 million

PyData/Sparse
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Speeding	up	Sparse	Array	Programming	in	the	Python	Ecosystem



Conclusion

70



Conclusion
• Array	Abstraction	is:	

• Simple	
• In	most	imperative	languages	
• Highest	performance	
• Familiar	to	most	programmers		
• Used	a	lot	(and	in	almost	all	high-performance	code)

70



Conclusion
• Array	Abstraction	is:	

• Simple	
• In	most	imperative	languages	
• Highest	performance	
• Familiar	to	most	programmers		
• Used	a	lot	(and	in	almost	all	high-performance	code)

• Expanding	from	a		
Multi-dimensional,	Rectilinear,	Dense,	Integer	grid	of	points	to		
Multi-dimensional,	Rectilinear,	Dense,	Integer	grid	of	points		
Increases	the	application	domain	for	array	programming	

70



Conclusion
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• Simple	
• In	most	imperative	languages	
• Highest	performance	
• Familiar	to	most	programmers		
• Used	a	lot	(and	in	almost	all	high-performance	code)

• Expanding	from	a		
Multi-dimensional,	Rectilinear,	Dense,	Integer	grid	of	points	to		
Multi-dimensional,	Rectilinear,	Dense,	Integer	grid	of	points		
Increases	the	application	domain	for	array	programming	

• Need	compiler	support	
• To	provide	the	simple	array	abstraction	while	maintaining	high	performance	

70



           Commit Group
• Current & recent projects 

• Finch:  A DSL for structured data 
• TACO:  A DSL for sparse tensor algebra 
• Netblocks:  A DSL Custom Network Protocols 
• SEQ:   A DSL for bio informatics  
• GraphIt:   A DSL for graph analysts  
• BuildIt:  A Multistage programming framework in C++  
• CoLa: A DSL for data compression 
• SimIt:  A DSL for sparse systems 
• MILK:  A DSL for Optimizing indirect memory references 
• Cimple:  A DSL for Instruction and Memory Level Parallelism 
• Codon:  A Pythonic DSL framework   
• Tiramisu:  A polyhedral compiler for data parallel algorithms 
• Ithemal:  Performance prediction using machine learning 
• VeGen: Generating Vectorizers for vector instructions beyond SIMD 
• Vemal:  Vectorization using machine learning 
• goSLP & Revec: Modernizing vectorization technology 
• OpenTuner:   An extensible framework for program autotuning



http://tensor-compiler.org/

Thank You
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