IBM Standard Gates

Prepared by Diane Pelejo.
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Shorter Basic Gate Decomposition

We can also decompose U as follows:
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sx=[0,1;1,0];
sz=[1,0;0,-1];
e0=[1,0;0,0];
e1=[0,0;0,171;

Matlab Verification

Wi=[sqrt(1/2),-sqrt(1/2) ;sqrt(1/2),sqrt(1/2)]1;

W2=[sqrt(1/3),-sqrt(2/3) ;-sqrt(2/3) ,-sqrt(1/3)1;

v=[0,0,0,0,1,0,0,0; sqrt(2/3),0,0,0,0,sqrt(1/3),0,0;
-sqrt(1/6),0,sqrt(1/2),0,0,sqrt(1/3),0,0; 0,sqrt(1/6),0,sqrt(1/2),0,0,sqrt(1/3),0;
-sqrt(1/6),0,-sqrt(1/2),0,0,sqrt(1/3),0,0; 0,sqrt(1/6),0,-sqrt(1/2),0,0,sqrt(1/3),0;
0,-sqrt(2/3),0,0,0,0,sqrt(1/3),0;0,0,0,0,0,0,0,1];

Cl=kron(kron(sx,e0),eye(2))+kron(kron(eye(2),el) ,eye(2))
C2=kron(kron(e0,W1) ,eye(2))+kron(kron(el,eye(2)),eye(2))
C3=kron(kron(e0,eye(2)),sx)+kron(kron(el,eye(2)),eye(2))
P2=[eye(4),zeros(4,4) ;zeros(4,4),[0,0,1,0;0,1,0,0;1,0,0,0;0,0,0,1]1]
C4=kron (kron(eye(2),e0) ,sz)+kron(kron(eye(2),el) ,eye(2))
C5=kron (kron(W2,e0) ,eye(2))+kron(kron(eye(2),el) ,eye(2))
Pi=[eye(4),zeros(4,4) ;zeros(4,4),[0,0,-1,0;0,1,0,0;1,0,0,0;0,0,0,1]1]

C1*C2*C3*P2*C4*C5+xP1xC3-U %must be approximately the zero 8x8 matrix



Circuit Diagrams

The decomposition above is illustrated here in a circuit diagram
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Let A = R,(%) and 6 = 2arccos(—y/2). Note that we can further decompose the above gates into basic gates

(CNOTS and single qubit gates) as follows
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Thus, U can be decomposed into a circuit consisting of 21 CNOT gates (of which 6 have nonadjacent control and

target bits) and 26-32 single qubit gates (we can combine some of the single qubit gates).



