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2 Quantum gate
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Ct.
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'Oi/;'l)i 1) S '0)\/}'”% BSHSIC Hadamard gateg A%
qubit2 [0)1t [1)& SYT HEE 7HXA EH1 o= BH

= °olojstot.
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Figure 2. Hadamard gate

2) X gate
X gate= single qubitOf| %-&3%t= gateZ bit flipS SHCE.
Z, 1002 |DE |1)2 |0)2E HESHT}

@ -

Figure 3. X gate

3) CX gate
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do —§—

a1 —,)—

Figure 4. CX gate

4) MCX gate

MCX gate= Multiple Control X gateZ control qubitZ 1
7f ZHRE CX gate@t 2l 27§ 0|42| control qubit® 7t
X|= gateO|Ct CX gate@t OFELZEX|Z control qubitO] 25
[1)21 AL0|2t target qubitO| flipEICt Figure 4 control
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qz — -

Figure 1. Toffoli gate

5) MCZ gate
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q: — Z -

Figure 6. MCZ gate
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°

Ct2t Table 2 0= Graph 12| 3Z0|A color 11 &
MeIAZE 2210 20| ZAut 20| Bo| Ltee AS
X578t 3| 29| gate = WL 2L color E
Mot 222 vertex 2F edge 2| =0f Wzt CtED
ACH7L 2t edge 7} vertex Off {8 A A0 AUE=X[0f
et cr27| 20|},

Graph 2|20|M gate 2| 75 EHE n vertex
s dst7|
| &S 2™ Table1 b ZrCh. Of I}
t2 FQACE 2[4 Table
25IH Table 2 2 ZCt.

Initialization Oracle Diffusion Total
H [log, k] X n 2 x [logz k] x n 7 |2nog:kixn
[log, kK] X n + ' {2 x [log, kK] x n}
X 1 m X [log, k] X 4 2 x [logz k] x n 7z |2nog: kixn
+m X2 1+Z f{mx[logzk]XAH-me
+ 2 x [log, k] X n}
n vertex
cX m X [logz k] X 8 - 2“032 K|xn
m edge 7| {m x [log, k] x 8}
k color
MCX m X2 7 |2nog.1
T XmX 2
MCz 1 1 2[log2 Kk]xn
X(1+1)
Table 1. n vertex & m edge & k color graph 2|2 780 2R3t g
Initialization Oracle Diffusion Total
Graph 1 H 2%X3 2X2X%X3 2x3+4+2{2x2x3}
(3 vertex X 1 3x2x4 2x2x3 1+2{3x2x4+3x2
d +3x%x2 +2x2x3}
3 edge cx 3x2x8 2 x{3x2x8}
3 color MCX 32 2x3x%2
6 solution) MCZ 1 1 2x (14 1)
Initialization Oracle Diffusion Total
Graph 2 H 2X4 2X2X4 2X4+4+2{2%x2x4}
(4 vertex X 1 6X2x4 2XxX2x4 1+2{6x2x4+6x2
J +6x2 +2x2x4}
6 edge cx 6Xx2x8 2 x {6 x 2 x 8}
4 color MCX 6 2 2X6X2
24 solution) MCZ 1 1 2x(1+1)

Table 2. Graph 1, 22| gate
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