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Bra—Ket notation(Dirac notation)

« =St M O Z = linear function(bra) 2} vector(ket) 2 £ ol &4 | L},
HEO A= ket 2 HE HEIE LIEIUH= 82 AHEE
bra: (Y| =[y Yo, @7 + 95 =1)

ket: |y) = ["’1] L7 +pF = 1)
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Bra—Ket notation(Dirac notation)
ES|Lt, FE AEE|= 6709 single-qubitE2 Cts1t €5
. 7|2 single-qubit 1
o =[3. 1=

-« 7t8 E & single- Ciublt

| +) = T(|O>+|1))| )‘\/—?(|0>—|1>)

i) = T(I()) +i|1), | = 1) = T(IO) —i|1))



Bloch Sphere Representation

F.Q.t
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- 6712| single-qubitE2 7|2 £ qubitE HE 2oL &
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Classical Bit Qubit * |) = cos 6 |0) + sin 6 e*?|1)



Quantum 2| 2 2t?
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e Truth table Ci4l transformation & &

1. Single Qubit Gates
2. Multi Qubit Gates



Quantum 2|2 ZF - Single Qubit Gates

e Pauli Transformation Gates
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« Hadamard Gate
_vz211 1 > APS
»H=51) ] vF 0= 2T
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Quantum 2|22t - Multi Qubit Gates

lpll lle
D @ 1) = |5 @ |52 = 1)
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Quantum 2|22t - Multi Qubit Gates

* CNOT gate, SWAP gate

10 0 0
o 1lo 1 0 o0
CX=19 0 0 1
00 1 of
10 0 0
, o 0o 1 o0
swap=|[9 0 10
0 0 0 1

« Toffoli ga’-ce, Fredkin g_ate
. Z+ZF
-1 1



Quantum 2|22t - Multi Qubit Gates

» CNOT gate(CX): L BIR qubitO] 1€ B2 X HO|EE HE

1 0 0 O
o 1o 1 0 o0
CX=19 0 0 1
0o 0 1 of
1 0 0 0
, o o 1 o
SWAP =101 0 0
00 0 1
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Quantum 2|22t - Multi Qubit Gates

- Toffoli gate(CCX): XAHM L} FHM qubitO] 1€ FF
X HO|EE ML

— = 10

» Fredkin gate(CSWAP): KM qubitO| 18 4% SWAP & &
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Deutsch’s Algorithm







Deutsch’s Algorithm
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Quantum Fourier Transform (QFT)
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