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* T gate , T = P(t) ge
To

* S-gate . S = PL) Note that =i

S10) = 10)

S11) = 1117

* Note that TOT = T= S

zz=2.
it = P(-E) = T

TT . T = T8 : I

St = 93

* Multi qubit gate.

2-qubit gate.

* control - not gate . (Notation : Chot, CX

Notation : Q := Qubit Qubit



chot . Q
-

> Q circuit notation.

-

Chot 1007 = 100) a
chot 181) = 101) -

chot 1107 = 1117

cnot 1117 = 190)

yX target
control bit bit.

*Control E gate. (rotation (E)

circuit notation :

-
(z(00) = 100

Cz101) = 1017

Cz110) = 1107

(2111) = - 1117

Note: Cz

-



* In general if U is a unitary gate.

- controlled- 1 gate.

n =Q
"- Q

Y

-

cn : -i- cut:-

chocut:
* Remark :
-E

- = -
-
: -

** swap gate.

Swapja ,
b) = 1b , a)

* 3-qubit gate.

Toffoli gate .

I doubly controlled
not gate



*~jCb)
= lab , aa

CQ) : T

* Classical boolean Circuit .

NOT-gate . using Toffol : gate.

- !
And-gate using Toffoli.

DA-ab
103-lab) ·

↑
* constructing multi-qubit gate (circuit)

by tensoring.

· u = Q" -Qu

QMQ



Ejie notation
, 12T

e . g. (HOH) 100

= (HQH) (10) @ 103)

= H10) @ Hlo)

= It) @ It) = 10 +11) (0+
=I (100) + 101) + 110) + 11)

* We can
construct a quantum

circuit from a finte set of gates S.

via function composition (horizontal
composition

and tencoring (vertical composition).

- -i=- -



In "algebraic notation". we have

(7dQV) · (n * 1d) = (UQId)o (IdeV)
Note H10x = 1+>

H(1) = 1->*Br =Cloth
It=(10) - 1)

Bell State B= (100)+111))

PoiP 0,


