Operator Gate(s) Effect (Z) Effect (X)

le) - [1) [+) = [+)

Pauli-X (X) — X —D— 1) - |e) ) = -9
. ey = |e) l+y = |-
Pauli-Z (Z) 4 1) = -|1) |-y = |+
@) = [+) 1+) = o)

Hadamard (H) —H [ 1) = [-) -y = 1)

lee)y = |e8)
le1y = |11}

Controlled Not l10) = |10)
(CNOT, CX) |11y - |e1)
—?—

lee)y = |ea)

lely = |e1)
7 |10) = |1e)

|11y = -|11)

Controlled Z (CZ)

|lee) = [e8) |++) = |++)
SWAP N I lo1) - |10) [+-) = -4
|10) = [e1) |-+) = [+)
|11y = |11} l--y = |--)
|eee) - |eo0) |100) = |100)
Toffoli leel)y -  |ee1) 101y = |1e1)
(CCNOT, le10) - |e1e) |110) - |110)
CCX, TOFF) lo11) - |111) [111) - |e11)

Adapted from the table at hitps://en.wikipedia.org/wiki/Quantum_logic_gate .


https://en.wikipedia.org/wiki/Quantum_logic_gate

Basis Vectors Dirac Notation

0=(o) m=(1) i=(3) = leh=al0) ol

o oo

0 0 0
00) = [ 0| o0y =g | noy={{]. =1,
0 0 1

Measurement Rules

0[0)°=1  (0]+)* =1/2

Interference Rules ) ,
(0[1)" = (0[=)"=1/2
Mm vrlzz 0) + |1) 10 =0  (1]+)* =1/2
11y =1 (1= =1/2

— |1)

9= i i

HH) =1 (+]0)° =1/2

JH' Vﬁ =+ 1) (H=)=0 (+1)>=1/2
—JQHO—VZ-ﬁ:=+%—F> ()7 =0 (=10 =1/2
(—I=) =1 (-[1)°=1/2



