Quantum Mechanics & 1 1
Quantum Computation 7—2—" >+7§“ﬁ>

Umesh V. Vazirani
University of California, Berkeley

Lecture 14: Quantum Factoring

QFT Circuit




(

1 1
W w?
w? w?
By w?

w(n_l)(n_l)




s

aop
ai
az
a3

An—1|

QT Lg

e -
S0

o
(

2>
w =

Column
2k 2k +1
| |
[ |
ao
as
. ) ) Qo —
w2ik wd - w2ik n—2
al
a3
Ap,—1|
Even 0Odd
columns columns

Column
2k 2k+1
| —
ag
. . . as
ROW J . (Wajk w] . w2jk .
Fﬁl” w? ""VL G, — o
a1
. . . as
j+n/2-4+ wEk —wd . W2k X
N )
F'\IL e E‘/; Gy, — 1

wé-&k)z Kk -

2y +

L

o



Row j—

J+n/2+

ao
a2

n

/2

ai
a3

n

/2




P70 Tn—1)
FFT (input: ag, - . - ,an—1, Output: ro, . T

Sn)=2S(2)+0(~
ap — B S(n) = O(v\ (5;4)
ag — — = .
. FFTR/Q B
Ap—2 — _
al — —
— ST Tji4+n/2
= MR-
An—1— —




Bo
b1
Bo

Bunr—1

2~

M = 3"
1 1
W w2
w2 w4
i 2
wM=1)  2(M-1)




FET,, (input: o, ..., ap—1, output: Gy, ..., Bapr—1)
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