Sgaf‘&{/\.
Gwea N 1TEwms, 1 warked”
ool o K % /(/D“e(/l/i =

§f091 /) C @mﬁm() (Jg
: vuthL\A/\'- \ lﬁoku /U? = F |
9 Ouflabase— i

DWP: NSNS 4L

W7, 5



A(j()(\ ?O \(;(5\ Mmr(mz& ew

U, )9>\ = 1> ly@foy, N=

[T N x>
U Cl
I - @eoﬁ‘“m
Ul 8 b1s) = €™ (x5 8 1D
\/(KMX> a NC(K\ X> gl@ X2 a4

DR
VI = ()= 2| ¢ d

QW\

\/ =1 -2l —é:




V =1-21a><a]



\NOrL( \V\ 24 96‘*& %V‘U‘ZM@ 1“7\(/>

Al v\ \ ¢
YL,

5 197
\\//@>\0\3_> L
Al ) = Cos(Tpm)=5mp =772
x e =
\T(\?
\/\/\/ \€ A Cotdhon (bgw‘r\m‘\'nglc7)
&3 PAC,

o=
(or v=("2) w=0eVR- -l
WV=@VR-5V= Ry )



Feply (wy)t 623
| -
w @_QJVD;Z—”/Z— W/Z
GVes cloge as posside \0>
~ 1 nlz T
== TN
W)(&\ = [alwvR1g)]°
— < (’ZQJr ()@ :Q}V\z(&ﬂZ\

n
: 2
q’(«\ X/
LY N
o]

[

v

{



[l 11> 1(0)=f(1)

10y f(0)#(1) Deutsch *92 (p.44), factor of 2 speedup

to determine whether or not
1bit—1bit function f(z) is constant

la)

Bernstein—Vazirani 93 (p.52), f(z) =a-z =
®;a;z;, factor of n speedup to determine a

I

= [V ]
Ta(lxo+ x0a))

T Simon ’94 (p.56), f(z) = f(z @ a), measured y has
a-y =0 (equivalently 3, a;y; = 0 mod2),
exponential speedup (2*/?2 — O(n)) to determine a
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@ Shor 94 (p.70), f(z) = f(z + r), resulting y is mea-

9
m—1_Frikry/2"

sured with probability p(y) = ﬁ‘z;c:u @
gives |y — 2" /r| < 1/2 with p > .4, sufficient to determine

period 7 via partial fraction expansion, exponential speedup (n2®, exp(n!/®) — O(n®) ).
(Note: replaces H®™|z) = 73 Po<y<an e Y|y) with Upr|z) = 527 Do<y<an emiEu/2% ) )

Practical application is f(z) = b® modN, where b = a®modN is an encrypted message, from which d’,

satisfying cd’ = 1 modr, can be calculated, and d' recovers unencrypted message a = b4 modN (in contrast
to using d, with ed = 1mod(p — 1)(g — 1), where N = pq and r divides (p — 1)(g — 1) = |Gpq|).
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Grover 96 (p.90), f(z) = 1 only for (m) marked value(s) z = a, uses “phase kickback”
to express Uy in terms of V =1 — 2|a)(a|, and W = 2[p){¢| — 1 = H®”(2\U)(0| - 1)H®"

is easily constructed. Applying £

~ 2"

R 1 times gives probability p(a) = 1 — O(m/2"), for

square-root speedup (2"/m — fon Im ).
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