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Union Bound
X A, B, B(PYAUB] < Pr[A] + Pr[B
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Markov's Inequality
SHESBEESE X Fla >0, 4 Pr[X > q < BN
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Chebyshev's Inequality
XITHEHZEE X # e >0,
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Chernoff/Hoeffding Bounds Xie (o)
iﬁ X17 X27 c . 7Xn %5ﬂﬁﬂ"] 0-1 Bjﬁ*ﬂ.g%o iE — 2?21 X’iy

u=1E[X]. — —
(1) ¥F B€(0,1), B
#e4 PrX < (1 B)] < exp (—B—“)
—
o) 3 >0, B -
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‘@\(zero—error probabilistic polynomial time)
FES (98 L cZPP, BE{EHEIETHEA ST
MEZHE L ~
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RP (randomized polynomial time)
FEs (B8 LeRP, ERESTARMAMMENGE A,
FXHEESEH) 2 € {01},
(1) |z € k — Pr[A(2) = acc] z\@ ce ()
(2) o ¢ L — A(z) = rej
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> CHERT RREEEEL
> {5F: /g\i’t‘l_
coRl>
FRES ([A)@1) L € coRP, HEEZMINATERIFENLEE A,

R EESEN © € {0,1}%,
(1) x € L = A(x) = acc

(2) z ¢ L = Pr|A(z) = rej] 2\@_ ce (o)
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BPP (bounded-error probabilistic polynomial time)

#iES (B@) L e BPP, HFEZMAMENRENIEZE A,
EEXNEESES = € {0,1}7, :

(1) %,L—é Pr[A(x) = acc] 2\@ — Wz

(2) z ¢ L = Pr[A(x) = rej] 2\27/'52 - C7’-(L
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e n A (x) B X h— NS (1/4,30/4) 2
B]EVE. ZXRIBIRBEAEI 1/n

> FEHLE 2 ~ X, M z HERTE [n/4,3n/4] ZBIHIEEZRN 1/2
> MY EE t =0(ogn) X, S={x1,29,...,7:}
> & z* = median(S5)
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Amplification

EAMFAEREL A
(1) z € L = Pr[A(z) = acc] > 1/2
(2) v ¢ L = A(x) =rej

WEFHEUE L A
(1) x € L = Pr[A'(x) = acc] > 1 — 1/poly(n)
(2) v ¢ L = A'(x) = rej



Amplification

EAMFAEREL A
(1) z € L = Pr[A(z) = acc] > 1/2
(2) v ¢ L = A(x) =rej

WEFHEUE L A
(1) x € L = Pr[A'(x) = acc] > 1 — 1/poly(n)
(2) v ¢ L = A'(x) = rej

5L A
1. MY EEIEITt = O(logn) XREE A
2. R EER A ace, MR [E] acc
3. HBIRGEREIN rej, MR rej




Amplification
EFNMIFREZE A
(1) z € L = Pr[A(x) = acc] > 2/3
(2) z ¢ L = Pr|A(x) =rej] > 2/3

MERMEREE A
(1) x € L = Pr[A'(x) = acc] > 1 — 1/poly(n)
(2) v ¢ L = Pr[A'(x) =rej] > 1 — 1/poly(n)



Amplification
EFNMIFREZE A
(1) z € L = Pr[A(x) = acc] > 2/3
(2) z ¢ L = Pr|A(x) =rej] > 2/3

MERMEREE A
(1) x € L = Pr[A'(x) = acc] > 1 — 1/poly(n)
(2) v ¢ L = Pr[A'(x) =rej] > 1 — 1/poly(n)

"BiE A
1. MY EEIEITt = O(logn) REE A
2. Giit acc BIRE o F1 rej BIRE B (o + 5 =1)
3. & o> 3, MhRME acc
4. = o< 3, MR[E rej
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UERR:
H: ZPP =RPN
coRP



WFEA: ZPP = RP N coRP

#Higs (Blf) L € ZPP, HEANHEESITHEIAZMNMENEEFIE L

#igs (@) L € RP, HEFEEZHRNEMEIEE A, EEXNEESES 2 € {0,1}7,
(1) z € L = Pr[A(x) = acc] > 1/2
(2) ¢ L — A(x) = rej

#igs (E#) L € coRP, HHEZHANEIMEIEE A, EEHEESS = € {0,1}7,
(1) = € L = A(x) = acc
(2) ¢ L = Pr[A(x) =rej] > 1/2
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(1) ZPP C RPN coRP

> Bfr: R/ERE L BBESIMARBFEEE M, SISk
BMERBENEE A
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(1) ZPP C RPN coRP
> Hir: B{ECRE L WEAZE ZIMAREFIEEZE M, BuEhk
BERMEINEE A
> 5 M —NEBTRE LR r, BETNERITEL, Ml rej
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(2) RPN coRP C ZPP

> BHir: B/ENE L WFEEFEZE A FMBUAREE B, =
HAE ZINT\BJB] | E M
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(2) RPN coRP C ZPP

> Hir: LELE L WFEERFE A fMEYARIE L B, W&
HAER %Iﬁ-tHTlaj’;%’“_,iM

> REEIT A(z), B(z), BEIEMNSLERESR
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(2) RPN coRP C ZPP
> BHfr: |0 L WHEEREE A FMBUAEEL B, HWE
HAEE %Iﬁ‘tﬂj‘lﬂ’;%’i/f M
> REIEIT A(x), B(z), BERIENSLERZER

Bk M(x):
_§m4@? A(x), B(x)
A(z) = B(x), Ml A(z); BNEE 1

1
2.



