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1. Randomized Algorithm & d
Las-Vegas Algorithm
= Given I to P a Las-Vegas algorithm uses some (r) random numbers, but except for
choosing random numbers it proceeds completely deterministically. LV's solution is always
correct as in deterministic alg.
2 We say that LV solves P in expected time T(n) if for every I such that |I|=n, LV solves I in
expected time < T(n). By expected time we mean the average of all solution times of I by

LV for all possible choice sequences of r random numbers.

Monte-Carlo Algorithm
= A Monte-Carlo algorithm may produce an incorrect solution. Let e>0. We say that MC
solves P with confidence greater than 1-e if for every I the probability that MC will

produce an incorrect solution is < e.

Difference) Las-Vegas Z11Z|52 &4 HAEHES ALSH=0O random MEHOY| M2} =2 A|ZEHO|
SetX| 2 Monte-Carlo 12|52 HZRE HES AN 7t540] UK HEHS AL =E0|

23 o[¢o] Eltt= Ho| Lh=Lf.

Example) Choosing a Large Number: n7§Q| %=X} & &7t median) O|&4S=2 2 ==X} 1=27|
Las-Vegas Algorithm: PivotE& randomdlA 1 Z2& selection ¥12|&
O(n))

Monte-Carlo Algorithm: k7§Q| Z=XtE randomd}H 12 LS max 42 2|E. (error HEL

1/2”~k 0|3}

(expected running time2

2. Competitive ratio
Competitive ratio of a deterministic online algorithm
Mol: o{tH (deterministic) online algorithm A7} B& Q& string o0 CH3}0] CH2E DHESIH c-
competitiveS|Ct11 $HC}
C_A(0) £ c*C_OPT(0)+b

A9| competitive ratio= A7} c-competitivedt 7t& A2 & O|D0|SHCt. AVt TS 1R A2
S
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competitive ratio& 7t [ AE strongly competitive

Competitive ratio of a randomized online algorithm
™d9|: Oo{tH randomized online algorithm B7} 2Z& Q& string o0 CHsIO] CH22 THESIH c-

competitiveSCt1 $HCE 0§ 7| M B2| cost C_B(o)= random variableO|LC}.
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E[C_B(o)] < c*C_OPT(o)+b

BO| competitive ratio= B7} c-competitivedt 7t% 22 ¢& 9o|0|BtC}.

3. 2-server 2X|
(1) 2-server 20X CHst Chrobak-Larmore & 12|ZS
2HF X x0f CHSIY lineO| A active server(x2t At ALOIOf CHE MHZL Gl MH)S
Of RF xdefoz Z2 £E= O|SSCt oF ME{7F x0f =E23tH T=.

(2) 2-competitive TH
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(b) dt— ot < St

S) active MH 2| 5= g7t 19 22t 201 ZRZ L0 Y| Xt

q=1: S'=d. Ml d Z28tD s1at s20] 72l #f) detE 710 R ok Af —d= -5
3 5718 U4S 7HE = Utk

q=2: St=2d. O§X|Of|M %A 1740] MH &= dEtE X222 M||7} 71 HX= ERe He
He| MEZt AHE[E dEFE S7tAI7|= ER0Ith a8 2=z (M||Q] Z[CHZi2 ofF Ztih #2 4t
O EICk 2|1 slut s29| AHZ|= 2dPHE E0{ 57| 20| o2of CtZ 72 Z(Of —2d = -S'BHF
za3k Zto| =t
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Jd2{8 2 Chrobak-Larmore &112|&FE 2-competitiveS}Lt.

>

One-way trading

2X: 29olo| deterministic € 12|E A20 Cist ZE A3 o of CHsH E[C_Al(o)]=C_A2(c)7} E|
= randomized €10 Z|E A27} EX|etS 20i2}

=) A27} iHR] CHA A RHAEQ| sii H|ETHEE traded [ AlO| s_io SHEZ HH| KHAME
traded}t™ randomized &1 2|E A2= E[C_Al(0)]=C_A2(0)0| =ILC}.

5. One-way trading®|| CH$t threat-based policyQ| 27tX| E0 CHsI] A HSIE}
Let ¢ be any competitive ratio that can be attained by some one-way trading algorithm. First,

assume that c is known to the trader. The threat-based algorithm consists of two rules.
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(1) Consider converting dollars to won only when the current rate is the highest seen so far.
(2) When converting dollars, convert just enough to ensure that a competitive ratio ¢ would
be obtained if an adversary dropped the exchange rate to the minimum possible rate and

kept it.
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