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lEc 7 09/1e/99
ALEORITRMS AND COMPLEXITY

ALGORITHM = A FLN\TE SETS oF PRECISE
INSTRUCTIONS FOR PERFORMING
4 CoMPUTATION

BXAMPLE :  FINDINE THE MRAX(IMUM ELEMENT

| PROCEDURE Mok (4, A5, ..., Ay ! INTEGERS)
Mo ' =@,
FOR (=2 TO N
IF Mag <a; THEN Mé&y .= Qa;
Jmar IS THE LARGEST ELEMENT] ;
7 t T+ *r T ¢t
WRITTEN IN  PSEUDOCODE

INPUT / ouT pUT COoRRECTNESS
DEFIN|TENESS EENERALITY
FINITENEESS EFFECTIVENESS
e ~— — ——— - —_
PROPERTIES: TRAS/C DESIRE>

NUMBER OF COMPARISONS (N Mok = 2(n1)+/=
= 2n-|, C’owlaeag;-ry O¢n), o



THE LINEAR SEARCH ALBOR(THM

PROCEDVRE LINEAR SearcH (x: INTEGER,
Qz,.., @n * DISTINCT (NTCEERS)
WHILE (i £h AN X#4;)
é.‘=£+'f

I ten THen Location: =

ewse docakim =0
{ location IS THE INDEY OF TERM THAT

BQUALS % OR O IF x IS N FOUOD]

l

GOAL: LOCATE 4N ELEMENT X (N T4E LIST
OF DISTINCT EBLEMENTS 4 4, ..., QAn

!JUN'BEQ OF CoMPARISONS &

IF X I$ A, c=3
IF % 1S Ay C= 2+l
IE ¢ 18 Notr N The LIST (C:=2n+2

WoRsT cASE
CoMbLexITY (S O(n)
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BINARY SERRCH  ALLORI THM

———

PROCEDURE  binary S€arch (x: iwTeser

is=| {015 LEFT ENDPONT OF SEMLK INTERVALS

jhh {j1s Riew ENDPOINT OF SEARCH INTERUALY

WHILE L <
RBeaN
m= L (i+(/2]
IF %>0, THEN ii= M+l
ELSE j'.=-h"l
END
¢ X=a, TheN &4014'0#:::,'
BLSe location:= 0O

ASSUME FOR SIMPLICITY h= 24 (7@.-1% .s,}

TWO CoMPARISONS AT FACH STAGE
TWO CoMMRISONS WHEN i=f
[¢=1

RETER THE FIRST STA6E 2 TERNS

DeTep THE SECOM®S s
NUMBETR OF STREES &: 293 “

CompLEXITY .’legh-r'l = ©(€a9n) .



AVERPBE CASE  ANMYS(S

LINBAR SEARCH ALGORITHM.
(ASSuME X 15 (¥ THE LIST)

N TYpES ©OF TPOSSIBLE /NPUTS !

X =a, 5 K-TG:J ves )‘50;‘
ALL ARE QASSUMED To BE BQUALLY L/EELY
AVERNGE H# OF CoMPARISONS

D+ S+ Tt ¥ (-?h-f-r)_

4"
L Gie)s Qo) (2o 4o (2e)
4 . -
|4 24 Bpoe
< 2C1+ +?: HW) *h QEHC':_H)J.+H=

<

= hWluy+hn _ po = O (n)
LA,




ConprEv(TY TERMINOLOGY

ol CoNSTANT COMPLEX/TY
O( -?og W) LOGARITHMIC COMALEXITY
OC“.) LINEAR ComPL,
O(hg?u) h@qpa CaMPL,
o(n®) PoLynehdl CompL
O0b") (b))  EXPoNBNTIAL C(ompL
o(n!) FACTORIAL CompL

PoLYNOMIAL ~~ TRACTABLE (FE4SIBLE)
OTHERWISE ~ INTRACTABLE

NP - SoLUToN CAN BE CHECKED N PolyY TIME
P ~ SOLUTIOW CAN BE FOUND IN POLYTIHE

SATISFIABILITY OF PROPOS/T/IONS & NP
ChECKING 4&) =T IS LINEAR
FINDING X SUCH THAT 4GI)=T IS EXPONENT,

21'.
P=NP? PROBRLEM HW z.i-,éc} o, 12

T



