.72) Qn iNdreduchion to Oigor:H\ms X

~
em—

¢ Qn o\\oor:-]-hm iS o shp by step methed Gr Solving o problem.

) ﬂ\sor:{—hns ace often descrbed in ?seuéomde which is a \anauae in beklween weitren English and o computer

\unguage-

’ ﬂﬂ im?""“—“"‘]- +\}P¢ of step in an algm#nn S &ssianmen+, in which o Variable i3 given o Value.

“This is demoted x:=y

) T\‘e o“+(PW+ of an ulaop:‘l-hn is specified by o return statement-

7.2 AS%M(F%\‘-’C growth of Lunction

“let S be o famchon thet Maps gositive integes To nonnggative ceal numbecs. The

asymetotic cowth of the Fusckon § i o messure of how fast the owbgut £(n) goows as the

ineu’l" n 5rows.

¢« O -notaken .
+ t
Lt § and 9 be Cunchims Som 2 —l'o[W\ U§Oﬂ

'TM\ § is 0(9) it thee ave posikive  real punbecs ¢ and n, Such that Sor ang N e 2"

where nzn, | §(m £ C- g

. I:i Show';nj Hat o @n\\&mmm\ Lanction %(’l) of de‘,m K fs O(nk) ‘-l'\v. %\\ow:y combination work

aS & witness!
* N, =|
- C= the qun of the gosikive (aeQlicients in S (‘nclm);n) he Coastant -|'em)
-Flﬂf‘ins-\-"ln" ~%n 42 o ook Jhat £ s O(n°) cowld use L C=Yra+2 = 1S
n,= |



° .Q, notaton

‘leb § ond 5 be Sunchions  Seom Z‘* b [W" J 205. Then § s Q(g) it Yhee ar positive real
Mumbes ¢ and f, Such Hhot - any ne 2" whee 120, | Fim) Z cogim

—_— e =™ <

“Th@rm ‘.

— — -

"Lt § and g be fuckee Fom 27 10 (W US0Z]  Then § s S208) k. g5 OCS)

- 1, Proving et § s .Q(g)  many. difteal Onoites of ¢ and ny Wil Sulle.
’lee o{: ‘Hﬂhb'-

Leb o le Hhe coefficent on e hishet desree tecm.

TE S hes mo Negative coefficients , then €= ay and Nlg=| will Suffice

1E 5 Vs negative CoelCieienls (but ay 20) ,‘Hlu let A be W sum of e absolube

Qa QAN
Vales of e nesq,{'ivz Coef Ricients n L. The hoices C* TK and N, = Max % L Q.
e Suffecient.

- & netation

¢ MC)':(‘@HS ‘)’\Mo FMC’I’-M.( \m,w -ch, Saume. rok of 3”"'“"

let § and 9 b Qunckions fom 2% h[ﬂf\)%ﬁ] _nm Esow itsion
amd £ 3 Qcﬂ)

- IF¢ S \S @(3) 'Hn(ll S is order of .

‘ ﬂ(S-ﬁm(‘]‘b‘l‘-’é growth of logar:thm functions wil Jiffecet bases

: Le‘l' a aqnd b be two renl Numbers Yyrenter Haa | ,'Hnen-' )‘f)““ is e“"ﬁ\,“)



2\4,\43 Qaf OtSﬂ(p-]-ahc ﬂmy\,-}h of Gmcl‘:ans

 Let %,g,o\nét\ be Punchons  Foom 25 b TR+U§0}]

T8 £ s OM) an) g is O, then £r9 s O
T8 L s SUW and g is Sew e £ rg s Lew)

T8 £ O (9) and ¢ is a positive (eal numlser,’r‘hen ¢ £ is O(j)
cTL £ s QU9) and ¢ is a positive feal number Phew - F is ng).

.—IQ ¥ 1S O(ﬁ\ ond 9 is O(M,‘H»en -F is O(h) .
* _TC S is Q(o) aan';s SZG‘) ,P’l(h % is QU‘)

73 ﬂnq\\a_sis o'p Q\gor:\'\\ms

. COmpw\'q,\’.oM\ Complexity. © Yhe amount of recources an algor:thm  uses

* Time comgleity ! Omoust of time He a\gor:thn requires fo run.

" Space Complexity . Omount of Memory  used.

) T\M +w ol an a‘gbﬁfﬁ%ﬂv is defined 5'3— a Lunction §:2"-2"% such ot
":(M is the Mayimum, nunber of alomic operakipns e formed "'3' . alsoriHm o0 oy in put
12 3

Size N.

’ T\It Qs\}mfhi‘fc ‘lﬁ'me cemalexf*y of an alaor:'ﬂm [13 ‘\‘\le rate of as\&nphht 3mw'\-‘\ of the Ol.\ﬁorzﬂns

‘l":'me ComJ’leY!"}“)— punc{-'on £n).



. T»)e Worst — case anou_\ge of an algorihn eyaluates Pe Fime conplevity of the alﬁor‘:Hnn on the inpuwt

oP a @-mrl"icu'a/' Size ‘Hm‘]‘ Yokes +the lonbes‘l' Fime.

’ T‘,,e worst = Case Fime complextty function £(n) 15 detined To be the maximum nunber of atomic

Ogerations Hhe algorithm fequires, yhere the masimum is Faken over all tnputs of size n.

* When groving a= wj_ on e  worst —case Conplexity of an algorithm (““'"ﬁ Oh - notation),
'Hl(, Upper Loun(’ must ogply f- every faput Gize of n.
) ‘A»IM Proving He lowe, l)ounA for Phe Wo r st - Case Compiex:'}‘y of an albonHm (““”.9 e "’h‘ﬂa"]r

‘Phe \owu \Jo«mJ need onl", ml, rvr of \ecs{' on¢ pocs:l,le inpui- Size oC n.

) A\Jel‘ﬁjé - case _analysis | evaluates the Hime complex;‘i-y of an alaon‘“lm ))9 Ad'erm‘ni_nj he werage running

‘hme of he 0“80(‘-”"“"‘ on o random ;npub.



