Lecture 20, 23 October 2025

Madhavan Mukund

https://www.cmi.ac.in/~madhavan

Programming and Data Structures with Python
Lecture 20, 23 Oct 2025



Alﬂonhmms +Dl\ka. Shawdrwes 'PW,W Nitlaws Wit
Tascak
i%umoﬂ

\Zwomes

cture 20, 23 October 2025



ixaﬁf&_
Chee towinen. Sentrks
mmus s
o =CJ
bekvees. 2
s\

for
‘op:vl;\. oA -

« N

i n

lé :ﬁ RL- m M
=2y

&« nem b,
wes
n

2



ls-whﬂ\.
Ckuhufwaﬂ SIMMWWLMG-WM

w SMlse Urde W dueds

m Misk Camhien neabed loop = \5"“““\7‘ N
n.m

m? o pp | ia & lx s 2 0]
Al Mo 107



Nesked
lov‘; talees IDQ
% lo?
= 10'8 CI,*W

M lwr 10° b
Pocessi Py
S



\$ P L '8
|0 ops T 16" cetoe 10 /;ﬁ

|0N/c,o ~ |.b %X ‘04 Mminnkes

L@,%lﬂq/éo = 1.6 % loq- }er'.i
boxio gy, = F%10° days
3x \oy/g,s = | % *10° yenrs



Solwhen
SO

1 N
Mo & guw ¥, = Yo X°¥
- No X<V
No X>Y
9*”'3“1 ~shwt wih Yo Nfp — Guowosked
o halve fue

Sepxth space



l NV

) N2V,
X >y r )
,\/\/\/\/\/\/\/VUL M \ N
hinarde 3Ny

e
NN =N - — 1 log VN
2



Sort Alisk
R., w IN gthﬂ‘/
M&.u m soked Al

2
n* — 'V\l,Ojr\ |0 4\o +10
‘ |
lo"‘mo"1 3 L
(9
Plglo” s ap

log n

|7)
7 =102 = |0

leﬂz_ l0$ =



\(1)|8 ops — 20% |1 s

|

2oy 100 cecs

-
-

2000 se«cs

-
_

5O minwkes

gmi\”m —) 5 wuwhw



A\M\l\isu l]o AlaouHMS
W o \‘h.fu‘.’ 9[2(.
Wik \w'dr'\, (TYTR n?

L laluﬂj “monzz.“ cane
l—gdtk. ,[3\, “worst’ e






) digts §n o bae 10 =7 = log, n

?wMLy
ls?r‘m\c (r\) ?
(leele MetSalb lv:’ 2.-0-1 an skf;

’ﬁv’vvfw Nzt @ee Q»lel’j lo












Orders of magnitude

Input size Malues of t(n)
log n n nlogn) n? n3 2" n!
10 33 10 33 100 1000 1000 10°

100 6.6 100 66 10*
1000 10 1000 10%

104 13 10* 10°
10° 17 10° 100
109 20 10° 107

107 23 107
108 27 108 10°
10° 30 100 10

1010 33 10 10!
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