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Sorting alaonithmg:

General problem: Sord o list in thCreasing order
Mony  different a\qe pikhms

Eu\)\.\e SorY  a\gerithm:
Tnpuk: Wit of integers o, --) Gn
Outprt: WsY of intesers which 15 the orfgiral kst tn nc. order
Algorithm:
for t:=4 To n-\
for 3521 % n-o
€ 0 &g

Swap Q-

) ahJ Q 3.“

rebuen o, --,a,
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Tnserfion sort algorithm (£ time):

Inpuk: K5t of integers o, -, an
Output: WsY of inteners which s 4ke originl Kst tn he. order
Algorithm:
£or )= Yo N
e i:=1
While o\-{7<1( (inding fla spot for a;)
iz Ll
leX wmi=ay (intert &; info spot W)
Coy R:=0 % j-i-|

0T O (W other elts. o Male roem)

Y‘Q‘*Uw'v\ Q“ =9 0’\

Class activily: por form inrtion sort on the lish
LY4,),S



§?>.7. TR gpowth of €unclions

Ve (big-0 M‘q\{'ﬂhi Let £,9 Ye funons from 722 or
W Yo ® We say thal € s O(a(x)) +§ tere
are constart C and R Such thal

SO\ ¢ Clg)
whenaver XSk
Then: £6 is O(g() if evertually’, 903 is bigger

1€ ‘\\‘Q\/ R “lo Same wp to a Consant ) then

€ \s 0(5\ and 9 s O(‘O ;OMM&’

Def: 1f £ s O9),%en g is () ‘;Thda\‘
W {is olg ad 95 0®f), Alen £is Ol9)
Thin\: £\ 0(1\ & £ 53% s 8 net |§"era\\y

£ 0@ © €29 ¢ A dust a s0d way
€5 O@) © {=9 ) % dhivk o



Examples -
&) X" is O0F) 5o x5 L)

\:} Ax 4\ Tx+6 s O(X“)

Q) a1 Tx 46 15 O(xd) and ¥ 3s OC3utx(Tx+6)
S0 34Mx+6 s Q(x)

A x* s O(eY) {or any G

&) n! s N (e n| e |nl
V| e |2
- - v & |1
x* s Q@) ¥ azo ) :; 13
* s 0@) § «<d ¢ ot |12
%) log x is O(x) s |e [t

Simple ¥ricks:

) Lorgar powers grow faster
'L\ T 9nere O S‘}an’k factors

3) 0\\\\/ Werry a\)ou* ‘\l‘l (As‘\esi'ﬁrwin_, ‘\th

N Gor sime proefs .



B 4t Qhow hat  £A) x4l 1s 00d)
PE: We ook Yo £ind C,RER sd.
WG s x| whenever x>k
le¥ k=10, €=5. Then 1§ xSk,
€)= x"+lx+ 1
A IR X (sine X2h > 1)
T
& Gx“
=l
Therefore, £0) s O(x). 0

Note! We hse C and b much bigser Ahap nreeJQA.
h:l)(:\j or h-‘-’S,Cﬁl would have WOYkQA-



Ex 4: Show thal {6 = (va))og (x+1) s O (xlog x).

Y(‘ Ve g\ﬂ“ ‘“U\‘\ 0\\ ((Y) \S O(XIog k) w\ \bk\qk 13
O(f ().

‘o\ Notice ’“\q“( \09 X is on \nCI"-?«S(M {w\(‘\fon. Le‘\'
k=4, C=1. Ten i{ XYk,

X log %

IN

x log (x) (sthee %2 X)

< X log (x4 (sinte Xa\ >3)
< (xel) log bae)  (since xat >X)
= C|€(x)

0) Le} ‘- CC= . Then i XDk,

(X*\\\W(“z“\ < (X-\-\) \09 (lx") (shee 4 ¢ Xl)
= (x41) (log L4 log % & log x) [ by log rules)
g(xn\ 3log % (since x>, Jo

log ¥ > |og 7.)
2 Ux - 3 log x (s % 1)

= ¢xleg X D



