l , I?S@lfl'oh Sﬁr'l',

P SGMA«O'Coo(v
IhSeréiow gor{:‘
. For J':z to A./en9€/\"
2, keyZ Af;,i]
5 v=p!
b Whik <50 and ALJ> hy l
5. AL] = AL Place ée,y
6. =0 | Ji,\-f:o Correct
1. A[1:+|]=key 9/00‘(', )

eg. [3[1 shaf4] — [3]1]5]2] 4

—_
— || 2[3]5] 4| —s |1 ]2]3]4] 5




@ COF rﬁC\é’l@SS .
M We prove by S/)owiravfhe VQOI’vwingr /oop imariont

I top of-the entin ALY, .., A1) ave sorfed
(ard contain the Origiml elemerts m AL :3-1]) |

blhiﬁia[iéafiow
We start with a'r‘?_,A[d,...,A[3'~|] w gust
AUJ, Ulhead,)' Sorfed!

> [Wainferance
We LAOW‘H\OTC AE | a'l:] <4 sorted
of ﬁh(’,iﬂp Ovpf/le itr., we want to
ALI31 4 orted ot th ed of b i,
ond Hence olso of the top of the next Hr.

a) AI:H l] :he)/

'ﬁ)A [131‘2'.}] ore ar%imlly A[Hl?'l]

e) AL i) are untiuched (and. olready sorted)
ke

a)
LAﬁ[f]:’ AR)<--sALIS Alt]s Alshls - AL
(C) il corditian  (b)




> Terminatio:
At torminabion, f':A,/e t1, so
ALl y/?‘st./l:angtl\:) s sorted,

X%
@ Rwrbme Arwasisl

IhSer"éioh“ gorf :
). For)—). t A. len?U\

2, key— AL?]
pro

C 4, While + >0 and AI»'J>‘<B7
5. AL#1]= AL R 1‘?
b. e
7 ALi+1): key S
Wost Cae: 3 (ctt)=Cm)t 3% .;,3“;
3'- 72 I M.
=C (n- t)+ZC G-1) = o () $0" Z(}")
=C (-1 )4¢! 1(1)

The n* term deminates the other terms prebﬁ/
st S0 we /orebﬁy much only core oboit 14
How d/o wE, 4‘0)’)70}15.9'(1/\6



2 . Aslym’pﬂgt{os

We write $n) € O(%(%D or Sﬂnply 05
#n)=0(gln)).

Exi 4lr)= qm "4 loooo
9Un)=", show that ln)=0ly(n)).
M ity c= Qqqq orgl o= 9‘[?%()000/
#C’")"‘C "‘) qqqq-?\-ﬂoopo'h quq n=
= [gocoNn ~ 0)‘1‘1‘1
< ) gooah— W (9999 - J0oo) )+ h
= -n<oO 3§<



S J= {7, Bl =00

5 Ak een

No. We reed $in)20. Genarally, we asgume Jin),gin)20,

Small-o: OC?L%)): {ﬁ Ve>0, In.20, 5. Ynd>n,
sdn)< C-Ylnm)
9,

6.2( Nn= oln®): Sy dix some ar}Jhémr/ C,
We, can St No= % then we/\ave
C-n=n> C’%-nﬁ\ =0.

= 0lnt): Say (= then, 18 o,
% oln'): say C=3, then, regonlly o

p3 ( A
Ch=n=3sn-n=-3n<0



\V;

V>0

Cheatdheet :

5 26790@ E’S_‘?\#ﬂ??\%—n"

é < fo(q) Lﬁ,anl 17\

5 | e

w Ex: 3:=O(2") ?
37]:062”)? )>2
0
SthCZh ? ®

=w (2") 7 \\;



S Q,neu J) 9,[1\) how +o check i din)= 0(,01("'))9 07w 0107

- Go fﬁrwg}\ 0(&?0\1640}\5

- COhSadér -&m ¥,

3,{4\\

12,'6 VQ (n), ?[‘7‘) be ﬂoh—hegaf% Junctions (¥or Sll#l(;reh{"y /arge 'h)

lﬂa IM\ tum) exists  olendted a5 x, then

N=x0> )= wigln) = X% 00 = )= OYtn)

X=0 = ¥n)= o(o,('h)) ...... AX0 > Jn)= Q g(n)

X=c' >0 = Vﬂ(m) O(g,(m))

{ot's prove the one for 0 lgln)):

Puck : Lin32)

n-=S%




3. Sunnory

© Trsertion Sort
~ Toke codl. (elemarts) ome })y one
Lsert e0ch ohe into the r/g/d: P‘O(B in the sorted /)ile
~ Proof of correctness :

~ Purbine Am’ysis 5 )
> Worst Case: C-n-1)+ " h%j :Oﬁnl) %g-z)
e

> Best Case: Olm) 7y
e~ Average. (ose’ O )-_252{9
_ . o
- Tn-plce Mporithm

B "operaées on the orfgim’ a/rmy”
D" does not Tequire additiom| s'mr,e COfW']L/ ﬁQmm
a small constant extra space) "’

@ AS/mpﬁoﬂcé
’Mamoh}e the oledinitions (Miy\f need them For #orma, Pfooys)
= Use intuition ( ‘</</; 3/>/= ',, A/%esf—ordﬂr ferm)
~ Consider 4n)/3tn) 05 mo00 (ol b linek exists 1)






