
 
53000
5 8 thurs

Admin Agents
Hurtout due 5 15 9pm 1 correctness of insertion
Funalgorecitationtoday 130pm sort

lecture Question 2 Bestcase vs worstcase
3 Recursivesequences

O.SummationDemindered

4
1 2 3 44 tn bydef 12 let f

112th formula 1

n2 band i

I.torrectressfinsertionsorted

loop invariant up to next element
is sorted

APP1 Q3 overwriting swapping

13,1 11 4 8 7

key
j I

m A 2 A I

13 13 4 8 7

oopinvariant true EE 13,1 n o 7priorto first iteration
it truebefore an iteration

at terminationmntnevwenextiteramtikii.ae

af

Assume while loopworks
prove for loop



p
loopinvariant all i is

sortedasi.fi p
Share A is sorted at theend

Proof
initialization

beforefirstiterationbegins i 2
A I i i A B is triviallysorted

maintenance
assume A I I I sortedbeforeiterationbegins
move elements A i 13 A i 23 by onepositiontotheright
until we find correctsorted position for A i

at line 7 Ali is moved to its sortedplace
so AEs i is sorted

incrementing i preserves
the loopinvariant

termination useful property that shows areall correctness
Whenloop terminates it ntl

therefore A 1 n is sorted so ourago works

Tvsworteasefustcase

Best case array
worst easearray

alreadysorted reversesorted

A n Tin complexity
class

TEE

n 1

n Cin z n t G n t ca n 1



in z n 22 3 n 3 7 n 7

C z z 7 in C2 zt a t

worst case example 9 7 6 4
Howmanytimes does lines in i times

for i 2,3 4 n
A key always the
j 0 determines the answer

1 0 j 3 2 0 i 330

age yay yppp.gg

Howmany times altogether
i n 1 line 4 12 12 1

1 24 1 11 lines 5,6

n what we had so far plus

4 1 Cs 12 co 12 1

En En Ce E n En Ent G n

4 16 n2 4 5 6 n Ly

n2
12



2.563 Insertion sort
Best case on time n what about space

worst case run time n2

Focus in 4s
variablescreated
during thealgorithm

singlevariabletakes
up constantspace
variables are destroyed

Er space

ape
at end of block

i

key Space complexity 0C
I

3Recursivesequences.nl
sequence
ordered list possiblyinfinite of numbers
a function on the positive integers positions

tar is an 2 2500 1000

recursively
defined

an is definedby previousterms
to compute an Weneed an 1
to compute an_ we need an 2

often recursive w closed form

iterationmethodel
define first for termsbythebase case



establish a pattern for an for arbitrary n

recursively defined an 2 2n tl

basecase 2D2 1

22 2 2 1

as 2 22 1 pattern in terms of n
2 2 2 1 1
42 3 an 2 2 2 1

ay 2 23 1 2 2n
t
1

2142 2 2 1
8a 7 27 1

25 2 2 1

2 82 7 1

162 15


