
 

Algorithm

An algorithm is a step by step method of solving a

problem
Each step should be basic

the procedure must terminate

Aside Alys have much in common with prooff
each step of your proof should be

easily seen to follow from axioms theorems

and earlier statements you have alreadyproved

How do we come up with algorithms to solve problems

There are a handful of Algorithmic Paradigms that are

good to know the majorityof algorithms use these

approaches in one form or another

E.g Problem Ing

Input An array A of arderable items like int

Output array A is now in non decreasing order
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Alg Approach 1 More of the input



Insertion Sort

pretend A ends at index 1 0

Sort it Done

If A is actuallybigger let i it

Know that A O if is already sorted

Swap element Ali leftwards until

A o i is sorted

if i n Done

else

Alg Approach More of the output
Selection sort

output A one element at a time 5 0

what should be the first element A Co

Scan A i n D find smallest element

Swap Ali with that smallestelement

now A o i is the A prefix you
will eventually output

i iH

if i n Done

else



Analyze Insertion Sort

for i l n I do

j it

while j 0 and AJ ACID
swap ace Agri Oci

o

worst case O É i 0 na
Imes

recall Ei i It is t.in
Analyze Selection

Sort

for Ioc 0 n I do

min i Loc

for I min i th n I do

if Ali A too

swap Ali AC log

worst case O Eni 0 n



Algorithmic Approach Divide Conquer

MergeSort A i j 11A is an array i j are
indices in the range

if j i All n

mid Lif
Mergesort A i mid

Merge Sort A midtl j

Merge A i mid

Merge A i m j
K l imma if i

while seem and ye j
if AEI Aly
BEKA A Ett

else BEKttTAGtDBIH314UifxsmcopyAEcr.minto BEK j
else if yem copy Aly j into BCK j

89

Copy BE j ith into Ali j

Running time is proportional to the number of

assignment op's each element is assigned twice

so it is OG



Analyze Merge
Sort

1 Running time of Merge is OCD for every
element in the array range

s

O n for an n element array

I Let time for MergeSort on n elements

be Tn

Then T n 2 T E t n

Mergesort n mergesort na 1 4,1
4

mergeSort rly
mergeSort Nz Ms Hy

YMS H
0 n Merge 0172



tÉMÉÉIÉÉÉ defined on positive integers

where T n at y f n and fan is pose

valued function and a 31 and b 1 then

1 fan e 0 nlogba
E for some const E o
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Tcn e n's algn

3 Fln Er n
09bar E

for some const e o

AND I constant C St O cel and

regular
af Y s c f n when n sufficiently large

Ten E Q fans
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where
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e
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lg n e 0 n
E

for E 0.1

BymT casel Tn tQ


