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Ythythmiggiffcharacteristis exmpus
has a rn time ex o n

kinds of things

Sorting algorithms ex

list of steps to achieve an at cane

defined set of specific steps

has a lost space

1Alyosinesady
solve a computational problem
Talas in an input produces an output

array solution
number number

string stringmodified anydata stature new array
53600 is pencil and paper programming

language agnostic
LRS style pseudocode

Arraysinesty
A E i i i i i

similar to a Python list Jam Ctt a ray
index from 1 not 0

Every valve in A has a position
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A E i i i

m

pos 2 3 A length n

User usually far loop to iterate over A
for it I to Atingth changeevery
Afi 1 value to 1

modifying the array in a function
modifies the original

Fone A
returnAfor i I to A length

no need
to

A i3 I

Func2 A
let B l A length be a new array
for it I to A length

return2BE 3 t a i3 many
y

return B

luhatmasagadalgaithmt
time complexity Zuntime
Space complexity

lost space A

Solves the problem it's supposed to

readability
Solves the problem in set cases

a extensibility



haveany purpose

florrectnessy Efficiency
Proving correctness

1 Loop invariant assume each step

3 Proofby Induction I

show timespace

incurs a costof II
Iimpute cost of each

A step seen them all

find complexity class

12ExamphaigaithmSend
key if fandLINEARSEARCHCAKy

return position of

or l if not there

I
for i L to A length
it Ali keyD

3 return i

4 return 1

Proving Correctness Loop
Invariant

3
something true before the loop diving
and after the loop terminates

Invainty At the start of the loop in lines 1 4

A l i B consists of elements originally
in AEI i i and that are not key



11 lnitidizzt.cn Prior to first iteration

All i D when it A l 03 empty any

Loop inv is trivially true

Imaintenanay 7 If the before iteration it's true after

We assume lay is not in A
El i i

compare lay with Ali if same we return loop function

we are

iat end of iteration ACt i i does not have

shows the whole algo works

when loop is over i A lingtht I

Byloop invent Ali Arlington does not have thekey

IlinearsearchLfficient
Howmanysteps does it

take on an input of size n

LINEARSEARCHCAKy
statwithwastasd
and cost IIeI for i I to A length

if Ali key i n
3 3 I

4 return T y 9



worst case run time of linear search
nti t n t o I 2n 2

Preview put an algorithm's nor time in a

complexity class

drop coeffients

drop lever order terms
as n grows arbitrarily
large they don't

matter

In n
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next time
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