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understanding prob . definitions

-> proving alg . correctness

-> describing algontum efficiency
scalability

"Mergesort is O(nlogn)"-
"insertion sort is O call"

???
-

Runtime = # of termaroperations
an algorithm takes on inputIof size N

basic arithmetic
+, -,, 2

variable assignment
variable retrieval

boolean operations
= F

~Algorithms(intaway A of Leughn) :
&initialize int B of Leughn
for ① in 1

,
2, ..., n :



Ototal = 0
var assn sim ops done-

3inner for ; in 1
,
2
, ...,1 var. retr.

I
by one

loop war ash var . retr. execution

#E of inner loop?

⑮ 5

let f(n) = #primitive operations used by
Alg1 on input size

n

what flu) ? some function of n ...

finish
=Menti # ops per outer

Multin+1 loop ?

1 + 1 + 1 + 1 + 5n

= 4 + 5n
Gn2 over On

total outer loop :

n(y + 5n) = un+Sn
3

pros Cons
- -

it's true! too exact
- diff impl.

it's exact use diff
# primops

- comparison



"Alg1 is 0(n2)"
↓

"AlgI takes some f(n) # of prim . ops .

on an input of sizen , wherefinl
↑

is2)
"

big 0 , 22 , 0
AsymptoticBounds

let f(n) and g(n) be functions
f(n) = O/g(n)) if fru) is asymptoticallyis upper bounded by g(n)
fin) is o (g(n)) if fenl is upper

&

bounded
-by a contactof

g (n) forefficientlylarge
# f(u) : 10n2 + 3n + 1000

g(n) = n2
· 5000

isn = O(g (n)) ?

are 0,T ?

are 0 ,
0, T ?





Det of exponiation :

U

a = a -

a . a ... a

-
~ times

properties :

antm = anam

ann = Carym
lab]" : a"b"

properties of logatums
:

logy Xy = logb X + logbY

logb = logyX- logby

logyX" = ylogb X

logbX=


