
Algorithms - Spring25

Review for

Hwo



Last time ;

· New classroom !

· Overview of syllabus :
2 main resources :

-

My course page
↳ Lot of Hypos/links Gned,

So thanks for emails !

- Canvas
↳ links to Gradescope
↓ Real

·two : due next wed.



Somebackground reminders

① Big-O :

Ignore
constants !
-

Also, smaller terms "disappear" :

· 5 . 2 + 63 + 3
= O(2")

· n2-3Bn+1
-
= anz)

·In

De
->



More formally : f(n) isas
If 7630 + Not such

that Fn> No,

#(n)= cog(n)
=O(g) = ES0

Prove : Su+ /In-6 is 0(n2) :
-

Find C and N
,
+prove

En>No.the inequality
: Ex No-1 .

Sun-6/In+ bu-
W

= 22n
3

No

Set c=22,
Vrs1 ,

↓ Sn2HIn-6 =22



② logarithms
: useful identities !

=extrasy
Find it in --
your discrete Smoth reference, -

12->

logda := number Iraise

b to in
order tugeta

log(2%=8 logz 64
=S

Why? logarithms are
all

sonents !
about ex/

2a3What is ↳ 6

(2(24= Sig
24 = (293 =(b)9



Abs
↑
-

uskontsn
bigo

= loga
h

-logio huse logz10 shorthand
rule

on logu
clagn=ge10) · Ign

constant4
between

3

= O(Ign)



Ex: what about y

log() ?
-

X

: Lalogan
=ab

cre
as :

Nots(login) = Ign



③Summations :

again , your
discrete moth

book has a table

Love ItEdit

E:
5

↓othoner[f(i) = f(x)+ f(z)+i= 1 ·f(n)
-

T
lower
utires n-

A+1
+
-+1

f()=
i

V &

E:1 ,
or [to 1+2+th

i= 1 = (+)7z-
=
n(n)
-



(i↑
=3++ -*n+)

n

= i + E1
i=1
um
II

-- n
n

= n + 22i
Ent

↳

2.
= n + 2(i)
= n +2(n) =2n + n2

=O(nz)



⑪ Induction :

There is a template !

Basecase :
Prove statement

for

small value

Enhypothesis : Assume
true for

values EK.

Estep : Prove true for next
value kit

Think of this
as "automating"

a proof
.

IH
· P(1) -
-> YKIl ,

if P(k) then
P(k+)
-

↳

Leit,
use
it
,
clove it !



Example :

-RHS
---

Base Case, n=1 :
LHS = H2 =3

RHS=2 =H3v
they are equal

It : Assume true for any
value

[K-1: Assure P(KH)
I+2+: - +2k

+1
=2 -

Is : Prove true for Ki

Consider 1+ 2+22+- +2 +2k
LIS --

ByIH , = 2-
so =(2"-1)+2 =2+2 - 1

↓

= 2 .2 -1 = 21 ) =z



"Structural" inductor :

-

an

#⑰ 3
BeDue

removed,
square isover the
I can
other 3



IH : Assume I can
tile

25x2" board with
any
any 1 square

removed

i
IS : Show I can

do a2 y(tH
board :


