











































































































Lecture 15
Induction

Prove that the sum of the first n

odd natural numbers is equalto n2

BY INDUCTION

Pcm It 3 5 to t Qu D na
for all ne 1N

Base case
Pci substitute n I

I 2 I I z 12

Inductive Hypothesis Assume that PCH
holds That is It 3 5 t t 2kt 122
is true

Inductive step want PCRH holds

That is 113 5 t t 2K Dt 2btD D KH

bi














































































































a be 2 KH l
bi t 2k 2 I

z k Z t 2 but I
KH 2

P KH is true thus Pcn holds for
all n EN

Ex prove that for all WE 110

we have 12 22 t th 2

n ntDC2n
6

Base case n I

12 E 1GtDl2C
6

I a l 2

6
I I V














































































































Recursance an equation or inequality
that describes a function in terms

of its values on smaller inputs
Ex Tch Tcn Dtl Tco l
T lo a 1
1 l 5110 H 2
TL 2 a TL 1 1 a 3

ETC

G T h 3 Tch D t 4 TC D I
1 h T CnI 2 t l T I 0

Ex Let T n T h D H
h E N and T O 1

Show that Tcu htt

By Induction on n

Base case

1 O f Ott
Inductive Hypothesis
Assume that TCk Rtl KENO
Inductive Step














































































































I ep
WANT 1 KH Rtl I

1 KH TC b H RtDH a bet 2

TLE ti is the

Summations

Arithmetic Series

k It 2 3 t th NII
R a 12 22 32 t h

Z

n ntDC2ntD
6

bio 13 23 t P
ke l n2 nt

4

Geometric Series





































































































https://u.osu.edu/alzalg.1/files/2019/09/hw6.pdf
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Special case geometric series

IF 1 121

xk Eg xk

Harmonic Series
n

s te e I t th t f In
K l Iucn t n

oKxk for 1 14

Homework


