
 
CIT592_0 Induction

review of weak induction

intro to strong induction

examples practice P k P k 1

Q By induction prove that
5 3 is divisible by

4 n E Z n 1 2,3

Proof by induction
Base case

Show holds for smallest val

Inductionhypothesis
statement holds for

qq.aeypgmgome
ggggyq.gg

5 3
8 is 2 4 Clearly

divisible by 4 done

IT assume 5ᵗʰ 3 is divisible by 4
for some R E

Indstey we need to show 51113 is digicity

Goals Somehow bring in II
541 3 as 5 5 3

I If
by IH clearly

we know 54 3 is die by
div by 4
5 5 3 also 12 4 3

div by 4
5ᵗʰ 3 is div by 4



which is what we needed to show

oIE.IT IEIi ioone
small values

Ind hypothesis IA
assume statement holds for all

values from

the base case tapto and including K

P a A Plati n A P k assumed to
be true

Ind step
Using IH show P kt 1 i e statement

holds for ktl

Prove that all positive integers 2
mP

are either prime or can be expressed

as a product of primes

define primes only factors
are 1 and itself

Is 1 primeN
all Fumbers 2 are either

prime or composite
not prime

has more 5 ok
than 2 factors

some factor
other 1 and itself
a Isa Cn aE2

such that a n

2



Prove that all positive integers 2

are either prime or can be expressed

as a product of primes
SM 2 2 is prime done

BIIHAssume result holds me st

2 m K

Fosnoweresult for ktl
Induition

sty if a prime de

cases if kt is composite

a st Let 1 Ca Ck 1

a is within range when IFIF.inatle
applying IH to a gives us

a is either a prime
or a product of

primes a
P1

P Pa Pr
since alkt kt a by a

prime or 1 b kt
product of
primes we can apply

IH on b also

applying 1H to
by q where q is prime

59,92 prodigies



By 1H a is prime product of primes
b is prime product of primes

RTI ab
product of primes

which shows result

100 25 6
5 5 2 2

99 33 3

111
fx2 nthfibonaca.IQ

fib I 1 fib 2 1

fib 1 fib n 1 fib n 2 Recursion

Basecas filla 1 2 2
Keclearly 1 2

also fit 2 1 2 4 afterm
clearly 1 4

IHI for fit 1 fib 2 fib k

fit i 2 pK1
Indstep want to show fib RI 2kt

1
p



Éfh
Wecatt be proven

by IH
4 133

fit RI1 21 1

fit k fit k 1

by IH fib k 2 fib k 1 2

fib Rti 2125 we know

2ⁿᵈ 2K

II do

533 Assume we have currency system

where 3 cent coin 4 cent coin and

nothing else Yfinite supply

For what values of n cent can we generate

exact change

if it
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aa.FIbyindwealuso6n'eedpossible of 7 28
Et

II assume that 6 i k that i

cents can be generated exactly

Inductionstep want to show kt cents can be

generated exactly

1 874112 1
If we know by IH that k 2 cents

is generated exactly

if 1 2 3 p 49
1 3 p D 4q take cent


