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A.IT was due 6pm Hw7 out due 413 9pm
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practice problems now 4124 makeup exam q
next week review solutions
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TTauative

reasoning Prooftechnique
2 Structure of inductive proof MidkiffICA8

3 Induction inequality
4 Structural induction

O.Reviews
Logic statement declarative has truth value

predicate generalization of
a logic statement

P x knows karate

predicate logicstatement

reason
gift 1 plug in P Nora

prove
2 quantifiers A S S is in S 1353
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m to get only has
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Carey asks what amants canwe make

startingpoint we can make any dollar amount using
2 5
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logic statement

5 4 2 2 5 7 5 2 5121 3 5 3 2

s 11 3 2 1.505 8 4 2

Inductive proof is used as a shortcut for me 5C
How do we do the shortcut

S x for smallest value of x we care about SCY

If I have sck I can get to sckti Sclc S Kth

Have K in 2 5 want to get to k 1

drop a 5 get 3 2 s 1 5 6

drop two 2s get a
5 4 5

2structureoflnductveprt.eu
job is to be convincing small steps label everything
follow the structure

Predicate
2 Logic statement apply to 2 5 problem

3 Base case

4 Inductirestepsca

s.IN

Predicate P x 2 t 5 f for t f EIN

Logic statement
xeZᵗ 24 PA

Base case P 4 It 5f where 2 f O

smallest valve we care about

Inductive step P k PCK
If I

InductivetypothesisumAssume PCR k It 5f t.tt N

tinysteps toget from k to Ktl want 1 2t5fIT
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Kt It 5ft
case are

Ktl 27 5ft I
It 5f 6 5

Case two
2 6 56 5

a I 2715ft I

It 5f 5 4
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t 2 5 FH IRAQ
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no
s x 4 f 5g for fig

IN

yes
XEZt 212 S x

yes for n 12

542 4.30

yes for n 12

III SCK is the k 4 ft 5 g

get to sclett
add 5 takeaway

4

add 16 take away
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3Inductionitnequality.IE E1
Predicate P x 5 5 x2

P 2 10 5422

Logic Statement XEZᵗ 26 PA p 3 15 52 32

Base lase P 6 5.6 5 62 P a 20 5442

35436 P 5 251 5452

Inductive step P k pact 1
Goal Patt Pla 30 5 62

yft 5K25
5 KH A I

p 8

511 1 5 51 5 5 expansion

K2 5 11 by IH

K2 6

K2 Ktk I libecars K 6

K2 2kt

K D2 done
8 01

56 1 5 KH 2

Go2e 5 K 1 t5CKtTf
Rewrite
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515 5 K2 5

2 5 K2 6

42 6 K Ktk I

K2 KHCH K2 2kt K 1
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4stnrturalinductiof se.ttgraph tree

show something istrue as struture gets bigger
add vertex edge element

property is true no matter
how big

usually start with KH and remove something

Exigraphexample total degree of agraph 2 IE

no 1 edge deg 2

aug
2 edges deg 4 98 2 edges aug 7

off 3 edges dega f 3 edges deg 6

Predicate S x graphwith edges has 2x total degrees
sco

Logic Statement XEZᵗ Six
Base case S i 0 0 edge ur

u his day
his deg

Inductive step SCK SCK 1

IHOsaogrphwithkeagesm.glIk

Graph with K 1 edges

who
total deg unknown

remove edge
a 0 sideagno dy.toto

I
Graphwith K edges

to



In
Lobo total degree 2k by IH

2nd edge 4,0 back

Moog edge µ is incident on

U Condgeree and Conagra

mgtd total degree 2

1
2401

exi.SE Set A PCA 2 P A attitubsets of A

A a b c

055,51
23

Predicate six if IAI then PCA 2

Logic statement XEZᵗ SIX

Base case 1 arbitrary element in A
a

PCA a PCA 2 2 2

Inductive step SCK scktdbodiscktdpfffffa.IT0sCk lAlKthenPCAIQl
let set A hare Ktl elements AI kt

A a 22 23 2k 2kt

let set A A 2 A K

22 23 2k 2kt PCA 2k by Itt

Subsets of A



some contain 2

some do not contain a

count each add together to

Subsets of ad that can Mft
PCA

Subsets of A without a

All subsets of A

129
2.3 22,2 22,23 4 3 223 22

total subsets of A IPAD 2k 2k 2.2k 21.2k127

Subsets without a

3 223 233 22,23

SubsetsLith a

2 az 24,23 2.22.43

A 3.3 5,73 A 3 5,73

Subsets of A without 2 33 5 3,53 3.5.73

Subsets of A with 2

23 2,32 2.3.53 2,73


