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Mathematical induction is a proof-
technique thatis analogous torecursion.

=>toprove thatit2 + 3+...+n=

wenteeaue"nes
formenholdsfor ntl.

Def Let Pbe a predicateconcerning
ints<0. To give a proofby mathematical
induction that Ant20:D(n), we
prove I things:
(1) Base case:prove PCO).

(2) Inductive case:Anx, I, prove
P(n - 1) =P(n)

If we doAn+.nant? We've proved

Poe.Wehavetaean
e

&f WTS P(3).

statement reasoning-

P(oh we proved it(see)



P(0) =2 P(1) n
=1 for P(n-1) =>P(n)
-=>>==

P(1) ↑ bPCO) (modus powers)
P(1) =3 P(2) b 2 P(n - 1) =7P(n)

P(2) modes poneus
P(2) =7p(3) bc P(n-1) => P(n)

P(3)

(1) Base case:prove PCO).

(2) Inductive case:Anxo, prove
P(n) =P(n +1)

LIS

n +7 - RHS
↑ -2- 1claim Anco,..,--

2 +2 +2+... +2 =2
ex n #S #S
- -

0 20 =1 2- 1 =2 - 1
=1

-
-

I 20 + 2=1+2=322 - 1 =4 - 1 =3

220 +2+2
=12 + 4 23- 1 =8 - 1 =7

=7



steps toprove a "OnDO,-"statement
using mathematical induction:
① Clearly stateP(n) and thatyour croof- In
is by induction and which variable-

you are performing induction over.

② Prove PCO) (base casel

③ Prove Unx, 1, P(n-1) => P(n)
cinductive case)

P(n-1):inductive hypothesis.
n +1

cam: Fn =0, 22i =2 - I
i =0

proofdefine psn) tomean that
2=2-1.

n
+1

P(n) = E T if2 =2 - 1

n =0 -
i
=

0

7 omewise

we show by induction thatEnso:P(n).
we use induction over n.

② Forthebase case, we WTS P(0).
i.e., WTS E2" =20 + 1

- 1
i =0



Let's check:2:1 and 2'-1=1,
so PCO) holds.

③ For theinductive case, we need to
prove (nx, 1: P(n-1) => P(n).

Assume P(n-1). (Inductive hypothesis)
n- 1 (n- 1) +122i =2 - 1 (*).
i =0

n+1

wis p (n). 2 =2-1.
i =0
LHS

=RHS

LAS == 2" =[2") +2 def. of
i =0 summations

=[2*- 1] +2" subs. w/
(*)

Capplying IH]
=2
- 1 +2

=2.2"-1 algebra
=2
+- 1

=RHS

so we have shown p(nl.

we've shown P(0) and P(n-1)=>P(n),
so by theprinciple ofmathematicalI



induction, P(n) holds Fux 0. 1

Bogus proof:n
n +1

22" =2 - I

i =0
:

n

aim:On,0, Eu

0 +1 +2 + ...n

-

i
=0·

&X 0+1+2+...+ 4

W 0+ 1
=1

2 0 +1 +2 =3 s
S 0 +1 +2+3 +4+5 =

15 (6) =30 =15

Roof oneusing mathematical

① We define the predicateP(n) tobe

E i =n+1)i=0

wenaainntenvern).using mat
-



② For thebase case, consider n =0.
n

Then Si =0 and n(n+1) =0, so P(O)
-

i =0 2 holds.

③ For theinductive case, we prove that
Anx 1, P(n-1)=> p(n).

n
- 1

BAssumepartsatinin
the

n n - 1

E i =

E +n algebra/
2=0 det. ofsum
-

=(n- 1 +1) +n subs.
~ /IH

algebran i=

A++
2)

2

=
-



Writenamebonusup ofa ne

There is a typo in (3).

should be p(n-1) => P(n)
M

not n-1

HINTS once you getto131,
inductive step:

-> star w/ LHS ( 2").
·

try to manipulate so you get
something from the inductivehypothesis.

notethatn=4 => n2>4n,
so n2-4n>0
>-

/


