Q- SuppoSe there’re 25 Studews in your distussion .
Which one s more |ikely ?
O these two studeats with the Sawe birthday |
@ evenyore hos different bithdays .

A EVDD& IS a fuwtl ust of \OQCCM deductions which
esvalphshes the tdh of o Stommenk



1. Dicect Proc§

Goal: Poe P=2& .
Method:

—————

Eq. Given ab€Z, a#0, we Soy O divides b
written olb | §

‘Pmi Vob.b, €Z, § olb, ond alb,, then alb-b. .

@--To prove Vx, P,
Pick an arbitrary C i the domair, ond prove PO).

- To prove I x, P,
find one element d v the domain and show PW)



A Proo§ by Contrsposition.

Rewall the contrapositive gf P=Q& is =& =5 7P

G"Qa_L'- Pove P2,
Method: Prove 16 =7 AP

Eq.

prop

let neZ

Prove that ¢f n* is even , thea n js evén.

oftepC direct poef : n* i even =3 JrezZ  n*= 2R

=) n= i:m

7279

P Equival ent, we'll prove

nisodd = n*is odd
Assume N is odd
Thea N=3R+| for some REZ
Thus , n* = (RR+)* = 4R*+ 4R+
= o (2k'+ k) +\
By definition, n* is odd.




Guogl : Prove P

Merhod: Assame 1P

Deduce R AR §or Some R

D

A reol number ( is cational o§ there exist pqez

With 4#0, Sudh that ¢ = P/q,,

Poop|: let A2 be o solution T x*=2

Thea {3 is icfaTional .

BPS:  Assume A2 is rakional .

hek P.q €Z ,4+0,be Such that A5 =5
Notice that we Can @i ck piq such that P, 4

don't have common divisors

By the definition of 72,

< Ty =&Y =B -2

=

=) P1= &q_f = p> is even = Pis even,

Btﬁ definition, P =aR fur some REZL

Thea p* = @R) = 4k* =~ 297,
< 4R =9

L 24 is even =) quisteves:
Contradicr with p.q having no mmon divisor,

=) A2 wmust be ifafional. .




E9. [Defl A prime number is o narurol number greater than |
whose only positive divisors owe | ond ikself.

Prop] There axe infinite many prime numbers.

& Miscellaneous
» To prove equivalene , ve. p&? 8, we show

Ofteatimes, prosf of equivalene s phrased as

o " withnag 0ss of generality, Cassumption]” wmeans
the OSSumptLon that Jollows 1S chosen arbitrarily
Narowing down the Stattment ™ o _particodu;' case,
but does wt offect thu validuy of the progf tn
generad



E-q. (Prop] ket xyezZ, If(both xy and x+Y are
even), then both x and Y are even.
P‘f3 ((OnTmpos(ﬁve : eivher ¢ (s Od'd of Y fs odd
= either XY is odd or X+ is ekd)
WLOG , assume X is odd, i.e. 3¢’z 2am+|
KSor some m <€ Z[

Sometimes ik's useful to divide up progf Unto exhaustive
cases.

PE (Cont): We wa Show either xy is odd or
X‘\“j s odd.
ase ) : Y is even
Then Qadn §or Some €L
Hence X+4=am+l +2n = 2(m+n) Tl
(S odd.

Casg2: Yas odd
Then Y =2ntl for WMC N€L
Hence XY = (2m+) (20 +)

= 4mat 2me A0 4|

= 2(2ma+m+n) + |

'S odd.
This proves the Statement by (arfrepestion.




o (onstuctive Existene Proofs .
Retall that to show “IxP(x)', find an element A

Such

E9Q.

that pla) is true.

Prop| There exist irrational x,y such that

x93 s rational .
wnz

Pf Let x=¢, y=laz Tha 2 =¢"-a

o

« Nonconstructive Existonce Proof.

E_.i.

Prop Ei'here exist circatconal X, Y Such that
x3 s rationad | A

f_f_’ ® Msume 22 is ratimal & P

Then lef X =Y =13 and we’re done.

@ Pssume A2 _is irragiznad. P
Then (.\—7.":')"‘-L = 2% = 2 s rational .

wne'le done.

a
P=q, 3 “PyP =2Q
P& )
W

Since implicalian s cofrect. and hypothess
IS (ftect, e Rnow the nUudin o3 (el



//NT'S Pém

ASSume P R

Cload : Prove &




