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Exauptel : Consider the nxn (n even)
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Show : opposite corners deleted⇒ grid not coverable
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Suppose opposite corners deleted A coverable Is true
PMQ



P⇒ two cells of same color deleted ⇒

# black # #white

7 Q⇒ each domino covers exactly one black cell

and one white cell ⇒

# black = # White

Pn7Q ⇒ (#b f #w n #be #w) (contradiction)
--

False

so R⇒Q is true
.



Primes are infinite
-

Consider the set of prime numbers

D= { 2, 3,5, 7, - - - - - } = { p, = 2, PE 3, 13=5, -- - - - - }
Prove E is infinite .

I finite ⇒ 3 KEN
. Pk is the largest prime⇒
-

F n E N .
a- It !÷ Pi = Pixpzxpx - - - - xp, t t ⇒

n is not divisible by any prime n n> Pk ⇒

n is prime n n> Pr (contradiction)
-



These is no smallest positive rational
-

Let n so be smallest positive rational
Lnwr

N C- Oh ⇒ N = Ag n a E Z n b E N ⇒
7- y c- Oh . y = Ez = Is ⇒ ye Q n y sn .

(contradiction)
-

(Note : Nfo)
Z s k



Generalizing even ,odd results .

. BackpbroodifTtyhm
Show n even ⇒ nk even KE N

n odd ⇒ nk odd

n even ⇒ n=2mrmEZ . ⇒ Nk = @m)k= zkmk ⇒
n? 2 (2K- ' mk ) n 2K- lmk EE (since K> o)

⇒ nk even .

n odd ⇒ he 2Mt I n me I ⇒ nk= (2Mt1)
"

⇒

n ! emit em,
"
t - tf. emit Emi
-

= 2[④ C) + ④ C) + - - - -+⇒ a] + I

--

⇒ nk odd
.

E Z



Every odd is the difference

Prove :
of two squares .

n odd ⇒ he 92 - b' where a , be E

n odd ⇒ n= 2K + I = (K -115 - K2 .

-

K
'

-12kt I

Example : 11 = 2×5+1 = 62-52=36-25
.



Direct proofs on sets
#

To Prove that S = T prove

• SET (S is a subset of T)

• TC S (T is a subset of s )

Proof looks likes

In . KES ⇒ . . . ⇒ Z E T

HN . n E T ⇒ . . . ⇒ z E S



Examplei Let 5= {n : a # s } (the complement)
Prove (An B)

'

= A
'
U B
-

¥¥¥
A- C u Bc

n
'

⇒ r left n B) ⇒ 7 ( see #BD ⇒
7 ( REA ARE B) ¥m

.

7 YEA) V 7 (REB)

⇒ ZIA V RIE B ⇒ REA
'

V ZEB
'

⇒ NE Acv Bc

(Direction of implications can be reversed) .

-



Exauplei Let A - Be { x : REA n n f B }

B

Prove : (A - B) u (B - A) = (AUB) - (An B)

N E ¢ - B) u (B - A)⇒ N E LA-B) V RE BL-A)
⇒ @ EA n n IB) V @EB n r# A)

⇒ @c-AuntB) A @c-AV Rft) n @IEBV REB) ACREIBVZEIA)

Distributivity Audio) - CAVB) n (Avc)
⇒ @E A VB ) n (CreB) v 7 READ
=⇒ @EAUB) A 7 (ZEBA REA) ⇒D.M .

⇒ @EAUB) 17 Get An B)⇒ CKEAUBJ ARE B)⇒

RE CA u B) - fan B)


