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final &4 53

= (p1GLgVp] -p as P + qELPUg

= [P1(qup)] -P double negation law

= [p1(pVq)] -> p commutative law

= P ->p absorptionlaw

= LpUp as p +g
= -PVq

= T negation law

Fantology

=

P(n)

2) Basis step at n = /

3(1)((+ 1) = 1(b + 1)(1 + 2)

3x2E2x]
6 = 6

so p(1) is true

2) inductive step P(k)+P(k+)
&

assume P(K) is true for some M=1



P(k) : 6+ 18 + 36 + .. .

+ 3k(k+ 1) = k(k+ 1)(k+ 2) #
It

we want to prove

P(R + 1)

:GTS
... 3R(RH+IRCRRt(Ut
-

L . H .
S : k(k +1) (k+ 2) + 3(k+ 1)(k+ 2)

common
+(1+S

SP(K+ 1) is true,
we proved P(K) -> P(K+ 1) is true

using M .2
,

we proved that pla) is true

+n = 1

contra position :
->

mn +l = It

preve : (In -> > 11(mu + 12)

Suppose &In is true
,
JREZ St . U = 1R

mu + 12 = m(lk) + 12

= l(mk+1)
, say mR+ 1 = t

,
tEZ

: mu +12 = It
:/ matc , we proved in -> 11(mu + 12)

so by contraposition ,
14 (mu +-> In



i) to prove it's equivalence we need to preve its

reflexive, symmetric ,
transitive

1) Va
,

a -a = 0

O is even

so the relation E is reflexive

2) Fafb atb bEa
aEb : a - b is even

,
so FREE sit

a - b = 2k

b - a = - 2k

b -a = 2 (x)
,

- kez

: bEa

: relation E is symmetric

3) FathFc
, aEb1bEc ZaEc

a Eb : a - b is even
,
JUEZs . E

a - b = 2k

bEc : b - c is even
,

5 tEEs ·E

b - c = 2t

(a - b) + (b - c) = 2k + 2t

a - c = 2(k+t)
, put K+ t = m

a - c = 2m

= a - < is even

= aFC

- E is transitivemeeti
relation



ii) (m
,

-m)LE

m - fm) = m + m = Im even
-

S (m,
-mItE for every mez

20] E (1)
?

Check if ORI or IR

ORI : 0-1 = - 1 Godd so o

180 : 1-0 = 19 odd so IRO

so [0] + [1]

th: all
, FUEE

i) P = (1), 1) ,
(1, 2)

, (1,3) , (15) ,
(2, 2) , (2, 6), 13, 3) , (3, 6)

,
16,61)

ii) to show its partially ordered we need to preve that p is

reflexive, antisymmetric ,
and transitive

1) reflexive since VatA
,
(a

, a)EP

2) antisymmetric : FaVbEt, nabEP1(b,a)Ep -> a = b
↑

hypothesis is false as (a , blEP but (b,a) ER

T1F = F

F +a = T
so P is antisymmetric



3) transitive since FatbFcEP , (ablEP1(bidEP-> (a
,
dep

from D && P is a partial order

iii) no as not every element in A is comparable

ex : 23 and 342

6

iv) &

3 · 2

*

I

zu

1

in a complete graph :

IE1=
n 1 = m

In ? z = n2 n

n n - 2 = 0

(n - 1)(n + 2) = 0

--
U = 1 n = - 2
- ~

n < 2 impossible

So there exists no complet---



-

⑨

A *

⑨

⑨

⑨

i) color theorem

yes its bipartite , and we can find the sets of vertices to

represent it by

V = (a ,
b

, d)
where V

, 1V = @

V = 97
,

2 , 2) U
, UVz = VIset of vertices

ii) d b C f

o 18 ? I

o 10 I

r ↓ o a I8 I I

1010 O

101 O &



- 1

/ iI !1-1

Hi I :

IVI = 5 IVIS (3)
IE1 = 7 IE1 = 7

yes , they're isomorphic
dey (1) = 3 deg(a) = 3

deg(4) = 3
dey(() = 3

deg(c) = 3

dey (3) = 3 deg(d) = 2

deg(4) =3 deg(e) = 3

deg (5) = 2

i) longest path from rootr : rwtusu

U U

j

- d

% don't add the edges cause they're
result in a circuit

·g -

spanning tree



ii) p
rest

1) a

&& leved one vertisas

r

3)s .
/% w

level two vertices
a

~

IVl = 8 in a tree
,

IE1 = n-1 , where n = IV

E = 8 -
1 =7

then hand-shaking theorem : ze = Edeglu)
2x7 = 4+ 3 + 2 + x + x + x +x +4

14 =a+ 5x

5 = 5x

x =

Mercury
earth

& · venus

master
Jupiter a ouranus

neptune



i) CSP(f) :

A = xy) + 11z

= xj(z +z) + (x + )(y +j) z unit property

=Hjz +xj + uyz+jz+yz +zz distribution

CSP(f) = xyz + xyz + xyz +2yz +zyz

ii) CPS(f) = [cSpCfal]d
1) f= (x+ y)z

2) (Sp(fd) = xz +yz

= x(z + 1jz
= x(y + y(z+ (x +x)yz unit property

= xyz+xyz+xyz +zyz

csp(fd)= xyz +xyz + zyz

3) [CSP(Ad]d = (x+y + z)(x+y+z)(2+y+z)

So CPS(f) = (x+ y +z)(x + y +z)(2+y+z)



yzyzyzyz
i)
x1 I 11

is I L L

ii) x + z +y

Final 44S2

=/ApValD] -q as peq = - pUg

= [(p12p)U(p19)] + 9 distribution law

= (f V(p1g)) -> 9 negation law

= (p(g) -> q identity law

=- (p(q)Vq as p -+ q
= PVq

=-pVngVg de morgant

E- pUT negation law
= T domination law
-

tantology


