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I 

-’ 7 ddes x 
ond 7 divi des 0 

R is eflexive 

yX-Im 7r(- heK m EZ 

y x (ncd 7) 

for Some mEZ 
7 dii des xy 

Consider (z.) ER 
y (nod 7) 

7 diides z-1 ond 7 divi des y-Z 
1-y Tm and yZ 

LHS 1 

.: Ris Symmetic 
(4,zfE R 
Ez (nod 7) 

ond 
and 

X-7: 7(atn), wher nta fZ 

I z (mod 2) 

.·P) is true. 

Ris trensitive . Ris egivolente 

: 7n, tor some m,n EZ 

B) Let P() be I't4-- tn n o) (2a) 

Step I. potting nil, wt gel 
6 

Step II:- Assume that P(«) is tue. 

2 Maks 

I Mayk 

:(n) (G42) (2149) .. P(ca) is tue 

3 

124--k'a(K)': k (u+1) k40) + (K+) 

2 Markj 

Mas k 



) T n piqeons 
m<n then at least one 

Hex 

pigeers 

Consider 

oe asiqnt d to m pigecnhol holes and 

pigcon he le contains tuo 
( Mark 

at least 2 points will lie in the Same subtrtangk 
0istance between thore 2 psints is less than l 
unit 

D) onsider A P() Now ASA 
.: ARA R is Kflerive 
Consi der AçB epf and BSA 

Ther A -ß 

two 

m 

Diide herag on in G equlatrl tingla 
of sides one unit as shoswn in fig 

-: thee axc 6 p'georhales and 7 point 

graph 

R is tansitive 
R is pa tial order elatier 

R is subset relation 

�) The diaqrn of a infoeph 

.Ris transitive 

( Mark 

2 Mayts 

2 Marhs 

dken in Such a way that 
each other is called as planar 

2 Mar ks 

G:(U,¬) is Complete bipartite, if 
)G is bipartite, 2)G is simple, 3) V=0 UW 
iS partitin of V, then ack vertex u;t0 is jcined to 
everj vertey 



e Oueshon 
Na 

) Let G -Set of ytioral nunbe rs . 
(onsider a*b= at brab, wher a, b E G 

additien, subtiactien and mutiplicatidn of ratione| 
rationol nunber, nunbers is agatn 

a* b is a ational 

* is binary 
TPT a *(b*) (a*b) *c 
LHS a * (bxc) = a *(btC- be) 

wher e = btc-bc 

= ate-ae 

: a+ btC -be - a (btc-b) 

atbtC-bc -a b-actabc 

RHS (a*b)*c 

: dtc-de e atb -ab +c- (atb-ab) c 
= a+6 - ab -aC - bc +abe + c' = LHS 

* is asfociative 
(onsider a t e: a 

a 4 e-ae a 

where d: atb-ab 

e(l-a) 0 
e 0 is ideatity 

Conside at b= e 

b-ab 

a 

(atb-ab)* c 

(G,*) is 

nunber 

a 

a#| 

a group' 

| Mark 

2 Mar ks 

is inverse ofa May k 
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02 A) 

we put I in (pi, q) ie: (,),i,), (,9), (3,0), 
(3,2), (3, 4) posi tiorJ 

Step-2: -
(oumn 2 ’pi = l,3, 4, Rou 2 7i 4 

-. We put lin (pi, gi) e (1,4), (3,4),(4,4) positions 

Sfep-2: 

LI 

2 Marks 

(olema 3 pi- 4, Row 32i , 2, 4 
.. we put I in (pi,) e. (4,), (4,2), (4, «) 

pusitions 

Step -4:- Since | is prese-t 
4 and ow 4, 

2 Marks 

2 MaykS 

2 Mayks 

in al places of colunn 

Transitive clousuk 
-20,),(4,2), (1,2), (. 4), (2, ), 0) 

(2,3), (2,4), (3,), (3,2), (3, 3), 
(3, 4), (4.1), (4,2), (4,3), (4,4 



02 R) A poset L in which evey poir a, bý of tuo elemer 
of L has LUR ond GLR both is Lattice 

Set of al) divisions of 70 
,2,5,7, |o,14,35, 70 = D7o 

2 

7 

lo 

|4 

?5 
70 
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7 

lo 

35 

|70 

|o 

(d 

|0 

2 

15 35 

2 

70 70 

2 

70 

67 

(4 35|7 

2 

5 

7 

(4 
35 

5 

70 

(470 (4 70 
70 35 
70 70 

-N 

|o 4 

7 

lo|4 

lo 70 
70 |4 

2 

(4 

7 |o 

70 

70 

70 

2 

70 

2 

35 70 

35 
70 

fvey pair of elemerts has 
Do is lattice. 

70 

35 
70 

70 

70 oo 
o 

o 

o 

o 

o 

(4)7 

70 
70 
70 

70 70 

(435 70 

70 

?570 
70 

7|35 
I435 70 

35 

3 Marks 

? Marks 

LOB and GL both 



Sesen 

G2 OA lng is an ordesed 

opontiors on R satistyiny following axions 
) (R,+) is cormmufutie group 

is associative 
distribtes 

2) 
3) 

(+ 

2 

5 

2 

45 

E lcmcat 

|2345 

oo 

O is 

tipkt (R, +,) wkoe R isa 
ae tuo binan 

||2 
2 3 

|2 4 

is binary and asso ciative 

0 is idatity 

is (ommatative 
(A, ) is Abelion 

aS Sociafive 

grop 

| Mark 

2o 023|45 

(R,0,O) is a ing 

|234 6 
0. 2 4 

2 o42 

-o54 |3|2|| 

3 Marks 

arf distibutive over each sther 



Q2 D) SSet of all intees between l and So0 

A : Set of all integes in S diisible by 
^(A) = 166 
B: Set of all integers in S dii si ble by 5 
n(): loo 
C Set of all integcs in S divisi ble by 7 

3 

AaB: Set of al integers in S divisible by I5 
(AAB) 33 

BAC: Set of al inte,cs in S divisi ble by 35 
n(Ba) 14 

Aac: Set of all integers in S divisi ble by 21 
n (AaO: 23 
A08Ac Set of oll inteyes in S divsible by l0s 
n(A0BO) : 4 

i)alA0ßac)rlAAR)-nAßac) 
: 33 - 4 - 29 

2 Marks 

- S00.- 27| = 229 

2 MoyHs 

i) a(AORuc) n (A) +n(B)+n()- n(AOß)- n(Ba) 
- n(An) ta(A0Bac) 

- l66 + l00 + 7| -33 - (4 -23 t4 e 27| 

2 noyhs 



2 ) lo ocooo ol oololio ololooo|olillo lbouloi ola ollol Illou 
O0000oo 000o0000ololloolu louoolWlo louo lloioa 

Oolo|lo oolo Ilo000000o |l|10 ololoco| lo|o01)looo lolol 
Ojolooo olooool||l oO00000o|0ulollo ||o|3)|1ilonooulol 

looo\ol 
loluo|| 
Mollol 

ltuooloIol0olo||||o| 
loloo wolo)Dmo) 

|WOD ollo|o1o01|ooolo) llllo oloe bololo 

is binan and astociative 
O00000o is idertity 
eUcay elemer t is its own inwerse 

a Subgroup of e 
e is a qroup code: 

NE T00o0000, oolollo, o| ol ouo, ol|Mlo loua Jol lo Jool|, 

we fist see that both 

DOD0tu0oliaoolouo olluo 

F) Tuio qepkf G: (v, E) and G': (u', E) G isomerta 
if thee erists one-one (onespun derce Fyv 
Mct that if v,vz tV ond v' u'EU' wit 
fo): v ond flu) : v', then nunber of edqes 
between V and Ve is Some as thore betuern ' 
ond ve' The functian f is isomo yphism be toem 
G and G'. 2 Marks 

ond Gz koe 

Came number alvekbe "P 

edges (a). 

| mor k 

Gi and G2 ae isomoyic 

an d Sane nuebor of 

In Gi ond Gt, all vertices are of deqte ? 
(on sider the cor spondence 

fo oolo 

|oto|ooo 
oolo lto 

6 Ma, r 



fhot domgin of g and codomcain of f ar Same, ta 
a fune tien hx2 is compafitior of f ard q 

IMark 
q foh (x): 

9 

q (f(Aa) 

(45- 19484n-8) 
4(3434'-2143' 24x-e) +| 

gfog (a) g(PlGa)) 
g(lay) 

8) pi I lay fout hall 

) pi : P(H)=1, p P(T)-I 

Requicd 
PP 

,q T (an stu dy 2 Marty 

p': Po bleck boll; fron ura A) 

p2' Pl2 blark balls from 

2 

pbability 

2 Marks 

Urn 

2 Mavks 

3 Marks 

| Mark 

| Mar k 

Mark 

12 

2 Marts 



ipA (pAg) VgAlpA)- ( Distibutivity) 
opAmp) ^4]v Cga (qAp- (Asseciatiunty ond 

F) 

Comnutotiuty) 
= (p Aq)v (GAq)ap) . (Tdenpoternt and assoiafivity) 

- (Tderpstet) 
-- (lomat.fiit) 
-- (1dempotet) 

E)|A EJlerion poth wkick is a cirruit is called as a 

Eulerian circurt | Mak 

A cir cuit in a geph G whick contains all verfies ekacfly 
once is Hamiltonian Circuit: 

Given qrapk has a Eulerian Cirait 

a-b-d-a -e-d- c-b-e-f-a 

Given qroph has Hani tonion Ciruit 
f-a-b-(-d-e-f 

|40 

2S 

45 

-: So don't wotch 
n(UHuB)') : 56 

-r(FuHu )- 45o 

any of the 

|Mark 

games, 

2 Marks 

n(t) 25, nH)= |4S, 
n()': |1S, n(FOH)70, 
a(HOB)= 50,n(FaR): 4s 

2 Marks 

..n (F0HAR): n()ta(H) +nl(0)-n(FOH)-a (H08) 
n(Fa)+n(FUHP) 20 2 Marks 

No'ot people woteh intt l aane 3 14o +45 t4o 
Ma, k 
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