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UNIVERSITY OF NORTH BENGAL
B.Sc. Programme 6th Semester Examination, 2021

SEC4 (P2)-MATHEMATICS
Full Marks: 60
ASSIGNMENT

The figures in the margin indicate full marks.
All symbols are of usual significance.

The question paper contains SEC4A and SEC4B. Candidates are
required to answer any one from the two Courses and
they should mention it clearly on the Answer Book.

SEC4A
Graph Theory

GROUP-A | Teis-=

Answer all questions 2x5 =10

Fafeiie emafes Ted wie

1. (a) Canasimple graph with 7 vertices be isomorphic to its complement?

7 b MM¥R™ g 3@ 4l (simple graph) & f9te@ %7 (complement)-@3 #f2w
isomorphic < ¢

(b) Explain why there does not exists a tree having degree sequence 1, 1, 1, 1, 4, 4.
A2 1, 1, 1, 1, 4, 4 T8 @ (degree sequence) TS (@I tree-«3 SIREY (72|

(¢) Let G be a simple graph of order n such that deg(u) > (n—1)/2 for every vertex u
of G. Prove that G is connected.
@ G @I n S & &AlF (simple graph) @G deg(u) > (n-1)/2, &@fsf u
A & | (rdlle @ G @36 WIS allF (connected graph) |

(d) Show that a graph with 5 vertices and with no loops or parallel edges which has at
least 8 edges is Hamiltonian.
e @ @I &, 7 56 MR qzr F99ice 86 g (Frears Arg A 7 (loop) 12)
Hamiltonian 3¢S

(e) Draw the graph G represented by the given adjacency matrix,
@0 &I O 9 @I @we adjacency G 2=

1 20

A; =

O N B O

01
10
11

N N
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GROUP-B / faets-2

Answer all questions 12x3 = 36
Fferiee emele Tea nie
2. (a) Prove that a simple graph G with n vertices and m components cannot have more 4

than 4 (n—m)(n—m+1) edges.
A8 @ n RS AR @R m YT TARHTS (components) FI JeT &Nt AL
AT 4 (n—m)(n—m-+1) -49 @R Zre A=

(b) Apply Dijkstra’s Algorithm to determine a shortest path from a to f in the 6
following graph:

Dijkstra’s algorithm-43 J2 e e Soife MR a 23ce f [z st
TR 9 wAced 7B (shortest path) e w4

<

v

(c) Prove that a bipartite graph Kpq Of order n>3 is Hamiltonian if and only 2
if p=aq.
(e @ n >3 OCiEd @2 bipartite @1F K . Hamiltonian 24 7 @k vy 7w
p=q A
3. (a) Show that / & %1 4

() Kpynisatreeifandonlyif m=1orn=1.
Knn @B treeq & m=1%9qIn=1
(i) K, isatreeifandonlyif n=1or 2.
K, a3 tree 2@ < n = 19=[In =2

(b) Let T, be atree of order n and size 10 and T, be another tree of order 4n — 1. Find 4
the size of T,.
¥ T, @3 tree T WOE n @R AP (size) 10 @R T, 97 @F tree T TC[
4n — 1| SIZE T, tree-a3 SIFHE (size) el a1

(c) Ifasimple regular graph has n vertices and 24 edges, find all possible values of n. 3
Tt 95 e regular AR n FAF MW @3k 24 g AF O@ n-93 TRy Tl
a2

(d) Prove that the size of K,, is a multiple of n if n is odd. 1

eiel 1 T n 9o Reete WA 276 K, -a3 S (size) n-a3 Sl 21
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4. (a)

(b)

(©)

(d)

5. (@)

6076

Give an example of a graph that has neither a Hamiltonian cycle nor a Euler
circuit.

a3 @36 aliterd Twizge wie [F W& Hamiltonian 5& (cycle) @R Euler a9t
(circuit) FIFoI2 AP 1

The adjacency matrix Ag and the incidence matrix Iy of two graphs G and H
respectively each with 5 vertices are shown below:

5% MW g& 7fo 7)< & G @R H-@3 TG adjacency (FEH Ag @<k incidence
I 1y e eves

01100 1100
10010 1010
Ab=l1 000 1|, I,=(0110
01000 0001
0010 0] 000 1

Check whether G and H are isomorphic or not.

©izCe1 G ¥k H isomorphic 23 6= A612 5411

Let G be a self-complementary graph of order n. Show that either
n=0(mod 4) or n=1(mod 4).

@ G @3 n W@ self-complementary &lF1 @8 @ n=0(mod 4) W2l
n=1(mod 4) R

Let G be a graph of order n(>6). Show that either G or G contains a cycle of
length 3.

43 G @I N (= 6) SICIEE &l | (A8 (@ G s S1[ G-@3 Wy 3 e 5 (cycle)
PR

GROUP-C / f[Teia-at

Answer all questions

fafeive emafes Ted wie

Check that the following graph is Eulerian or not. If yes then find an Eulerian
circuit in it.

fawfeie aiw® Eulerian 2@ a1 @512 591 I T gf @ o 3qce o
Eulerian 5& (cycle) 4% &3 341

7x2=14

Turn Over
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(b) Prove that the complement of a disconnected graph is connected. 2
w8 @ @ o [fve &t (disconnected graph)-<@3 % (complement) @<fo
RIS (connected) &TF (S|

6. (a) Does there exists a graph with 20 edges if each vertex is of degree 3? Justify your 2

answer.
i st Mgz fO& 3 27 wizre 2016 A=RME @3 @I Aitws Sy #ihedl A [ 9
PRERC I GEERIER K

(b) For the graphs G; and G, determine whether G; is isomorphic to G,. Justify your 5
answer.

e G, @3k G, aFed isomorphic 4l Toige ez ABIE 41

Geaph G,

1) Graph G,

A

I/ \\\ I
i) Graph G, Graph G,
C\ )

J \

SEC4B
Boolean Algebra and Automata Theory

GROUP-A / fqer-5

Answer all questions 2x5=10

Ffafee emefee Tea e
1. (a) Construct an FA equivalent to the regular expression « = (aa+b)*(aba)*bab .
a = (aa+b)*(aba) *bab @2 FreIRT A (regular expression)-b% e @G FA
oq o 91
(b) Show that the power-set lattice P(U) is a distributive lattice for any set U.
@ @ @3 6 U @7 & e @ U @Iea power set lattice P(U)-6 @6

distributive lattice |
(c) Write down the Block diagram of NOR-Gate.

NOR-(5153 Block diagram-Ts tae 3411
(d) Show that {a"b" |n>1} is not regular.

@die @ {a"b" | n > 1 TR (regular) 731

6076 4
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(e) Give an example of an infinite lattice L with a finite length.

fafwe rdige @« o131 lattice L-93 Swizge wie)

GROUP-B / faets-2

Answer all questions

fafeiee enefer Ten wie

2. (a) Convert NFA to its equivalent DFA:
NFA 2279 7gel) DFA-9 Fliefe s

Current State Input symbols
a b
— o a2 Qo
O 4z Qo» Qu
a2 Ors O Qo
qr — —
(b) Find the corresponding regular expression for the FA given in the following

figure:
fomferfae =fite ewe FA-93 regular expression-fo ez 33

H@%
OF=EO"

(c) Find the language generated by the following grammars:
e grammar-2f qiat ofde Sref sw@w w0

(i) S —>aSh|axb X —>bX |b
(i) S—>aAlbS|alb  A—bA[bS|b

3. (a) Let aand b be two elements in a lattice (L, <). Show that aAb=b if and only if
avb=a
¥ @3 lattice (L, <) -93 70 Soimia @R b | eNM4Fa@ asb=b<avb=al
(b) Find (i) the complements of the vertices b and c in the given lattice L.
2% lattice L-99 b @3k ¢ AMdR™a complement-f5 e 721
(i) the dual of L. f
L-a3 dual e =2 q o

6076 5
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(c) Consider a set A:={2, 3, 4, 8, 12, 36, 48} and let R:={(a,b)c AxA: a is a
divisor of b} be a relation on A. Draw the Hasse diagram and check whether
(A, R) forms a lattice or not.

@ A:={2, 3 4,8 12, 36, 48} @36 @ @R R ={(a, b)|a =T b-97 <=
©IET}, A G66d T2 72RF 1 Hasse 1fbal w&w 39 @k (A, R) @36 lattice 9107
TR 1 AR 41

(d) Which of the following Hasse diagrams represent a lattice? Justify your answer.
feEferiis @ @9 Hasse diagram-T5 lattice 203 JRICT @1

4
e . f
d e d d ¢
¢
b ¢ b b c b c b ¢
a a a a a

4. (a) Draw the circuit that represents the following Boolean function. Find also an
equivalent simpler circuit.

fsferfe Boolean Sitsmaba Ie4l (circuit)-© or& 9 @k 277 Igey 3w q@l
(simpler circuit)-T =12 Srad 346

X|ylz|f(xy,2)
1111 1
11110 0
11011 1
1/01]0 1
011 1
0/1]0 0
001 0
0/0]O0 1

(b) Verify whether the following Boolean expressions « and S are equal or not.

ffeife® Boolean A o @<k g ¥ 6= 2612 5413
a=X+y)X+z2) Xy , p=x+yz
(c) Convert the following Boolean expression from DNF to CNF:

fasf=ee Boolean 7if¥fa DNF w56 CNF-« sirefie 543

abc+ab'c+ab’c’

GROUP-C / faeial-t

Answer all questions

i emefer Ted wie

5. (a) Use Karnaugh map to find a minimal sum for the following Boolean expression:
Karnaugh map-43 21y fS=fefe Boolean 2162 minimal sum e F22
Xyz + X'yz + X'y'z + xz

6076 6
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(b) Let the union S of sets A={a;, a,, a;,--}, B={b;, b,, b,--},C={c,, ¢,, C5,--}
be ordered by:
S={A; B; C}={a,, a,, a;,---,b, b,, b;,---C}, C,, C5,---}. Show that S is not
isomorphic to N with usual order.
A={a, a,, a;,-}, B={b,,b,, b;,--},C={c,, C,, C;,--} @B F&afbx Union
@i @ (order) S={A; B; C}={a,, a,, as,---, b, b,, by,---c}, Cy, C5,--} |
A8 (@ AR @ (usual order) €3 ACPICF S GBI N @3 A isomorphic 2 i

6. (a) Consider a partially ordered set L in the following fig.
7 L @3 Sk @ 16 (partially ordered set) 3l fasfaifis gfke fde|

g@

g

(i) Show that L forms a lattice.
e @ L @G lattice 9107 I
(ii) Is L distributive?
@2 L lattice-G distributive &=l 21612 771
(b) Draw the logic circuit of the Boolean expresssion A+B'C + AB'C+ ABC'.
Boolean 3% A+ B'C + AB'C + ABC' -3 logical circuit {47 341

6076 7



