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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 3rd Semester Examination, 2021

SEC1-P1-MATHEMATICS

Time Allotted: 2 Hours Full Marks: 60

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

The question paper contains SEC1A and SEC1B. Candidates are
required to answer any one from the rwo SEC1 and
they should mention it clearly on the Answer Book.

SEC1A
C++

GROUP-A / es-=

I. Answer any four questions: 3x4 =12
- 5116 e Ted mies

(a) Write difference between Function overloading and Function template.
Function overloading @38 Function template-<@3 &) Sl Srard 41

(b) Explain the different type of file mode.
File mode-93 fRfen <39 (type) @t < =11

(¢) How do I/O Facilities in C++ differ from that in C?
C++ @ [/O-93 @ Jaai-AReiesfer wicg Grafers [Feim C-«a3 s Siml F101 ¢

(d) A friend function cannot be used to overload the assignment operator ‘=". Explain
why?
1P e @Al friend function-GF assignment operator ‘="-93 overload 2GR
I A A

(e) Differentiate between do-while and while loop on the basis of Syntax.

Syntax-€3 &7 ff€ I do-while ¥ while loop &R ALl Trae T4

(f) Explain the use of inline function with the help of a suitable function.
T7R& function-93 AR inline function-€F AN TEe 41
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8. (a)

3104

GROUP-B / fqeia-2

Answer any four questions from the following 6x4 =24

Feferiee - o176 et Tea wie

Suppose ‘list’ is an array of six components to type int. What is sorted in list after
the following C++ statements executes?

$2 ‘list” @6 = T (six components) int types array. [WHBR® C++ RI=elfB
execute-9d 7 FENF0 (148

list [0] = 5;
for(i=1;1<6;it+)
{
list [i] =i*1+35;
if(i>2)
list [1] = 2 *list[i] —list[i—1];
b

Write a C++ Program to check whether a given integer is Prime or not.

@36 C++ Program (14 3l &6 ewe 54yt (s 23 el ot 90wt 511

Write a C++ Program that count the number of even and odd elements in an array.

@6 C++ Program (74 Al @6 &AW array-(0 FOSCEN I TR @R S IR SR
©f S P

Describe the syntax of multiple inheritance. When do we use such an inheritance?

Multiple inheritance @3 syntaxTs 125l F91 T SN Q27 inheritance (& IR
A0S I 9

Write a program in C++ to find the area of a triangle when the lengths of the three
sides are given.

@36 C++ Program ¥ T &< fqgred craws iy 3@ @i fagrss foa it area
) ewe |

Write a flowchart to display the Fibonacci Sequence upto a given number of
terms.

(FICN Fibonacci Sequence-4< fAfWe TS M &FI4 flowchart(b Srad 341

GROUP-C / eia-4t

Answer any fwo questions from the following 12x2 =24
Fwferiee @-Fitl 76 etis Tea wie
Explain Sorting. Write a program in C++ to sort n integer using bubble’s sorting 2+5

technique.

Sorting @ & @R 9 Bubble’s sorting technique (& IR I &WS 7 IR
PRI sort FAF C++ program(b @21



UG/CBCS/B.Sc./Programme/3rd Sem./Mathematics/y MATHPSEC1/2021

(b)

9. (a)

(b)

10.(a)

(b)

11.(a)

(b)
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Explain with an example, how you would create space for an array of object using
pointers.

(1T object array-C® pointer IR R N9 space eIz ?ﬁ‘ FAE TRIZNHE G
<41

What are the advantages of object oriented programming over procedural oriented
programming.

Procedural oriented programming-99 ©”R object oriented programming-g%

et f ol S )

Write any four differences between Constructor and Destructor function with
respect to object oriented programming.

Object oriented programming @< ACACF constructor R destructor function-4d
K BRI 2L @4

Write a program to demonstrate single level inheritance.

@36 program (514 A single level inheritance-(& @W*e A1

Write a program of passing and returning array as an argument to function.

Passing €% returning array-93 a3 program (5141

Differentiate between compile time polymorphism and run-time polymorphism.

Compile time polymorphism @ run-time polymorphism-a3 W #efFyefer @)

Define a class named ‘Bank Account’ to represent following members:
‘Bank Account’ It @F(0 class T 34 Al fWEETR® member @1 b wae
Data members:

— Account of Depositor

— Account type

— Balance Amount

Member functions:

— Intialize members

— Deposit Amount

—  Withdrawal Amount

— Display Balance

Write a C++ program to test the Bank Account class for 10 customers.

@B C++ program 1% Al 10 & (&Sl (customer)-@3 Bank Account class (& #=1=
PN
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SEC1B
LOGIC AND SETS
GROUP-A / eis-=

1. Answer any four questions from the following: 3x4=12
T @-ieal 5o @eie Ted mies
(a) If 4, B, C are three non-empty sets, prove that 3

AN(B-C)=(ANB)—(ANC).

T 4, B, C oG =+ (316 21 0 &l <1
AN(B-C)=(ANB)—(ANC)

(b) (i) Write down the power set of the set 4 = {@, {¢}} . 1%+1 %:3
A ={p, {¢}} GG power GO SLad 41
(i) If A={a, b, c} and B = {+, %} then find AXB.
M A={a, b, c} 9R B={+ % WOR AxB Ffaza

(c) Let p be a relation on the set of integers Z defined by 3
p={(a,b)e ZXL/|a-b|<3}.
Check whether p is reflexive, symmetric or transitive relation.

4R 9[4S IAF G Z @3 p QB0 7¥F @A p={(a.b)e Z X Z [ |a—b|<3}.
IR p T reflexive, symmetric Al transitive 203 bl AKH 41

(d) Test the logical validity of the argument: 3
Every differential function is continuous and g is continuous.
Therefore, g is differentiable.

CRIGIRS argumenﬂ%?f Ofes (et TR F42

“Every differentiable function is continuous and g is continuous.
O2( g is differentiable.”

(e) Let P be the statement “Ravi is rich” and let Q be the statement “Ravi is happy”. 1+1+1
Write the following statement in symbolic forms:

(1) Ravi is poor but happy.

(i) Ravi is rich or unhappy.

(ii1) Ravi is neither rich nor unhappy.
g1 13f® P= “Ravi is rich” @&§

e O = “Ravi is happy”.
feafeiie Ryfowf Aiktefown Trae s
(1) Ravi is poor but happy.

(i) Ravi is rich or unhappy.
(iii) Ravi is neither rich nor unhappy.
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©)

4. (a)

(b)

5. (a)

(b)

3104

Let R and S be the following relations on 4 = {1, 2, 3, 4} :

R=1(1,1),(1,2),(2,3),3, D, 3, 3)j,
§=1(1,2),(1,3), (2, 1, 3, 4}
Find (i) Ro S (ii) So S

A =112 3,4} GG €7 R aR S 16 759, @A
R={(1,1),(1,2),(2,3),3,1),(3,3)},
S=1{(1,2),(1,3),(2,1),3,4)}

(i) Ro S (i) SoS =z

GROUP-B / fTeia-2

Answer any four of the following

Feferiee -l o176 et Ted wie

Determine the nature of relation R on Z defined by “xRy if and only if x* — y?is
divisible by 5”. Find equivalence classes.

7 G4 €917 R W7 efe e 79 @ xRy M @R @FFemig 7 12 — )2, 5
77l ooy | @=els equivalence class @fe a2

Write the converse, inverse and contra positive of the conditional statement if
2+ 2 =4 then I am not the P.M. of India.

frsfefie =sige [gfe (conditional statement)®% converse, inverse @3 contra
positive &Y ¢

If 2+ 2 =4 then I am not the P.M. of India.

Find the number of integers between 1 and 260 that are divisible by 2, 3 and 7.
2,3 @R 7 7R Ko 1 (0F 260 FRA T0] 512 SRASF 54T (number) F© 2

Prove that if f: X — Y and g:Y — Z are bijective maps then go f: X — Zis
bijective.

IM f X Y @R g: Y — Z9006 bijective bael 27 Sz &™id T go [ X — Z
foaellbe bijective 21

Verify by truth table
p=>@AnN=@->9ap—r).

Truth table-93 MR AGIL T3
p=>@Ar)=(p—=>g9A(p—r)

Prove that
~Vxpx)=dx~p(x).

AP ~Vx p(x)=dx~ p(x)

1 1
11411
6x4 = 24
6
2+2+2
4
2
3
3
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6. (a)

(b)

7. (a)

(b)

8. (a)

3104

Find the number of subsets of § ={l, 2, 3, ---, 10} such that the product of the
elements in each subset is even.

S={1,23 -, 10} GG TG WA 9l 79 @ &fsfb Toes Somica
efzee] Il AT (even) |

Give an example of a relation that is

(1) Reflexive and transitive, but not symmetric.

(i) Transitive but not reflexive nor symmetric.
G0 FC HH-GF TUIE We I FHHD

(i) Reflexive @ transitive 23, 8 symmetric 2

(i) Transitive 2 % reflexive Il symmetric FICHIGIZ 2 A1

Prove or disprove the validity of the following argument:
Some dogs are animals.
Some cats are animals.

Therefore, some dogs are cats.
fesferie Sfesef (3 (valid) el #[t 2

Some dogs are animals.
Some cats are animals.

Therefore, some dogs are cats.

Translate the following into symbols using quantifiers, variables and predicate
symbols:

(1) All birds can fly.
(i) Not all birds can fly.
(i) There is a student who likes Mathematics but not History.

Quantifiers, variables and predicate % @il fHa Sferafe bz aml e w43
(1) All birds can fly.

(i) Not all birds can fly.

(i) There is a student who likes Mathematics but not History.

GROUP-C / eial-4t

Answer any fwo from the following
frferfire CI-Gitet 715 ool T wie
Prove that the following argument is valid:
p
P—4q
q
el 37 femleriae It e (valid):
p
pP—4q
q

+1

=
=

12x2 =24
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(b) Symbolize using predicates and quantifiers:
(i) Somebody likes everybody.
(i) Everybody is liked by somebody.
(i) Nobody likes anyone who loves himself.
Predicate €38 quantifier-93 AR fWaliiie gfeelm a8 (Symbolize) 9 wies
(i) Somebody likes everybody.
(i) Everybody is liked by somebody.
(i) Nobody likes anyone who loves himself.
(c) Find the negation of the quantified predicate:
dx3dy Vzp(x, y,z2).
Quantified predicate @3 negation-f ey ¢
dx3dy Vzp(x,y,z)

9. (a) Determine whether the following argument is logically correct:
fafefis Sfewf 7T 2 @ifewel Trad 4

If I work hard and I have talent, then I will get a good job. If T get a good job, then
I will be happy. Hence, if I will not be happy, then I did not work hard or I did not
have talent.

(b) Let S be the set of all positive divisors of 120. Define a relation < on Sby x < y
iff x is a divisor of y for x, y € §. Prove that (S, <) is a poset.

47 S G 120 FRAF 7 &FF GSF O (divisor) | 47 <, @ § (B €
TR @A

x <y M OR GG I x, y-9F ST @A-GIAl x, ye S| &N F9 (S, <) @30
poset.

(c) Prove thatif (ANC)U(BNC)=¢ then ANB=¢.
eI FIM (AN C)U(BNC)=¢ ORET ANB =¢

10.(a) For the finite sets 4 and B, prove that
n(AuB)=n(A)+n(B)—-n(4ANB).
I 4 @ B 70 30 (76 27 ©[ (e @
n(AuB)=n(A)+n(B)—-n(ANB)

(b) Prove that [(pA ~ q) = r] = [p — (g Vv r)] is tautology.

@Sl 48
[(pA~q) > 1] = [p — (g Vv r)] 2 tautology.

(c) A farmer buys 3 cows, 8 pigs and 12 chickens from a man who has 9 cows, 25
pigs and 100 chickens. How many choices does the farmer have?
aere 3¢ 310 oE, 8T w57 ¢ 1206 il us Iieq i @1 e @i whebe 9
o, 251 *F9 ¢ 100/ 3 =tz Oz FoeiE@ FIFH 5 I 2
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11.(a) Let A=R-— {%} and B = IR{—{—%} and f : B — A be a function defined by

foy=272

x+1
Does /! exist? Justify your answer.

,VxeB.

ImA=R- {%} @R B=R- {—%} QR f:B — A a0 SCAFS @A

foy=272

x+1

ol £ AP 2 Toe Ie mie)

,Vxe B

(b) If 4, B, C be the subsets of a universal set S, prove that
[ANBUON[A VB NC)]=¢
W universal GG § -93 fo= SAGT 4, B, C (A OIZE MAS @
[ANBUON[A VB NC)]=¢

(c) Give an example to show that
fAnB)# f(A) N f(B)
where f: X — Y be amap and 4, B are nonempty subset of X.
A f X Y a3 bad = @R 4, B; X GG M) ST 23, Sigeet Sniggd e

me @
JAnB)# f(A) N f(B)
(d) Show that p ={(a,b)e Z X Z | 3a+4b = Tn, for some ne Z } is an equivalence
relation.
o 9

p={(a,b)e Zx Z| 3a+4b="Tn, @FaF0B neZ } 7H0 equivalence.

3104 8



