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1. (a) CafRS 2@ TR0 QB S BIfRGT f& f3 2 1

What are the four components of a
linear programming problem?

(b) T & SRGF 1

M @ AT AENT APTR ACLTET ST
AT, (B TS 9Ol (e SR A4
sedres 2793 |
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(c)

(@)

(e)

26P/312

(2)

State True or False :

If an LPP has an optimal solution, then
at least one basic feasible solution must
be optimal.

n% PR wEREE WF mb Mo wERER
GERF 2@q9 TR @ el (01 (Nfers
ST A AT 2 1
What is the maximum number of basic
feasible solutions for an LP problem

with n numbers of decision variables
and m numbers of constriants?

[ R O o A o R 1 | 1 - 2 )
(T4 STaFe el Sfenear | 2

Write the standard form of an LPP in
matrix notation.

fRNcgs gG" EFe weR  ERe  d4@ud
S!S F0 5

Solve the following LPP using simplex
method :

ST T4 4 91 (Maximize)

7 :3x1 +2.X2
IS’ (subject to)

xl+JC2 54
X) —Xy <2
xl, x2 20

( Continued )

(3)

1)) ‘?{-"G‘i @S 4l two-phase Gfe 2R IR
o9 (IS LA STOCO] S T4 9

Solve the following LPP using two-phase
method :
SHiE W9 9 941 (Minimize)
Z =5x; +8x,
IS (subject to)

3x; +2x5 23
X, +4x, 24
X +x5 €3
Xy, x5 20

341/ Or

Big-M *&f® gt SR Ay 41
Solve by Big-M method :

ST T4 A F91 (Maximize)
Z = xl +QXQ
IS (subject to)
X, —=Sxy, <10
2x1 —x9 22
Xy, X9 20
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2. (a)

(b)

26P/312

(4)

) G ST ford 1

State True or False :

M el eI SRE T, 9@ (79
STPIR S Fed SR T A |
If the primal problem is unbounded, the

dual may have finite value of the
objective function.

“Caod (7o 27 AIfNE (2 AW 10 el ([T
oG STPGR AR SIFE ISAOR TSP

et <41 4

“The dual of the dual is the primal.”

Verify the statement for the following
LPP :

Sed1% T 67 91 (Maximize)
Z =3x) +2x,
IS (subject to)
2x; +X5 £5

X1 +JC2 <3 .
Xy, Xo >0

%<1/ Or

() GRS o@wT TR cFae Afie-tae
AR 169 9 PilReoR bt i | 1
Write the complementary slackness

property for primal-dual relation-
ship in LPP.

( Continued )

(S)

(ii) SRS T (7S ([@RT 4@ FPIH (e
R TS ? | 1
How does the shadow price relate to
the dual of an LP problem?

(ii) <51 GARE A IR AWAT 2AHE

T4 Jfeicst & g 2 2
What do you mean by standard
primal form of an LPP?

(c) o (RS AT SO (7S TS o : 6
Find the dual of the following LPP :
s W (3 91 (Minimize)
Z =x; —3x5 —2X3
IS (subject to)

3x1 —Xq +2x3 <7
T 2x —4x, 212
—4x; +3x, +8x3 =10

Xy, Xo =0

e x, 57 cFae SHRE 7= |
and x5 is unrestricted in sign.

3. (@) mbl TS WF n bl TWIEFS AT TP
«oT® 4l 5% HF TS 567 ]y S|y FAM1 1
Write the number of constraints and
number of variables in a transportation
problem with m sources and n
destinations.
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(6)

(b) #IRTZ IR 92 OIfAFR A loop I ATH

(¢

26P/312

SSECCHET |

Define loop in a transportation table.

LY

ffgey 4 mfe IR IR o cfkeen
SN 2R (e STery S [T 41
Use least cost method (LCM) to find

initial basic feasible solution to the
following transportation problem :

Dy | Dy | D3 | Dg | Supply
S 19 30 50 10 7
S5 70 | 30 | 40 | 60 9
S5 490 | 8 | 70 | 20 18
Demand| S 8 7 14
41/ Or

{92 TPTR AR (e SBRy STiE

ff@ @ SeE AEHRER !
SICTA 1 | -

Discuss the Vogel’'s approximation
method (VAM) to find initial basic
feasible solution of a transportation
problem.

( Continued )

(@)

4. (a)

(b)

()
26P/312

(7))

SEq A0 TPUICEl SR 9 € [WR

HGEER HeATeT S ey 1 6+1=7

Solve the following assignment problem
and find all the optimal assignments :

s E e DR
I 9 8 7 G
B 7 5 6 8
m | 8 7 6 3 5
v | 8 5 4 oIS
v [ 6 7 6 8 5

@) ST fop

State True or False :

T e R @ e e Ky A
saddle point JICH CAE IF |

In a two-person zero-sum game, a
saddle point always exists.

Tred-o/ e NS e s/ Wb @
A | 9 ©g 16 e oF T OF

e 2 1+1=2

Explain the ‘best strategy’ on the basis
of minimax principle. What is a game in
game theory?

AG s TS T w5y IRex | 1 T
TUCS I8 I (B A @ A T 2 T e
T TGN @S R T O@ AT TS FE
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(8)

3 571 TR TM 9B Yo WF BT R oA,
O® A@ 1 %9 @2 E0R T4 fdy

11 4

A tosses two coins at a time. He receives
T 2 and T 3 for two heads and two tails
respectively and he losses T 1 for one

head and one tail. Find the value of the
_same.

(dj— =13 “[&f® IK2[ IR TR FGR T [Afq

S 8

Use the graphical method for solving the
following game :

Player B
Player A
B, Bj By
A 2WRE 24i0e 31N Hh 0
A, 46z508 o124 16
241/ Or
O (I IO GIRT d@Faeta «Afeda
R I 97

Solve the following game problem by
convertmg it into an LPP :

B, B,
A E
Ay} 72

26P/312 ( Continued )

1. (a)

(b)

(c)

2. (a)
26P/312

(9)

Paper : MTHCS5C2

( Mathematical Methods )

Full Marks : 60
Time : 2 hours

e} 1 ST ford 1
State True or False :

M £(o) T 9Ol (-7, 7)) © JW W, TR FREI
STRPIRTS (F9e1 DIz % A |

If a function f(x) is even in (-m, @), its
Fourier series expansion contains only
cosine terms.

(@ a+2m), ac Rt WGETS f(x) FoE FRCEH
A iRt fied | 2
Define Fourier series of a function f(x)

in the interval (@, a+2mn), ae R*.

[0, ] SEARS f(x) =71 —x Fou9 SE-ARE
3’513 it Sferea | 4

Find the half-range cosine series of the
function f(x) = n — x in the interval [0, 7].

(i) L{1} &% (i) L{e~ %} 3 T fori 1 1+1=2

Write the values of () L{l} and
(i) L{e™™}.
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(24 )

( 10 )
g O
(b) I LIPW) = fl9 S L{G(H) = gls) o0 MRS
T F A T fefy <51
L{c,F(t) + e, Glt)h= ¢ f(s) + c2 ga(s) 3 Find :
If L{F@)} = f(s) and L{G(t)} = g(s), then I { J“e—r o dt}
prove that 0
— —  L{gF( +cGt)} = f (s)+cogls)
(c) W e 1 : 3 8- (@) S fera:
Find : Write the value of
L{Ieat sin at} _‘ L—l{ S }
s? +a2
(d) I L{F@} = f(s), (503 &1 F9T @&
LFat) = 7(2) (b) e e T el 3 (R T h) - 3
a: e 3 Find the following (any one) :
If L{F@)} = f(9), theln prsove that 2 th{ S
L{F(at)} = —f[—] s=—oig
a a
< t 1 : (i) L {___E___}
{8} L2 ; =sz2,C\?CGC"Ti€3TGI {8“3)2+32
L{_L}zi : (c) TS Tt 2 7 T S : 4
tn| s 4 _ Apply convolution theorem to evaluate
If L{Q\[—f}= 31;2, then show that It {_____1_____
RS (5—-2)(s +2)2
L{L} S
i s
26P/312 ( Turn Over )
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4. (@)

(b)

(c)

(d)

26P/312

(12 )

G241/ Or
T Tferea -
Evaluate :
e
(s+1)?(s? +4)
FREA 3751%T SR e R o | 1
Wri— the Fourier cosine integral

FRET TR 3 PRty v R
L 2
Write the Dirichlet’s conditions for
Fourier transformation.

TR Feee Fels of e MerRed wman
ESIN 4
State and prove the shifting property of
Fourier transformation.

&_T/ Or
TGCTO A SRR IO |

State and prove the modulation
theorem.

f)=xe*,0<x<cq FREW TR -
Tfered] | 6

Find the Fourier transformation of
f(X)=xe*,0< x<Seo.

( Continued )

(13 )

9341/ Or

f(x):{(lj’ii’;dwfﬁmaiﬁm%%em;

Find the Fourier transformation of

1,0<x<l1

f(x)={0’ x>1

(e) f(x)=§—_; I FREE oz To1e] Sfersar 5

= = v
r it T sin pxdx =tan} [2) - tan”l(g)
0 X a b

fef a1 6

—-ax
Find Fourier sine-transform f(x) & 37
x

and deduce that

E e_ax; e sin pxdx = tan ! (f)—tan'l[g]
{1/ Or °
Fp=e 'Pl¥3 3Rom Refle o187 f(0)

Sfereqr |

Find the inverse Fourier transform f(x)
of F(p)=eIPlY,
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( 14 ) - (15 )

558 13) L{B_y}a T o0 | i Paper : MTHCSC3
ot
3y ( Financial Mathematics )
Write the value of L{E}
\ Full Marks : 60
(b) Y=Y (x t), 0B AT Time : 2 hours
{g} Pyl p)-Y(x 0 ]
1. Define th 1 ion. 2
e 3 (a) efine the concept of inflation
If Y =Y (x t), then prove that (b) Compare compound interest apd simple
S interest in the growth of wealth over
L{_é?}= py(x, p)-Y(x 0) - time, in an investment. 3
where L{Y(x, 1)} =y(x D). : (c) Explain the concept of risk aversion
principle. 3
(c) e e AR SR FHE F9 (R e P
@ot) : 7 : ;
Explain comparison principle with a
Solve using Laplace transform (any hypothetical example.
one) :
d) Suppose the cash flow stream
d*y , . d dy _ |
(i) _y+2 dy 3y =sint; y=E—— ) (x0> X1, X3, ..., X,) has xg <0 and x; 20
for all k=1, 2, .., n, with at least one
TG (when) t=0 term is strictly positive. Then prove that
2y Y there is a unique positive root to the
(ii) +9!J cos 2t; y(0) =1, y(g] 1 equation

X, Ch e rEheElifary x2C2 +xC+xg =0

] d
26P/312 (Contryed) 26P/312 ( Turn Over )



(@)
(b)

(c)

(d)

26P/312

(16 ) -

n
Furthermore, if ) x; >0 (i.e., the total
k=0
amount returned exceeds the initial
investment), then the corresponding

internal rate of return, I=[é)—1 is

nositive. 2+2=4

Or

Explain net present value for
investment with hypothetical example.

UNIT—II
Define bonds and their types.

Consider a 7% bond with 3 years to
maturity. Assume that the bond is
selling at 8% yield. Find Macaulay
duration.

Or

Explain Macaulay duration.
Explain how to determine spot rate.
Or

Explain forward rate.

Show that the running present values
satisfy the recursion

PV (k) = x;. +dyy 1 PV(K +1)

(e)

(17 )

where dy; ., = is the discount
L+ frrs1

factor for the short rate at k.
Or

Prove that the value of a floating rate
bond is equal to par value (face value) at
any reset point.

Consider the four bonds having annual
payments as shown in the table. They
are traded to produce a 15% yield :

( Continued )

Sndofyetra niti ' [osna s |iBoraica| BamdD
payments
Year 1 100 50 0 0+1000
Year 2 100 - 50 0 0
Year 3 100+1000( 50+1000 | 0+1000 0

26P/312

Suppose you owe T 2,000 at the end of
2 years. Concern about interest rate
risk suggests that a portfolio consisting
of the bonds and the obligation should
be immunized. If V,, Vg, V, and V}, are
the total values of bonds purchased of
types A, B, C and D, respectively, what
are the necessary constraints to
implement the immunization?
Or

Find the convexity of a non-zero bond
maturing at time T under continuous
compounding,

( Turn Over )
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(@)
(b)

(c)

(d)

(a)
(b)

(c)
(d

(18 )

UNIT—III

Explain short sales with example.

Define portfolio return with an example.
Or

Define random return with an example.

—Suppose that there are two assets with

= =12, 7, =15; 6, =20, 6, =18 and
1o =1. A portfolio is formed with
weights w; =25 and w, = 75. Calculate
mean and variance of the portfolio.

Explain feasible set for assets.
Or
Explain Markowitz model.

UNIT—IV

Explain risk-free assets.

Give a comparison in between one-fund
theorem and two-fund theorem.

Explain security market line.

Let a mutual fund invests 10% of its
funds at the risk-free rate of 7% and the
remaining 90% in a widely diversified
portfolio that closely approximates the

( Continued )

3
3

(e)

( 19 )

market portfolio, which has an expected
rate of return equal to 15%. One share
of the mutual fund represents ¥ 100 of
assets in the fund. Using CAPM for
price, find how much such a share
should cost.

Or
Explain betas for stocks and portfolios.

If the market portfolio M is efficient,
then show that the expected return 7; of
any asset i satisfies
ni=Tr=Bi(rp —7y)

G' ]
where f; = —t;i

Oy -

Or

The ABC mutual fund has the 10-year
record of rates of return shown in the
column in the table :

ABC Fund Performance

26P/312

T Rate of return percentages
ABC S&P T-bills
1 14 12 7
2 10 7 75
3 19 20 77
4 -8 -2 75
5 23 12 85
( Turn Over )




( 20)

o Rate of return percentages
ABC S&P T-bills
6 28 23 8
7 20 17 73
8 14 20 i
9 -9 -5 75
10 19 16 8
Average 13 12 76
St=———d deviation 124 94 5
Geoinetric mean 123 116 76
Cov (ABC, Sé&P) 0107 E
Beta 120375 1
Jensen 000104 0
Sharpe 043577 046669

Evaluate the fund’s performance in
terms of CAPM.

Paper : MTHCSC4
( Computer Programming )
Full Marks : 45

Time : 2 hours

L. (a) &d CPRCH! & *& 7=, forsi

26P/312

Write whichi one of the following is not a
keyword :

(i) case (i) if
(i) go (iv) short

( Continued )

(b)

(
(@)

(e

(9)

(h)

26P/312

(21)

foaresaeT dem w1l & 273 /fa|, fors |

Write what must be the first character
in an identifier.

S QI SCHI’Y A A |

Define storage class ‘auto’.

19%7 3 I f&7211 |
Write the value of 19%7.

k* =23 ger oA ford | : |
Write the equivalent expression of
k*=2.

x =+va? +b? tan[é)ﬂogwy $ CZf
a
g Tt ot

Write x =+Va? + b? tan[-‘?)ﬂogmy in C
a

equivalent form.

STHT FOR Oee C© BIfRel (qfee SR
PR 131 |

Write four basic data types in C with
storage capacity.

x=(%i)+(i++)*2, T® i=5 HF j=26F T
fadfa 411

Compute x=(j%i)+(i++)*2, where i=5 and
j=26.
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(i)

(b)

(c)

(d)

(e)

26P/312

(22 )

e 5, for=n | Femiafda fofor caffiss forar o
Write what is algorithm. Write three
characteristics of algorithm.

41/ Or

\
9Bl RYR BIARS Ff FRA F00 w5
<41 |

Draw the flowchart to find the factorial
of a number.

ARG FATHRR (P! R FiZe o[l
AW

Library functions are called from which
header file?

scanf(“%d”, & (x+y)); ofecore YEIZEI
Sferer |

Find the error in the statement
scanf(“%d”, & (xty));.

‘do ... while’ RS SF while ... do’

FRIgET =12 forq |

Write the difference befween ‘do
while’ loop and ‘while ... do’ loop.

‘for’ Sf&CO! 51471 41 |
Explain ‘for’ statement.

sl e e T ROR SEEm <
C 2’ea feran |

Write a C program to print the roots of a
quadratic equation.

( Continued )

4

(b)

(c)

26P/312

(23 )

¥4/ Or

Write a C program to find the series
3 S

> S
NI PRTO 7l ifermS:
S 51

9T IR AR AT for |

Write the general form of array
declaration.

‘int a[1.972];’ $eco! o1 Sfepea |

Find out the error in ‘int a[1.972];".

CS 39 Gosa vige foys | 2061 kI
9 -TMAF GC3 AoR I GO1 C 2’ea fordn o
S ST BT |

Define one-dimensional array in C.
Write a C program for reading a
one-dimensional array of 20 numbers
and calculate the average.

%241/ Or

9o Y FRAGE =W @ 9=, oEE fdd
FRAC @1 C 2w fopey |

Write a C program to determine whether
a number is Fibonacci or not.

( Turn Over )



( 24 )

(d) %ol (5394 R @rwel S $RACA @B1 C 2’ee

(b)

()

(d)

26P—3000/312

ferar 1

Write a C program to compute the dot
product of two vectors.

241/ Or

o1 5 x5 CGH @1e1 IRIC 961 C 2’ea s |

Write a C program to add two 5x5
matrix.

T T AT FOCOT &7 |

Write the general form of function
name.

COMGTRT SII<P I Hei<p e o1 =N {71 |
Write two differences between global
and local variables.

5T e 1 S A1 (I e o o

Write two rules for calling a function.

o AR IR OHIfES foRBr sefiam s
I @1 C &’eam fore |

Write a C program to compute maximum
of three integers using function.

24 / Or

TR IR IR GO ORGP BRI S
A 9o C 2’ca fer

Write a C program to calculate factorial
of an integer using recursion.

* A& ok
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