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BECE-015 : ELEMENTARY MATHEMATICAL
METHODS IN ECONOMICS

Time : 3 hours Maximum Marks : 100

Note : Attempt questions from each section as directed.

SECTION-A
Answer any two questions from this section. 2x20=40
1. (a) Maximize z=2.5x;+2x, 14+6=20

Subject to x; +2x, < 8000
3x; +2x, = 9000

Xy, %y 2 0
Solve using simplex method.

(b) Write down the dual to the above problem
as well.

2. (a) Given the input output matrix A and final
demand vector D below, solve the Leontief
system and find out the output vector X.

12+8=20
A 02 03
104 0.1

D 120
190
(b) Does the above Leontief system satisfy

Hawkins - Simon condition ? How ?
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3. How does the non-linear programming become
an extension of classical methods of
optimization ? Also explain Kuhn-Tucker

conditions in this context. 10+10=20

4. (a) Find the rank of this matrix : 8+6+6
1021
A=|0 2 4 2
0221

(b) What is the idea of redundant or
superfluous equations ? How does the
concept of rank help you determine if there
is some superfluous equation in a system ?

() How would you use the concept of rank of
a matrix to infer about degrees of freedom
in a system of equations ?

SECTION - B
Attempt any four questions from this section.
4x12=48
5. Prove that : 12
aj1 a2 a3 aj; a2 413
ap] axp ag|=(—1)jazg; az az;
az] 4azy aszz az] azy a
6. Use Crammers Rule to solve : 12

—X]—Xy—Xx3=—6.
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10.

11.

12.

Only two firms are operating in a market. They 12
have identical fixed costs=Rs. 20 and their
variable costs are nil. Their demand curves are
identical :

Q;=12-2P;+P,

Q,=12-2P,+P,

Where the subscripts 1, 2 denote firm 1 and
firm 2.

What will be the Nash equilibrium price in this
market ? What price will they charge if they
collude ?

Solve the differential equations : 6+6=12
(a) 3y’dy—tdt=0

(b) 2tdy+ydt=0

Explain the concept of equilibrium for dynamic 12
games with incomplete information.

With a suitable example, explain the game of 12
prisoner’s dilemma.

SECTION - C
Solve all the questions from this section. 2x6=12
Explain any two of the following : 3+3

(@) Vector Addition
(b) Difference Equation
(c) Cobweb Model

2
(@) Evaluate [im (1-2v7)
v—->1 (1-9)

7 -1 8 3
o Al )]

Find out C=2A +3B

3+3
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1. (a) rfeshaHieT 14+6=20

z=2.5xy+ 2x,
513[ X +2xy < 8000

3x;+2x, < 9000
X Xy Z 0

waﬁﬁmﬁwﬁﬁxmmm|
(b) U FaTa Fgd +ff ford |

2. (a) I 3Ta - Pl amegE A qen Sifom Wi @few
D fear o @ X9 Ffafea g @ foo=re
Ol &t i 99T 3cdE Tfewl X Ja il 12+8=20

L _[02 03
‘[0.4 0.1]
5_[120
Lo
(b) T IE I fAI= T orredt gifehd — |
vt & o 2 92
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Q1

1 €l foeaifa =9 87 39 "o & $ed - e widl =0

AT | 10+10=20
(a) Trafafed smege 1 ¥ 9@ wifaw 8+6+6
1o 21
Az'O 2 4 2
0221

(b) RIS A AR THIRIO FHT RO
(idea) M T 7 & HI GheUdl 4 TS I8
freifia w0 & gedan w3 @ T et goment 3
DT STAEYIF FHIFHTO IUTEq B ?

(c) A foF9 TE 8 & & GHeq &1 UG H4)
Wﬂwwaﬁwmm(degree)
A FH F o7 ?

uir - @
38 9 ¥ fod am gw i & s T 4x12=48

FHITOTG I 12

|
a1 ajp a3

az] Aazp asg
dp1 apxp anz|

a1 agp 313‘
a1 Ay ajg
#631 dzp a3z
SR 7 1 STE I Y B Y 12

Ny =Xyt =2

=(-1)

—X| =Xy —Xy= —6.
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10.

11.

12.

fret oeR o Fac 9 ®H FEkd B Ik Ui 12
(fixed) TNTA TUH T F. 20 T 3k IREAA (fixed)
T I & | 3Tk T oo TEE ©

Q,=12-2P, +P

Q2—12 2P, +

WQHﬂTP%%fWM 2 e & T B
T4 ISR A A9-God Fiud @ e 2 afg a9 wd
foerer frofa & a1 =0 FHa TR 2

frefafed staesra THrw g i 6+6=12
(a) 3y’dy—tdt=0
(b) 2tdy+ydt=0

YU g aed MidRE T 6 Tl oy d@qed 1 12
HheTAl sl HHARY |

Suged 38 gfgd ‘9t - gfaun’ (prisoner’'s 12
dilemma) ¥ & THHAET |

W -7
T UTT 9 GHT 991 o6 ST | 2x6=12

=i a1 1 g9emET 3+3
(a) Hfge I A I (addition)

(b) 3T GHHI

(c) higad fget

(a) A HL 3+3

2
lim (l—i«)
o1 (1-0)

—~ 8 3
(b) @fe A=E 91,8{6 IJ

ql 9 HL C=2A +3B
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