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University Grants
Commission
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MINISTRY OF
EDUCATION
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Malaviya Mission Teacher Training Centre

SHRI RAM COLLEGE OF COMMERCE
University of Delhi

S.no. 48 UID: SRCC/NEP/RC/25-TA/48

Certificate of Completion

This is to certify that Mr. Lakhbir Singh, Assistant Professor from Mohan Lal Dutt
Govt. College Khad (HP) has successfully completed the 3" Refresher Course
(Accounting and Taxation) on “Bridging Theory and Practice: Emerging Trends in
Accounting and Taxation" organised by the Malaviya Mission Teacher Training Centre,
Shri Ram College of Commerce (MMTTC, SRCCQ) in online mode from February 24,
2025 to March 10, 2025 under the Malaviya Mission Teacher Training Programme

(MMTTP) of the Ministry of Education, Government of India.

Bverall Giada T4 %‘%‘; _I}/iALAVIYA MISSION &S
- Gt TEAC
Dated: April 09, 2025 ii“*;g;,,—,tggsa‘i TRAINING PROG RAMME
B A = Vai ]
./'\/m")‘,\..\T ’:,\f : r\f» X <%
, k/’v";':» J\/ P \ \4 ! - \\q "
R ; G '\“\\ AN

\

Dr. Shikha Gupta

* Dr. Alok Kumar

_Prfof. Simrit Kaur

Programme Coordinator Programme Director Principal
MMTTC, SRCC MMTTC, SRCC SRCC
Grading Criteria:

A+:85 % and above |

A:70 % to 84 % | B: 60 % to 69 %

C:50 % to 59 %
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NPSAVYPISTW/2024/5093

A‘ Nuhianwali Education Society

Nuhianwali, Sirsa (Haryana) India

Certificate of Participation

This certificate is presented to

Mr. VIRENDER SINGH

Assistant Professor (Political Science )
Department of Higher Education Govt of Himachal Pradesh
Govt Degree College, Khad, Una
for successfully attendingfonév‘-i:\;)x\}e»ﬁékfresearch workshop on
“Synopsis and ‘Th'e'"Sis Writing”
from 11" November to 17" November 2024 through online mode

organized by Nuhianwali Education Society.

oy 30 )
(Dr. Kulwaht Singh Kookna) (Vakil'Godara)

Resource Person President
Nuhianwali Education Society
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Government of Himachal Pradesh

STATE COUNCIL OF EDUCATIONAL RESEACH
| HBMACPA& PRAD

SCERT COMPLEX, RABON, SOLAN - 17
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C’“ﬁl"’ Ty L S p67
Certificate No. .22230 0 ms ... Date: ;in L8 2 A4S

This Cendefjesdle s awanded T
Sh./Smt./5CGi. Mani Rani,
Asst. Prof History,
GDC Khad, District Una
for having attended the
Six efays In -Service Induction
Training Programme

for

Assisiant Professors
Orvganized at this Institute
’ b

w.e.f 21-08-2023 t0 26-08-2023

VNG S . ' N o
Course Coordinator Prmcupal

AY

3




Government of Himachal Pradesh

STATE COUNCIL OF EDUCATIONAL RESEARCH & TRAINING

HIMACHAL PRADESH
SCERT COMPLEX, RABON, SOLAN - 173211

Certificatev No. 2R23.7.2.06... Date: 0.6./st /}0&2..

This certificate is awarded to

Sh./Smt./Km. Virender Singh
Assistant Professor, Pol. Science,
GDC Khad, District Una

on ﬁwving attended the
Induction T1 vaining Programme
Organized at this Institute

w.e.f. 25-07-2022 10 06-08-2022

i) f

A Coursez éginrdinatgr : | - Principal
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Sr. No.: E-234

—

Two-Day
International Conference
on

“EXPLORING THE LITERAR Y SPACE AS A BRIDGE A4 CROSS
DISCIPLINES”

15th & 16th November 2024

Organized by
« Department of English

Government College Una(H.P)

‘Institution of Excellence’
/i Q/ %% Lesodion
23

This Certificate is presented to Prof./Dr./Mr./Ms.

........ K!‘P’ﬁ!«‘\ ’45;‘{ Wuf:"of
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recognition of active participation and presentation of paper titled

‘é/égmf @Z ...... A 27,4, tadis 55 adion. em._ nelian

"B 720777 ....in the conference.

5 S AR FAIANN S5 iy i

Conference Convenor Organizing Sccretary
Prof. Anita Kumari Prof. Amarjeet Mann
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. recogmhon o[ actwe part:c:pat:on and prcsentnhon of paper titled

Pl denbanitatin the conference.
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' "“@"‘m"m Sr. No.: E-216
‘Two- Day '

01’1

ol ”ﬁ?’&i‘?ﬂ(ﬁ'f‘ THE LITERARY SPACE RS 1 ) BRIDEN ACROSS
| DISCIPLINES"

: o 15th& 16th November 2024
Organized by

Delaartmcxxl of English |

(mvcrnmcnt Collu*c Una(ﬁl i?)
Imlzlulum of L.\u’[lcnu' s

~-’—'p‘x‘esentcd Ee LI Prof./Dr./Mr./Ms.

- DrArti Devi oo AR §

.-ooo--..-a-.-.------.o-.--.;.---.uu-o---.-.-n.-voco'...o..-.o-»-‘.uu---.c...n. taeisesrenesarane

i Certificate iis

: Govemment college Khad.
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Organizmg Secretary
Prof, Amancet Mann
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Contribution of Sardar Vallabhbhai Patel in Swaraj Struggle and Nation Integration

lergons 5125, fageatt Tiaq 2080, TR H@102-03 (30-31 JageR, 2023)
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Abstract:

Application of Mathematics into Economic Theory is a formal description of certain relationships of economic
variables; some of these relationships are derived from empirical observations while other ones are deduced from
theoretical axioms based on a Rational Economic Agent. Mathematization of Economic Theory broadly started in
the second quarter of the 20th Century due to shift of emphasis from partial to general equilibrium analysis,
economic dynamism, growth theories and technical progress. In present scenario, it is being widely accepted as a
tool'in improving Economic Theory and corrective measures for the formulation of Economic Policy; Fiscal and
Monetary Policies. - 4 :

Economic reasoning based on mathematics, in the form of a set of equations and simplified mathematical
relationships has been a fundamental factor in the development of Economic Theory as a Science approximating to
reality sufficiently closed. Having a fair idea of economic problems with expert knowledge supplemented by
appropriate mathematical techniques do provide a better formal insight into the problem and promotes
understanding in a systematic and consistent form. Empirical support and mathematical logic makes the theory
easily understandable and to form meaningful and testable propositions. That is why Mathematical Methods are
being recognized as a rational approach in solving Economic Problems; rational decision making, understanding
cause and effect relationship between economic variables, utility and profit maximization, optimum allocation of
resources, least cost:combination subject to budget constraint, factor price determination, distribution aspect of the

Gross National Product (GNP) and growth path of the economy.

Mathematical Equations in Economic Theory:

While applying Mathematics into Economic Theory, equations can be distinguished in to three parts;

1. Definitional Equations e.g. Profit Maximization behaviour of a Firm qr a Producer

Profit () = Total Revenue (TR) — Tota] Cost (TC)

2. Behavioural Equations e.g. Consumption Behaviour in an Economy C = 40+0.75Y" _

3. Equilibrium Equations e.g. determination of Market Equilibrium with Demand and Supply Functions
Demand Function Qs=a-bP :

Supply Functions Qs=c+gP

Differential Equations provide solution to Demand and Supply functions resulting in Equilibrium Price. First Order
Difference Equations provide solution to Dynamics of the Equilibrium i.e. how fluctuations converge or diverge to
Equilibrium and paves the way for understanding a Business Cycle over a period of time.

Prof. Cournot, mathqmaticall,\} developed equilibrium market condition in view of competition be.tween two sellers
referred as Cournot Duoploy. Differentiating the profit function with respect to quantity supplied .f(.)r f:ach ﬁ}'m,
Cournot deduced a system of linear equations, the simultaneous solution of which gave the equilibrium price,

quantity and profit under Duopoly.
63
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Application of Mathematics in Optimization Theory:

In the simplest form, an optimization problem involves maximizing or minimizing a function, satisfying general
necessary and sufficient conditions for optimality. As the main objective of a Consumer is to maximize his Utility
from the goods subject to his purchasing power i.e. Budget Constraint. Thus, Utility Optimization is attained by
using Lagrange Multiplier and Bordered Hessian Determinant ‘ ’

To maximize the Utility Function U (x1, x2) subject to the budget constraint 'y = pixi+ p2Xz

z = u (X1, X2) — A (p1x1 + p2X2 — y) .

0Z/oX1=u1-Ap1=0

87/0Xz =z - A p2=0, Now it follows that A = :—i = i‘zi

Thus Marginal Utilities should be proportional to prices for consumer equilibrium and hence for maximum utility.
With the help of Partial Derivates, Slutsky divided Price Effect into Income effect and Substitution effect of various
goods. Generalized form of Stutsky Equation is:- g

aq./ﬁp. = (aql / apl) U-constant .= (i (aq./(?y) p - constant

Commodity qi is defined as Normal good if dqi/dpi< 0, Giffen good if dqi/dpi> 0 and Inferior good if 8q/dy <0
Given the Demand Function: Q =a—bP, where P is Price and Q is quantity demanded, then Consumer’s Surplus

is expressed as f: f(q)dq—P.Q
Given the Supply Function: Q =c+g P, where P is
expressed as P.Q — f: f(q)dq
As the main objective of of an Entrepreneur is to maximize his Profits.
Profit (r) = Total Revenue (TR) — Total Cost (TC)
In order to Maximize Profits, First order condition is: dn/dQ =0

and Second order condition is: dn/dQ* <0
For Profit Maximization subject to Budget Constraint, Lagrange Multi
determinant ((7°Z is negative, Huiis +ve) is applied.
Other objective of an Entrepreneur is to minimize his cost of production.

In order to Minimize Cost, First order condition is d 7 /dQ =0
and Second order condition is d*n/dQ? > 0
For Cost Minimization subject to Budget Constraint, Lagrange Multiplier (0Z/0Xx = 0) and Bordered Hessian

determinant (9°Z is positive, Hi is -ve) is applied.

Price and Q is quantity demanded , then Producer’s Surplus is

plier (6Z/6Xa = 0) and Bordered Hessian

Application of Mathematics in Production and Distribution:
Production itself can be described as a conversion of Inputs into output.

C.W. Cobb and P.H. Douglas introduced a general production Function: Q =A K*LF?
Q is total output, K is the Capital input and L is the Labour input. A is efficiency parameter, @ and P are output

elasticities. The main feature pf this function is that it is homogeneous of degree one (a + p=1), depicting constant
returns to scale of Production.

Minhas and Robert Solow introduced another Production Function which

Kenneth Arrow; Hollis Chenery, Bagicha X
stant elasticity of Substitution named as C.E.S. Production Function.

is linearly homogeneous and having the con
Q = AlaK? +(1-0) LB -V¢

This function being linearly homogeneous, depicts constant retums to scale and qualifies for the application of

Adding-up Theorem/ Euler’s Theorem, describing that if each factor is paid according to it§ marginal pro_duct,
then the total product will just get exhaust, thereby providing a solution to the distribution of National Product in the
Economy. '

In Production, Least-Cost combination is, attained when ratio of Marginal Productivity of factors of production

equates to ratio of factor prices: MPL / MPx - W /r

Application of Mathematics in Growth Theory and Fluctuations: ] S
Capital Formation is a necessary condition for Economic Growth and Development. Capital Formation 1s 2 the
process of adding to a given stock of capital (dk / dt ) or the rate of net investment flow I(t) over the period of

. time t.
64
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Therefore, dk/dt =1 () or ‘k(t)=[35.dt = [I(dt

Income from Investment Y= Y1, a'/(1+r)
Present Value (a*) of any Investment depends upon the rate of interest (r) and its frequency of being added up in n

years. :

Growth Path of Herrod-Domar and Solow Model describes that capital grows at a rate of g= s/v wheres is

the propensity to-save and v is the capital —output ratio).
Further, Differential Equations Model of Dynamic Multiplier deduces that Investment has a multiplier effect on

the level of Income, output and employment in an economy.

Hex:r.od_ and Domar propounded their Multiplier-Accelerator Theory describing that for full employment
equilibrium, rate of growth of Labour force termed as natural rate of growth should be equal to the relative value of

saving and capital-output ratio (n=s/v) :

By using Segopd Order'.Difference Equations, Paul Samuelson developed his Multiplier-Accelerator Interaction
Theory descnbmg_ that different combination of s (propensity to save) and B (accelerator) will generate different
time-paths of national Income leading to convergent/explosive non-cyclic/explosive cyclic /damped or regular

growth path over the period of time.
The Cobweb Theory on the basis of Static Demand Function (X o« & a - a P¢) and Lagged Supply Function (X st
=-b + B P:-1), by using Difference equations, described that growth path over time tend to be oscillatory in terms

of explosive oscillations, damped oscillations or regular oscillations.

Application of Mathematics jn Input-Output Analysis:

Russian born Economist Wassily W. Leontief developed Input-
Matrix thereby providing a solution to the problem that what level of output of each producing secto
can bring about equilibrium for its product in the economy as a whole. Hawkins and Simon, further deduced

viability of the General Solution for Input-Output Analysis.

Outp&t Analysis by using Technology Coefficient
r in an economy

Application of Mathematics in Game Theory: ;
Game theory propounded by John Von Newmann introduces the possibility of more than one decision —maker,

wherein optimum value of the Objective function for any one decision maker depends not only on his choice but
also on the choice of the others. Some players may be risk averters while the others may be risk lovers. Value of the
game is just the outcome when both/all the players follow their best strategy thereby reaching to a Saddle Point
Solution in a Pure Strategy. However, in a mixed strategy, solution of the game is attained by Dominance
Probability Method, or Linear Programming Method. Almost every Economic Game Theory serves to support an

economic policy.

Application of Mathematics in Linear Programming: g
Linear Programming is applied to determine optimal allocation to meet éut the given objectives may be to maximize

or minimize it subject to a number of constraints in the form of linear inequalities.

d as a Primal Problem. If the Primal Problem requires. maximization, the Dual
However, value of Dual Objective function will always be greater than or equal to
function termed as Kuhn Tucker Theorem. To find out optimal solution of the
e basic feasible solution to another basic feasible solution until the Optimal
on-linear Optimization with inequality constraints were developed by Albert

The original problem is referre
problem is one of minimization.
the value of the Primal Objective
objective function, we move from on
Solution is achieved. Extensions to N
W. Tucker and Harold Kuhr; in 1951.
mathematical methods based on economic
omic problems as it is reflected from the
that, in practice, mathematics is not a substitute but a
urces for theories, postulates, axioms, theorizations, and
therefore, new Economic Theories, new concepts
ical logic with empirical support are easily

n order to explain the rules of economic theory,

It may be concluded that i
ly used in providing solution to a number of econ

reasoning have been wide

work of many economists, thereby this way it proves

complement for the econdmic sciences, offering new so

explanations. As test of a Theory lies in its empirical verification,

and axioms in Economics, passed through the filter of mathemat
65
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understandable and to form meaningful and testable propositions thereby providing a high level of credibility and its

impact in the Economy. Economics and Mathematics obtaining this way, has propelled both Mathematics and

Economics amongst the noble sciences. y
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