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Introduction to Quantitative Techniques
Fundamentals of Mathematics and Statstics.
Data Collection

Measures Of Central Tendency

Measures OFf Vanation /Depression
Comrelation Analysis

Regression Analysis
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9. Time Series Analysis
10. Probability

11. Sampling
12. Test of Hypothesis (\3
13. Linear Programming q)
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QUANTITATIVE TECHNIQUES

GENERAL OBRIECTIVES

At the end of this course unit, the trainee should be able to;-
% broaden hisher knowledgze in mathematical application;
% understand and appreciate the role of quantitative methods in decision
making;
collect and orgamize statistical data for management;
analvze gquantitative data for management decision making;
Apply quantitative methods in solving business problems.

Def; quantitative techniques are those techniques which provides th%iu maker

with a systematic and powerful means of analysis and help, ed on itative
data in explonng policies for achieving pre-determined goals Involves the use of
numbers, symbols and other mathematical expressions.
They are essentially helpful in supplementing to ju nt andiffintion. These
techniques evaluate planning factors of alternatives as a they anse rather than
prescribe courses of action. Thevy are particulagly relevant b problems of complex
business enterprises.

Classification of Q.T t\/

a) Statistical Technigues (\“
Are those technigues which are u cting the statistical inguiry concerning a
certain phenomenon? They include 5 ical methods beginning from the collection

of data till the task of interp 1on of the data collected.

b} Programming T 5
Are the model bu Idi%
uanl-itulix-eIe::h

e I

S@mqu&s programiming technigues

R

by decision maker?

M s

Statistical techniques Programming techniques
Methods of collecting data Linear programming
Classification and tabulation of collected  Decision theory

data Theory of games

Probabality theory and sampling Simulation

Correlation and regression analysis a) monte carlo technigue
Index numbsers b} system simulation
Time series analysis queumng (waiting line) theory
Interpretation and extrapolation inventory planning

knecnotes. com




QUANTITATIVE TECHNIQUES Knecnotes.com

Survey techmigues and methodology network analvsis’ PERT
Ratio analysis integrated production model
Stantstical quality control others,

Analysis of variance non-linear programeing
Statistical inference and interpretation the theory of replacement
Theory of attributes. quadratic programming

Parametnc programming etc.

DT and Business management

Production Management
o Selecting bulding site fro a plant, scheduling and controlln@.ats lopment

and designing its layout
s  Locating within the plant and controlling movement required ials and
finished goods inventories.

* Scheduling and sequencing production by uhte'prev
with optimum number of operatives by pro logati

Ive mainienance
of machines
o Calculating optimum product mix

Personnel Management
& Optimum manpower planning Kﬁ
e«  No of persons to be maintamed n% or full time roll
k

*  The no. of persons to be kept r intended fro meeting the

ahsenteeism.
e Optimum manner of sequencing and routing of personnel o a vanety of jobs

* Smdying personnel recruiting pristedures, accidents rates and labor tumover
Market Management
*  Where distributi
stocked and chpa
Optimum allgca

o

media of advertismng and bidding strategies.

Chim Al
Finan% afement
Fin% range capital requirement as well as how to generate theses
I 15
ining optimum replacement policies
ing out a profit plan for the firm
eveloping capital investment plans
o Estimating credit and mvestment risks.
Limitation of Q. T s
1. the nherent limitation concerning mathematical expressions
2. high costs invalved in the use of QTs
3. Thev do not take into consideration the intangible factors 1.e. non-measurable
human factors.
4. Quanntative techniques are just the tools of analysis and not the complete
decizion makmng process.

chousing should be located the size , quantity to be
sfmers,
les budget to direct selling of promotional expenses.
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Role of QT in business and industry

1. they provide a toal for scientific analysis
these techniques provides executives with a more precise description of the cause and
effect relationship and risks underlving the business operations in measurable terms
and this eliminates the conventional
intuitive and subjective basis on which management used w formulate their
decisions,

2. they provide solution for vanous business problems
Are used in the field of production, procurement, marketing, finance and other allied
fields. Problems like how best can managers and executiveds allocate available
resources to vanious products so that i a given time the profits are maximiagd or
costs are minimized. Is it possible for an enterprise to armange the time quaniti

5 imized?

of orders of its stocks such that the overall profit wath given resourdes 1
3. thev enable proper development of resources ﬂm

E.g programmed evaluation and review techniques (PERT) enables u termine
carhest and the latest time fro each of he evenis and activin d thereby helps in the
identification of the critical path

All these helps in deployment of resources from on 1vify ther to enable the
project completion on time. @X

4. They help in mumimizing wailting and servicing time.
The quening theory helps management in minimuzing the total waiting of servicing
costs. It alsoe analvses the feasibility of add: s and thereby helping to take
correct and profitable decision,

5. Thev enable management tp-decide whed to buy and how much to buy.
The main objective of inventory p%is achieve balance between the costs of
holding stock and benefits of holding k. Helps in determining when to buy and
how much to buy.

&, Thev aszist in choosi
In a competitive situatio

%- ptimum strategy.
Heory helps to determine eptimum strategy which
maximizes profits or niing loges but adopting optimum strategy.
7. they rendersyea plimum resource allocatien

& they faciita process of decision making
9. Throughyariplis QTs management can know the reactions of the integrated

bus%} 115,
@ CHAPTER ONE

FUNDAMENTALS OF MATHEMATICS AND STATISTICS

Specific Obiect
At the end of this topic, the trainee should be able to:

% Form and solve algebraic equations.

% Apply the vanous techniques of counting to solving management decision

problems;

< Applying set theory to business decision problems,

% Denve and apply the binomial theorem to business problems;

%+ Evaluate mathematical seres.
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ALGEBRAIC EQUATION

Algebra
Algebra is a branch of mathematics in which, instead of using numbers, we use
letters to represent numbers.

We all know that 24+3=5.

Suppose, though, that we substitute letters for the first two numbers, so that
We can then write: (\3
a+h=35 i ‘;

All that has happened is that we have replaced I% with letters. However,
a number is a specific quantity - e.g., 3 15 more than 4 'but less than 6 — whereas a
letter can be used to represent any number%\in the above expression, “a’

could be 4 and *b’ could be 1. We onl they are 2 and 3 respectively
because we defined them as such :

The mam consequence of this 1 algebra uses general expression and gives
general results, whereas anthmet ing numbers) uses definite numbers and
mives definite results. Anthmetic 15 specific whereas algebra 15 general.

R
<5

An equanon is an expression with an equal sign (=)
Equations are classified into two main groups” linear equations and non linear
equations. Examples of linear equations are

x+13=15
Tx+6=0

Mon linear equations in the vanable x are equations in which x appears in the second
or higher degrees. They include quadratic and cubic equations amongst others. For
example
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5% + 3x + 7 = 0 (gquadratic equation)
2x' + 4x” + 3x # 8 = 0 (cubic equation)

The solution of equations or the values of the vanables for which the equations hold
is called the roots of the equation or the solution set.

Soluti o one
Supposing M, N, and P are expressions that mav or may not involve vanables, then

the following constitute some rules which will be useful in the solution of linear
equations

Rule 1 Additonal rule
FM=Nthen M+PFP=N+P

Rule 2: Subtraction rule
IFM =N, Then M—-P=N-P
Rule 3 multiplication rule {\3

FM=Nand PzOthen M xP=NxP (\
Rule 4: Division rule

fPxM=Nand PO

And N/F=0Q @ being a raterial N@%}%

M= NP

Example §\
i Solve Ix 4+ 4 B

m. Solve

Solutions
C{) 8

+d—4=—8—4 {by subtraction rule)

'\% Ix=-12 (simphifving)
ix 12

i3 (by division rule)
X == (simphifving)
11 Jx ¥ =—=l
3
y=-12 isimphtving)
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Solutions of inequalities

The solutions sets of inequalities frequently contain many elements. In a number of
cases they contain infinite elements.

Example
Solve and graph the following inequalities

x—2=2; x— w {(where x 15 a subset of w)

N

x—2=250 x—2+2=23472

Thus, x=4
The solution set 1s infinite, being all the elements in wg!big\)?}

b 125 N S

Example K{:}!
Solve and graph (\

I—T==13:

-

Solubion

3x-T=-13 :.'Q’

| | wrane B0 LANE

v knecnotes
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Rules for solving hnear inequalibes

Suppose M, M, N, N; and P are expressions that may or may not involve vanahles,
then the corresponding rules for solving inequalities will be:
Rule 1; Addition rule

If M = N and M;= N,
Then M+P>N+Pand

My PN P &M

Rule 2: Subtraction Rule
If M = M and M, =N,

Then M-P<N-Fand
M- P=N— P {\3
Rule 3: Multplication rule (\

If M =N amd W = Ny and PO

Then MP =NP: M,P = N,P KQ
M (-Py < N (-Pyand M, (-P) w
Rule 4: Division %

IfM = Nand M<Njand P£ 0

Rule 5: Inversion

Then MP =N/ ¥ NP
MY (-P) < N/ {-p: Py = Ny (-F)
(]

FM/PENQ where P, Q£ 0

M, 1
= (/M and P/M, = O/N,
Moten les for solving equations are the same as those for solving equations with
e ion;, when both sides of an equation s multiplied or divided by a negative

number, the inequality symbaol must be reversed (see rule 3 & Rule 4 above),

Example

Solve and graph the following:
1 T-2x=>-11;
1. -Sx+4<2x-10,

. J=x+1=T7,
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Solutions

i T-2x>-11
-2x% = -18 (subtraction rule)

2 -18 .
=y < =Y (bydivision rule)

¥

- S AN N N N B L T 1/l |
line T T T T s = e
32001 23 45678 91011

a1
{
i Sx+d4<2x-10 (\)3 _J

Tx +4=-10 (by sulzqractiun rule)
7w = -14 Qﬁ‘ya\m:t tion rule)

division rule)

i 4 — Q
4 3 -Eu-l 0 l 2 3 4 5
11 (é';e?l{?
@_ﬂ <Ix <6 (by substraction rule)
-2 Zx=3 { by division rule)
—r—¢ —F—+— 0

v knecnotes. com
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Linear mequalities in two vanables: relations
An expression of the form

Y=2x—1

Is techmically called a relation, It corresponds to a function, but different from it in
that, corresponding to each value of the independent vanable x, there 13 more than
one value of the dependent vanable v

Relationz can be successfully presented graphically and are of major importance in

linear programming,

Two or more equations will form a system of linear simultaneous eqmﬁs if such
equations be linear in the same two or more vanables.

For instance, the following systems of the two Equatlﬂnﬁis eous in the two

vanables x and v.
2x +6y =23 f\
dx+Ty=10

The solution of a system of linear simulta tions 15 a set of values of the

vanables which simultanecusly satisfy all'the\eq 5 of the system.

Soluti hni
a) The graphical techn

The graphical technique of sol¥mg a system of linear equations consists of drawing
the graphs of the equationg- % vstem on the same rectangular coordinate system.
The coordinates of the pd m itersection of the equations of the system would then
be the solution ?}

Iuticims of lin
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=
L,

.
I D I |
-1 I 2 3 4 53 & 7T & & 1 1002 13

1T
The above figure illustrates: (\

Solution by graphical method of two equatmg\Q
2x+y=8 t\/
x+2y=10 (\

Ay

The system has a unique solution resented by the point of intersection of the

twio equations.

This meﬁuﬂ.&%@%ﬂ each vaniable be eliminated in tum by making the absolute

value.of its ¢ ients equal in the equations of the system and then adding or
subtrac vations. Making the absolute values of the coefficients equal
n teg the multiplication of each equation by an appropriate numencal factor.

Cons system of two equations (1) and (1) below
2e=3v=8 . e L
I Ay ==5 )

Step 1

Multiply (1) by 3

GX—O=24 e )L

Multiply {11) By 2
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AR FBY =« L e e LUV,
Subtract (iu) from (1v).
T S (1]
y=-2
Step 2
Multiply (i) by 4
S 129 =32 i) M
Multiply (1) by 3 \
Bt 12y = =15 (i) %\

Add (vi) to (vii) (\3
Thus x=1,y=-2 e {1,-2} [
of two equations (1) and (i)

e) T itution techni t\/
To illustrate this technique, wnsid%}' en

reproduced below

..... I-3Iy=8 . ... ).

T - S LT (11},

The solution of this syvs abtamed by

5 value into the other equation(s) thereby obtaining an
one unknown only

ohi 15 equation for its single vanable finally

stituting thiz value into any one of the two onginal equations so as o
in the value of the second vanable

Step 1
Solve equation (1) for vanable x in terms of y
2x—-3v=8
x=4+32y (iit)
Step 2

Substitute this value of x into equation (i11). And obtan an equation in y only
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IxFdy =25

{4 +32y)+dy =5

Blaoye 17 _ ... (1w}
Step 3
Solve the equation (1v). Fory

Blay =-17

y=-=d

2~ 3y=8

Step 4 %\’
Substrtute this value of v into equation (1) or (in) and obtain the vd@

Example

Solve the following by substitution meth KQ)
Ix+v=8 Ee‘\}
Ix—-2y=-2

Solution

Solve the first equation for y
=R - 2x

Substitute this value nf%?’ e second equation and solve for x

3x —I,.-E.’E{ = -2
Su@ value of x into either the first or the second onginal equation and salve

for v
Ix+y=8
(Z)(2)+y=8
y=4

TECHNIQUES OF COUNTING

v knecnotes. com
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Permutations
This 15 an order arrangement of items in which the order must be strictly observed

Example

Let %, v and z be any three items. Arrange these in all possible permutations

.-

b

=Six different permutations

i e
:-:HEHHH*:HL
bt e P et )

\

MNB: The above & permutations are the maximum one can ever phtam in a situation
where there are only 3 items but if the number of items ﬁt?; 3'then determining
c
I

the ne. of permutations by outhining as done above miy be some, Therefore
we use a special formula to determine such permutations, ormula 15 given below

The number of permutations of ‘r’" items take a sample of “n’ items may be
provided as P, = "'-:I where:! = @‘u;
w-1)
e N\
: g, = 3!
L R ET %

_3=2=1

xS

note; 0! = |

i5-3)
b SudmiInixd
\% lx2

= o0
i1 Py = {TT,!'}]'

_ TetgeindxixlIxl

2=

B S04}

a 2

= 2520
Example
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