[(V08:2006,2010,201 v DNM HTUOPR:2012,2016)]
: WWM:HHHU&H:M}{GEUF:HI l : :
Simply the relationship between the variables is known as function. In other

words, the dependence of one variable upon the other is called a functional
relationship. For example, if in a country, the high birth rate depends upon m...
—then we will say that the birth rate is a function of poverty. In auci? case the hﬂh rate
is a dependent variable while poverty is an independent variable. With this background
we define a function as * As y is a dependent variable and x is an independent variable,
if y depends upon x —such relationship between y and x is cal led a function. Moreover,
in case of a function, corresponding to one value of x there is only one value of y and
any perpendicular drawn on x-axis cuts the graph of the function only at one point *. It
is explained with an example .

EXAMPLE. Ify = 2x+3 A
Putting x=0,1,2,3 we get - B “
when x=0, y=20)+3 = 3
x=1 y=21)+3 =5 L
x=2, y=22)+3 =7 i
x=3; y=23)+3 =9 ;
[_3:= o e Wb sk
W el BB 5 1.1 .9 2F s
ST e P DY TR, S
(5 SO meshﬁpuﬁﬂm of x and y we constructed Fig. 3. We explain it with the
el ofpropetiesof o presnied i s defnition.

The value of y which is 7 has been determined by the value of x which is 2. Thus
. itis obvious that the value of y depends upon the value of x.
A f “ﬂ;;‘ﬂ“ﬂ% i.€., 2, there is only one value of y which is 7.
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(i) Ify=3x-10
(i) y= ax’ -2x+5
(iii): y = 3, draw the graphs (UOH:2003)
EXAMPLE. If y= 16~2x. Supposing the values of x and putﬁngﬂwmintbt;m
Putting x=1.2 .3 we gel x= ] 2 3
when x=1._y=lﬁ—2fl}=l4
e yaSkaa ey p2 2t 12§10

x=3 y=16-2(3)=10

It is clear that values of y are decreasing alongwith increase in the values of x —
decreasing function. As in economics we take a specific demand function :

EXAMPLE. IfQ = 10 - 2P.

Supposing the values of P and putting |p = 1 2 3
them in the function
Putting P=1.2,3 we get Q=] 8 6 4

when P=1.Q =10-2(1)=8
P=2 Q=10-2(2)=6
F=d 0 = W= 2131=4
Tﬁgﬁ@ms of Q are decreasing alongwith increase in the values of P — decreasing
| 1on
< ndl SINGL.:;VALUEDFUHCI‘IHN (GCUF:2013/1) {UOS:2016)
~ When dependent variable ()) depends upon the independent variable ( x )
- and corresponding to one value of x there is only one value of y such relationship 1s
~ known as single valued function.
hmﬁmﬂemwmmwm@mmmm
g mﬂﬂﬁ'“‘ The concept of a single valued function is similar to that of a
WW ‘WWMW&WEMm
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of o function. T case f 2 sxplies funcion by suppos
cit function by supposing the values of x the
d?"'::::h:”é:w ‘_""if y= f(x)= 2x+ 3, then supposing x we can find y.
This < function where the values of y have clearly ( explicitly) been
ﬂ‘—’l"m. tﬂml‘ Pfx is called an explicit function. As in economics, most of the
functions are explicit functions | i.e.,
- S J(Q), C“f[Q), R= f(Q)etc.

" LICIT FUNCTION GCUF:2013/1)(UOP:2012)(U0G:2014)(UOH:2003,2004)
(UOPR:2011,2013,2016)(U0S:2016)| It : WUOP:2012) 2014)(U

In case of explicit function the value of y entirely, completely and explicitly
depends upon the value of x. As y=/(x). But in case of implicit function the values
of both the variables x and y depend upon each other, As F (x,y ) = 0. Thus the
implicit function shows the functional relationship between both the variables. In case
of implicit function the variable y is attached with variable x on the one side of the
equation or the y is mixed up with x. All is shown as :

y= 5x Explicit function
Sx-y =10 Implicit function
Xy =9 Implicit function

Asineconomics Y= f(I) and 1 = f(Y ) are the examples of explicit
functions. These functions show that both Y and I depend upon each other.With this
we formulate the implicit function F(Y,I) = 0. Again on the basis of explicit functions
Q=1f(P) and P = f(Q ), we construct implicit function F ( P.Q )= 0. On such patiern
a specific demand function isas : PQ = 1200. :
7. INVERSE FUNCTION [(GCUF:2013/1)}(UOP:2013)(UOH:2004)(UOPR:2013)(U0S:2016)|

Certain functions can also be represented in their inverse form. As if the
function is y = f( x ), its inverse function will be x =f(y ). The iftverse function can
also be represented as x = f‘l (v ). In case of inverse function, there also exists one
value of y corresponding to one value of x.

Now we give the economic example of inverse function

Q = f(P) . Direct function, P = f(Q) Inverse function

The standard demand function is Q = a - AP
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583 FURTHER TYPES OF FUNCTIONS i
snctions are also divided into Algebraic and :_mn-Mge_ ﬁm b
s mn::ﬂnnsm further classified into (1) Pelynomial functions (2) Rationg|

braic fu : : ( F
ﬁiﬂif:s.r%e non-algebraic functions are classified into (1) Exponential Functions @

Logarithmic Functions (3) Trigonometric Functions.

4 TAL FUNCTION (UOPR:2013) :
PﬂLYNf I.:-.[nart:,rna::unim.l function is such an algebraic ﬁnl:ctinﬂ w_hmh hl_m many an
algebraic sentences. The standard form of a polynomial function which has one
independent variable xisas: y= g+ ;yx T ax +ax + ..+ ax”
where a, , a; , @2 , 43 , ... , G, represent coefficients, while x represents a single
independent variable. The numbers which lie abov€ on x like 1,2 ,'3 , , N represent
the powers of the variable x. The polynomial function has the following types :
1. CONSTANT FUNCTION (UOPR:2013)

The algebraic function whose range consists YA Fio.5
of just one element is called a constant function. Its
standard form is as: y = a,, where g, = constant. <l yp=7 e

Hence the value of y remains the same whatsoever
are the values of x. Accordingly in the cartesian
plane the graph of a constant function is a horizontal ™ o ]
line. As we take a specific example of

constant function y = f( x)=7. Plotting it we get Fig. 5.

~ As in economics all the autonomous or | ;4 m
exogenous  variables represent  constant
quantities. As I = Jo ( autonemous investment) s
and G = Go (autonomous govt. expenditure).
Plotting G = Go = 50,we get Fig.6. |0 ; — F

- LINEAR FUNCTION GCLUF:2014/1)(Quuid-1-Azam University Islamabad(QAU:2014
{lilhlrltlydﬂuunmﬂl#mn . : e

Itis a function where the highest power of independent variable is 1. The
grmhca’l representation of a linear function is a straight line. The standard linear
 functionisas: y =a + bx or ‘y= d4y+ ajx ‘Where a, represenits y-intercept. I
the y-axis. This occurs when the value of x is kept equal to zero, Asx=0,then

=8 a% =y + a1(0) = dy. Thus y-intercept consists of the ordered pait ( 0,d0) T
- b (ora) represents the slope of the curve. If ay >, then the slope of the linear cu®
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*AMPLE. 1273
mr'_jl—-z‘_l!ﬂl 121 " A
;"'*'3 }'-2{"3)."".3 -3
x==2 y* 2{"@'*3‘-—1
g=-l, p=2-)+3 ="
=0, y=20+3 =3
=1, y=1) +3= 5§
x=2, y=22) +3= 7
=3, y=23) +3 =9
x=]-3]-2]-1]
y=|-31-1] 1 .
x=1 0 1 2 3 . 3,1
it I B - Bl R 9 e
The y~intercept of the graph is 3, whﬂcthcslopenfthcgnnhmz It is proved as:

| =“35"er1:u=nd'1t':.!ulnr Ay' Oye=Owy '~ 57 -2
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LHW#:ML; ih‘t.-?u]luwmb \i;‘ﬂlﬁc function “;:'Em wﬂ;“""k -3 .
s of x, we corresponding
Bﬁ:.;uﬂf&ﬁmﬁf iﬁl;g?.xm;i uwfecnnstnmtthe Fig. 17 —the cubic graph. ofy.
EXAMPLE, ) 2 4 4+ 203 .
Putting x = -3, -2, -1, 0, 1, 2.3, ? x=| =3 ) -1
e 3P (=3P 42(-3) -3 = =2
i-—-iu{-ir 4 (~2)! +:sz\ 3w Bl i s B8] B
P HELY +4(=1) 42(=1) -3 = 3 U R EEE
=20 +4{0F +2(0)-3 = -3 y= | -3 | § |33 |9
=21 +4(1F 4213 =5
p=202) +4(2F +2(2)-3 = 33
y=2(3) +4(3) 42(3)-3 = 93

e x
e ekl e e e e e s——
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1200
EXAMPLE. Q= ~p

Putting P = 100,200, 300 , 400,
1200
whenP=100, Q= S5g = 12
1200
P =200, Qmiﬁ = 6
1200
P=300, Q= 350 = 4
P=400, Q=o' = 3

P=]100| 200| 300| 400
. Q=] 12y 6} 4] 3
The demand curve which we derived in Fig. 19 is of such a type which shows
that the elasticity of demand is equal to one (E = 1).
In addition to demand function we AFC
have AFC function.. As TFC ( Total Fixed 4
Costs) remain the same while quantity
produced ( Q ) goes on to increase.
Consequently, AFC ( Average Fixed
Costs) go on to fall. In this way, AFC
 runs parallel to x-axis or it is :
to x—axis —as shown in Fig. 20.
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NON-ALGEBRAIC FUNCTIONS roon.
' (UOPR:2013)

‘ FUNCTION ((U0P:2011,2014)(U05:2010,2018/11)(UOPR:2011,2013)]
+Th= function Wwhere the independent variable x has been represented in terms of
s called exponential function. In other words, the function whose base 1s a
constant like a , b , etc. and the power is x, is called exponential function.

The standard form of an exponential function : y = o*

We take a specific exponential function:  y = 2°
Su;lzposing the values of x and putting them in y , we get corresponding values
of y. In this way we get Fig.22 which is known as exponential curve.

EXAMPLE. y = 2*

Putting x=-3,~-2-1,0,1,2,3,

when x=-3, y= 29 =% =%

HpE g

B Y T
s=—t, y= 2 =3t =3
x=0, y=2 =]
x=1, p=2'=2
x=2 y=2=4
x=3 y=2= §

X= -3 -2 5l

y= | /8 | 1/4 | 112

X = Ui d . 3 x

y= 1 2 ndaaltikai®

There is another of exponential function which is called Natural
Erponmthii'l:uﬂnl- I‘hﬂt}tnnf-ﬂmhﬁamﬁmise,m;hua. Its standard form is
as : : g gt _

It is told that ¢ is an irrational number whose approximate value is 2.718. The
wﬂmhmﬁuﬁehm“nfpmdmﬁmﬁmﬁm,mmm
and effects of interest on principal amount etc. in economics. :

3. LOGARITHMIC FUNCTION [(UOP: 2011 (UOS:2010,2015/1)]
 Before defining logarithmic function we present the concept of logarithm.

- The log. of a number is a power which is given to any base to get the original
number, As 10°=100 =  Log,100=2 | e
DI e 100 Log,,1000= 3




By supposing values of x we can find

values of y we will have to use the cal
Fig. 23.
EXAMPLE. y= log ,*
Putting x=1,2,3,4,5, 6.
when x=1], )= l‘“ﬂm = 0.0000
x=2, y=log,;2=03010
x=3, y=log,3=04471

culator. Wi

o
5!

x=4, y=log,4=0.6020 s
x-s y =log, ;5 =0.6990 “‘[
1-6 & log, 6 =0.7782 0.30
ox= I‘_ 4 2 3 0.20F
[ y= 10.0000 | 03010 | 04471
TR N O )
':ih".r- _| 0.6020 | 0.6990 u'mz 0 X
f‘?ihiluﬂhttypeof T tural
| is called
% R i wwmwys log, x = s
“ .mm%ﬁl?l& In economics
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x=3, y-:&\flﬁ-@}’ = 4[16- 9-&\{' -:i:ZE &

I~ -4 3 —2 ﬂ 3
y= .ﬂ. +26 [£34 (238 | =4 £38 |34 +2.6 'ﬁ

With values of x and y the Fig.24 has been
constructed. The perpendicular ZZ has been
drawn on x—axis and it is cutting the graph of the
above relation at two points namely A and B.
These points show that corresponding to one value
of x, i.e. x = 2, there are two values ofy,ie,y=
34 andy=-34,

ECONOMIC EXAMPLE OF RELATION
A specific supply function is : Q? =4P + |

This shows that corresponding to one value of P, i.e. , P = 2, there are two values
of Q,ie,Q=3and Q=-3.

EXAMPLE: Q= 4P+1 WhenP=2, Q?=4@2)+1=8+1=9
Qz:g — Q=:|:\j§ =:|:3,i_¢_‘ Q:'_'+3,Q=_






