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Apply mathematics to economic variables

Understand the relationship between
total and average revenue

Obtain and plot various cost functions

Write an expression for profit

Use Excel to plot functions and perform
calculations
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+ &t H (coordinates) : a pair of numbers (x,y)
that represent the position of a point
> x MH= JEOH/H ~HE0=2 WX Hel (+
O[H LEZX,-0|H XL =2)
> y AEHE=E EJ@OHH =AFOZ W& Hel (+
Ol &%, -0|H OPEHEOE)
+ AIEH (quadrant) = 1t = J)|&E2=2
h—l._ 412 HH, —?—% ARE (X>O y>0)
OC=22H AMABHH &&=z 1AIEH,
2AI=®, BAIEH 4= 2 2 Lis
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« H~(Variable): a quantity represented by a
symbol that can take different possible values

« &f~(Constant): a quantity whose value is
fixed, even if we do not know 1ts numerical

amount

« & 2=(Function): a systematic relationship
between pairs of values of the variables,

written

y = 1(x)
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» If y 1s a function of x, y = f(x)

A function 1s a rule telling us how to
obtain y values from x values

- x: Independent (explanatory) variable
(SE/E888H=) —> AE2 JIE2S

* y: dependent (explained) variable
(SS/UEYHYH ) - JdEQ NZ2H




Hl &l & £t Hl(Proportional Relationship)

- Each y value 1s the
same amount times 60
the corresponding x  / 0l
value

20 +

 All points lie on a
straight line through 0
the origin 0 5 10

- Example:
Yy = 6x



&= 2 Hl(Linear Relationship)

* Linear function: a
relationship in which all
the pairs of values form
points on a straight line

Shift: a vertical movement
upwards or downwards of )
a line or curve 0s

— . 0
& H (y-1ntercept): the .
value at which a function
cuts the y axis
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A function with just a term 1n x and
(perhaps) a constant 1s a linear
function

* It has the general form
y=a+ bx

* b 1s the slope of the line

* a 1s the y-intercept



1) Finding the Slope

2) Point-slope formula of a straight line

If a straight line passes through the point (xy,y;) with a slope value of .
y—y=a(x-x)

Ex) A line passes through a pomnt (-2. 3) with a slope of (- 4). Then Draw a diagram.

3) Point-point formula of a straight line

Yao—W

A straight line passes through (xq,v;) and (x,¥,), V-1 = (x—xy)

Xy =X

Ex) Find the equation of the line passing through (- 1, 3) and (5, - 2).
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4) The General Equation for a Straight Line: Av+By+(C=0, y=-—x-—

B B
§) Graphic Solutions of a Straight Line
AERIER xt+y=-7 Sr+dy=2
Vg Y Yesen

6) Linear Inequalities
Sketch in the xy-plane the set of all pairs of numbers (v, y) that satisfy the inequality 2xv+y <4

It can be written as a set of {(T y): 2+ y< 4}.



<Practice 1>

1. Draw graphs for the following straight lines:

(a) 3x+4y=12 (b) x=3 (c) y=-3

<Application 1>

Consumption Function: C = f(¥). C=a+bY (by John Maynard Keynes)

T. Haavelmo found the following consumption function for the period of 1929-1941.

('=95.05+0.712Y . How can we interpret 0.712?



Power Functions

- Power: an index indicating the number
of times that the item to which 1t 1s
applied 1s multiplied by 1tself

* Quadratic function: a function 1n which
the highest power of x 1s 2

» The only other terms may be a term 1n x
and a constant

* Cubic function: a function in which the
highest power of x 1s 3

» The only other terms may be in x 2, x and a
constant



f{:f):f:rfr2 +bx+c(az0)

The shape of this parabola roughly resembles ™ when ( ) and ' when ( ). The
graphs are symmetric about the axis of symmetry. Here are the questions:
(a) For which value of x (1f any) 15 ax> +bx+c=0?
(b) What are the coordinates of the maximum/mimmimum point P, also called the vertex of the
parabola?

By completing the square, we can solve both of the problems above:

) ( Voop2_,
f(:u;'):.:".'.*r‘+E}I+C:n‘x+i —ﬂ

. 2a) da

—bi‘u"lbg —4dac

ax’ +hyr+c=0o x=
20



Ex) Complete the square for the following functions, and then find the maximum/mimimum point of each:

(a) f(x)= 2" +40x - 600 b) f(x)= 1 g %,{ _g
J J :

Ex) Market price and total cost in producing units are P=102-20 and IC :"’Q+U.5QE.

respectively. Find the value of Q which maximizes profits, and corresponding maximal profit.



Ol==="0l (Factorizing)

* Look for a common factor, or for
expressions that multiply together to
orve the original expression

- Example:

45x° — 60x = 15x (3x — 4)

- Factorizing a quadratic expression may
involve some 1ntelligent guesswork

- Example:

45x% — 53x — 14 = (9x + 2) (bx — 7)



2~ H (Cancelling)

* Cancelling 1s dividing both
numerator and denominator by the
same amount

- Examples: 7_0_7><2><5_2
105 5x7x3 3
x3z* 4><2(x xzzz) _2_x
28x°z° 4><7(x Z 23) 72°




Kl ==0 2totH (Working with Indices)

* To multiply, add the indices

* To divide, subtract the 1ndices
cx " "=1/x"

e 40 =1

e 112 = \/ X

. (ax)" = a” x"

. (xm)n = xmn
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Multivariate function: the dependent variable,
v, 1s a function of more than one independent
variable

It y=/f(x,2)
v 1s a function of the two variables x and z

We substitute values for x and z to find the
value of the function

If we hold one variable constant and
investigate the effect on y of changing the
other, this 1s a form of comparative statics
analysis



NS H & = (Arithmetic Operators)

() Dbrackets

+ add

- subtract
*  multiply
/ divide

A raise to the power of



