We might need to determine the values of@ unknowns: x and y.

As one linear equation represents a line in the Cartesian plane, we need two

linear equations generically, to pin down a unique x and a unique'y.
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One method is to write each of the two linear equations in the format

y = @X + b and equate the right hand sides of the two equations.

Consider the Demand and Supply equations
Q=-4p+21002and Q = 2p + 300

—_— . -
What is the equilibrium Quantity and price ?
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One method is to write each of the two linear equations in the format
y = ax + b and equate the 7ight hand sides of the two equations.
Consider the Demand and Supply equations

Q=—-4p+2100and Q = 2p + 300

| —4p + 2100 =@= 2p + 300 |
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One method is to write each of the two linear equations in the format
y = ax + b and equate the 7ight hand sides of the two equations.

Consider the Demand and Supply equations 3%
Q=—-4p +2100and Q = 2p + 300

‘Z—4p)+ 2100 = Q = 2p +300)
2100 — 300 = %p(f 4p)— 1800 = 6p

p = 300‘—>‘Q=2-300+300=9_%ﬂ

Qo)@ = (1%, 900>
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Alternatively, we can substitute what we know about one variable from one
equation into the other equation. For example, Demand and Supply equations

@= 1700 — 400p and @= 0.02Q + 2

-
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Alternatively, we can substitute what we know about one variable from one

equation into the other equation. For exa

= 1700 — 400§ Yand |p =

; 1700 =

Now we have a single variable linear equation to solve:

erpand and Supply equations

N
Q=1700-8Q—-800 - 9Q =900
-|Q =100 - |[p=10.02- 100+/2) 4 |
=

E (lao 4)
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In general, we can multiply each of the two equations by some numbers and

some them up to get rid of one of the variables, reducing the system again
down to a single linear equation with a single unknown. For example:

2X+3y=4 and 3x—5y=-13
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In general, we can multiply each of the two equations by some numbers and
some them up to get rid of one of the variables, reducing the system again

down to a single linear equation with a single unknown. For example:

2
2§+§y;M—5y=113
//—N
3X(2x+3y=4)

S— " _
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y =(2 +@| and

y =@( +(b’

Unique Solution
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Many (infinite) Solutions
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No Solution
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‘ O—)

y =fa +

_bJ and

y =a'x +\E‘L

Unique Solution Many (infinite) Solutions No Solution

Ta;ta '

and | b =b’

"= 0] instead;

If @en the “format™||ax +(b +c= a d a'x + b/y +

L e —aX—-C
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Any of the previous methods might be used iteratively, to reduce the number of

equations and the number of unknowns, simultaneously. Consider the system;

4x —2y+3z=7 and 3y—x+2z=11 and 3x—z+ 5y = 28

——_/_’—
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Any of the previous methods might be used iteratively, to reduce the number of

equations and the number of unknowns, simultaneously. Consider the system;
4%)— 2y +3z =7 and 3yC Y+ 2z = 11 and 3x -z +5y =28
1 2 3
1]+4-[2] » (4x = 2y + 32) + 4~ By ~x + 22) = (7) + 4 - (11)
TAx — 2y + 3z + 12y “Mx + 8z =[10y + 11z = 51—

3|+3-]2 —>(3x—z+5y)+3 By — x+2z)—(28)+3 (11D

;Vx/—z+5¥/9y/3'f+6Z—14y+SZ—61
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4x —2y+3z2=7 and 3y—x+2z=11 and 3x—z+5y=28

1\Ox+ 154z —

-—

—-lz=1

—

Y, s> NN

M/C@y + 11@=(51y and r14}y + 5z = 61)

VR

/'\ /’Q
(10y +11z) — 10 - (14y +52) = 14 - 51 — 10 - 61)

—

— 50z = 714 — 610 —» 104z = 104

—

pluggmg back in the equations, 10y + 11/@ 51 —1]

ﬁ

4{ and then in one of the original equations,

4x—?[\)+3@ 7—>x_=;3
La- R+ =3
(1{6 I+-5

= ']2

40
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