Math 290 ELEMENTARY LINEAR ALGEBRA
SOLUTION FOR QUIZ — I (01/24)

January 31 (Thu), 2008

Instructor: Yasuyuki Kachi

Line #: 74449 / 82588.

[I] (20pts) Consider the system ar + by = ¢ (a #+ O).
cx + dy = f

(1) Multiply — % to the first equation and then add it to the second equation.
a

be

by, - g

a

ce

The resulting equation is (d —
a

(2) In the identity obtained in (1), multiply a to the both sides:

(ad — bc)y = af — ce.

af — ce
ad — bc

Thus, assuming ad — bc # 0 , we have y =

(3) From the result of (2) and the first equation ax + by = e, we have

T e (L (ailf_-bcce ) )
e(ad—bc) —b(af—ce)

1
a ad — bc
1 ade — bce — abf + bce
o« ad — bc
1 ade — abf
o« ad — bc
1 a(de - bf) de — bf
a ad — bc N ad — bc
B de — bf af — ce
Hence (a:, y) N ( ad — bc ad — be )

1



(4) When ad — be = 0, the system of linear equations

ar + by = e,
cr + dy = f

has either no solution or infinitely many solutions . Indeed, the system

2z + y = 1,

10z + 5y =1
has no solution, whereas the system

2z + y = 1,

10z + 5y = 5

has infinitely many solutions (1‘, y) = (t, 1 - 2t).



