Linear algebra pre-requisites you must know.

by, ..., by, are linearly independent if

c1b1 + cabs + ... + ¢, bn = dib1 + dsbs + ... + d,,bn
implies ¢ = dy, co = ds..., ¢,, = d,,.

or equivalently,

by, ...,by, are linearly independent if

c1b1 + cobs + ... + ¢, by = 0 implies ¢; = ¢ = ...c,,.

Example 1: by = (1,0,0), ba = (0,1,0), bg = (0,0,1).]]

(1,2,3) # (1,2,4).

If (a,b,¢) =(1,2,3) thena=1,b=2, c = 3.

Example 2: by =1, by =t, bg = 2.
142t + 3t2 # 1+ 2t + 4¢2.

fa+bt+ct?=1+2t+3t2thena=1,b=2, c=3.

Application: Partial Fractions

(z241)(x—3) z?+1 z—3

_ (Az+B)(z—3)+C (22 +1)
- (z2+1)(z—3)

4 _ (Az+B)(z—3)+C(x241)
(z24+1)(z—3) (241)(z—3)

Hence
Thus 4 = (Az + B)(z — 3) + C(2® + 1)
4=Ax*>+ Bx —3Ax —3B+Cx*>+C

4=(A+C)x*+ (B-3A)z—-3B+C

Le., 022+02+4 = (A+ C)2?> + (B—-3A)x —3B+C

Thus 0=A+C,0=B—-3A,4=-3B+C.

C=-A, B=3A,
4 = —3(3A) + —A implies 4 = —10A.
Hence A=—-%, B=3(-%2)=-2,C=2.
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Thus, (z241)(z—3) — z241 + z—3
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