Lecture 8
Thursday, January 23, 2025 12:26 AM

Do Problem 3 on the last worksheet.

Recall the theorem:
If degP < degQ and Q(x) = (x — x1)(x — x3) ... (x — x;,) where x4, x5, ..., x,, are distinct, then we
decompose the rational function P(x)/Q(x) into simple fractions of the form

P(x) A A, + As
Qx) x—x, x—2x, X — X

What if Q(x) has repeated roots? For example, Q(x) = (x — 1)3(x — 2) and P(x) = «x.

x A 4, As A,
x—1)B3x-2) x—-1 (x—-1)? (x—-1)32 x-2

To find Ay, A,, A3, A4, we multiply both sides by (x — 1)3(x — 2):
x=A;(x—1)?(x—2)+A4,(x —1D(x —2) + A3(x — 2) + A4 (x — 1)3

Plugx = 1: weget1l = —A3,50 A3 = —1.

Plugx = 2:weget2 = A,,s0A4, = 2.

Plugx = 0: weget 0 = —24; + 24, — 243 — Ay, = —2A; + 24, — 2(—1) — 2,50 A; = A;.

Plugx = 3:weget3 =44, + 24, + A3 + 84, = 64; + (—1) +8,s04; = —2/3.

Therefore, Ay = A, = —=,A; = 1A, = 1.
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