Solving polynomial equations:

Example: 7> + 7% + 3r +10 = 0

Plug in r = 4

(::1)3 -+

(::2)3 —+

-1,

-2,

-5, £10 to see if any of these are solns:

(::1)2 + 3(::1) +10 #0

(::2)2 -+ 3(::2) + 10 ? =720

(=23 + (—2)2+3(-2)+10=-8+4—-6+10=0

Thus (r — (—2)) is a factor of > +r%4/3r +10

Hence r° 4 1% + 3r +10 = (r +2){(r* + r+3)

rd



To find the coethicient of r in the above, you can do so by
(1) long division, (2) inspection, (3) using variable x

rP+r:4+3r+10= (r+2)(r*+/,_x[_ r+5)
(r+2)(r*+.x r+5)=r+ 2+ x)r*+ (2x+5)r + 10
7o 72 3r 10
Thus 2 +x =1 and hence x = —1
Check: 2x +5=2(—1)+5=3

Hence 7° + 1> +3r+10 = (r +2)(r* —r +5) =0
Thus 7 = —2, 1541220 Thus 7 = —2, /19




In special cases, you can use the unit circle.
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In special cases, you can use the unit circle.

Ex:/r* +1 = 0 implies

r=(—1)f = (=1 + 0i)i = (¢™)1 = (ei(™+27K))3
k=0: € =cos(§) +isin(§) = L+ i
k=1 8% — €05 (%Tﬂ) + zsm(%’) = \éi | z\éz



















In special cases, you can use the unit circle.

Ex: r* +1 = 0 implies
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Example: Solve y(@) +y =0

Y = et implies r* +1 = 0/and thus
—L \/7 \/7 arld r —

Thus general homogeneous solution 1s

Y = clef’cos(‘ft) + cze'\[tum(‘ft)
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Example: Solve v — 8y =0, y(0) =0, y'(0) =0, y"(0) = 0.
S = (r-2 /4’24 # 1
o Q= O =) ) . )
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