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Second order differential equation:

Linear equation with constant coefficients:
If the second order differential equation is

by ey =0,

"
Need to have twg independent solutions. h((/'aﬁh &L{Z’J
W9 ”‘W i
Solve the following IVPs: ,e ¢
v s
1)y -6y’ +9y =0 y(0) =1, /(0) =2
7 = br +9 = O G;encraj SIZ"\
A\ L £
(r-3)"=0 é/z? < (eg )+ 6 (te? )
= r=23
2) 4y —y +2y =0 y(0) =3, ¥'(0) =4
Ll/r(zt——/)’ + 2-:0 | G‘Sﬁncraf/ 54"\—/‘/,}_ !Q
|2 -4D@ _ 1, 4 o‘»”/cfﬁ.,lc“(’fé) A
2 27 o +e, € sin C{?—Uc) 3
3.) 4y + 4y Hly =0 |
Yr +Yr +1=0
(2/’” 1(_0(”%{—{); O :
= PTG

4.) 2y" —2y=0

2r—2. =0 L | . P S
yr |=O Y= c,(e” VY+ale ) |a

Cr-No+0)=0 2 4= 4




olve: 3" +y =0, y(0) = -1, y{0) = -

r2 4+ 1 =0 implies r? = —1. Thus r = 4. C
RECOMMENDED Method: gl
Since r = 0 & 14,(y = kjcos(t) + kqsin(t)
Then 3 = —kysin(t) + kzcos(t)
7(0) = —1: —1 = kycos(0) + kzsin(0) implies —1 = k;
¥ (0) = —3: —3 = ~kysin(0) + kycos(0) implies —3 = k2
Thus IVP solution: y = —cos(t) — 3sin(t)

NOT RECOMMENDED: work with y = c;e® + cze™® <= o
y = z'c-l gt — dcge™ \J

y(0) = %1: —1 = ;€% + c2e? implies —1 = €1 + ¢3. A (
7/(0) = —3: —3 = ic;e® — icee” implies —3 = ic; — dcy.

—1i = ic; + ics.

—3 = ic; — tca.

—38i—42 3i—-1

-2 T2

2ic; = —3 — i implies ¢; =

. e L
2ic; = 3 — 7 implies ¢ = #=E = =31

w2

Euler’s formula: e = oos(:r:) + isin(z)
= (B2)e* + (e = CF)eost) + isint)] + (<o) + i)

(%52 oos(t) + isin(t)] + (=1 cos(t) — isin(t)]

()cos(t) + (L)isin(t) + (2 )cos(t) + (F)isin(t) + (F)eos(t) — (2 )isin(t) + (F)eos(t) — (F)isin(2)

(L)isin(t) + (5L)cos(t) + (Lisin(t) + (3L)cos(t)

—(3)sin(t) = (3)cos(t) — (3)sin(t) — (3)cos(t)
= —3sin(t) — lcos(t) — x ‘( p(éa(

i
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