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Note that ﬂy—lf‘\ir) = Ax + Ay and “%T?éx) = cAx
A system of equations is Ax = b is homogeneous if b = 0.

Suppose Au =0, Av = 0? anc. Ap = b, then
Alev +p) = g.AtV—I—Ap M—Fb b

Le.,, x =cy + p is a solution to Ax = b for any c.

&
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Solve the following systems of equatlons

o gl B v i, W i AR R R s

ﬁﬁ“l 2 37 [z]
14 5 6 o
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1 2 3] [z 0| (1 2 3] [z (2]
4 5 6 zo | = | 3 4 5 6 o | = | 5
|7 8 9 |z3| |0 7 8 9| [=s 8
(1 2 310 0 27
4 5 600 3 5
7 8 910 0 8]

\LR2—4R1—>R2, R3—7R1—>R3
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12 3|0 2
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0 0 00 O
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(1 2 3 0 2] .
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no solution
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Compare to solving linear homogeneous differential eqn: { ("’I

EX ay” +by +cy —g(t) 7 HP if ' h% L

i
:

2. ) More Work Find ©ne solut10n to ay’ ! —|— by —|— cy = g(t)
(see sections 3.5, 3.6)

Ify = 1,b(t) is a soln, then general soln to ay”-l—by +cy = g(t)
is
—C1¢1 + Cago)+ O
Check: a¢i + bd| + cp1 =0
agy +bdy +cp2 =0
ay” + by’ + cip = g(1)
To solve ay” + by’ + cy = g1(t) + g2(2)

1.) Solve ay/ + by +cy =0 = y = c1¢1 + cadpe for
homogeneous solution.

2a.) Solve ay” + by +cy=g1(t) = vy =1
2b.) Solve ay”’ + by’ +cy = g2(t) = y= 1o

General solution to ay” + by’ + cy = g1(t) + g2(?) is
Yy =c1¢1 + 292 + Y1 + P2



Examples: Find a su1tablef0rm for w for the following

SR e
£ 2

differential equations: 1
‘ 5 9{ 55
1.) y" — 4y’ — by = 4e? 50°¢ ‘?

4.) y" — by = 4sin(3t)

5) vy —4y =t?* -2t +1

6.) vy’ — 4y — by = 4(t2 — 2t — 1)e?



11.) " — 4y’ — 5y = 4sin(3t) + 5cos(3t)

12.) oy’ — 4y’ — 5y = 4e™?

To solve ay” + by’ + cy = g1(t) + g2(t) + ...gn(t) [**]

1.) Find the general solution to ay” + by’ -+ cy = 0:
c191 + Cagh2

2.) For each g;, find a solution to ay” + by’ + cy = g;:
(UF

This includes plugging guessed solution 1; into
ay” + by’ +cy = gi-

The general solution to [**] is
c1¢1 + c2¢2 + 1 + Y2 + .. Yn
3.) If initial value problem:

Once general solution is known, can solve initial value
problem (i.e., use initial conditions to find ¢, c2).



