SECTION 4.1.2

o1 Three sets of functions
set is linearly dependent or }

ndependent.

are given. Decide whether each

@) =0, flo) =3, fi&)=7
fi(e) = sin(22), fo(z) =1, falz) = sin’ T
fz) =, f(z)= |z}

2 For the next two sets
functions are independent ¢

fl(x) = 1+$3) f

filz) ==, fo(z) = In

3 Show graphically th3
filz) =1

are linearly independent |
the Wronskian of these tw

interval.

of functions show that the given
n the given interval.

5 _oo< T <00

3

2(2’:) =T

e, fi(z) =zlnz, 0<z <O

Lt

and fo(z) = =*lz]

bn —00 < T < 00, and show that
) functions is identically zero on the
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SECTION 4.2

el For these next four diffe
solution of each using reductio
for each equation.

y" — 4y + 4y

(z? +1)y" — 2y
y” + 6y! + gy .
zy" — (z +2)y

3z

[y

o2 The function y; = e~
equation associated with

yﬁ + 6yl

Use this information to find t
tion.

brential equations, find a second
n of order. One solution is given

— 0? Y = 623:
- 0: = 1:2 +1
=0, 3y =od

+2y =0, y;=¢€"

5 a solution of the homogeneous

+9% =1

he general solution of the equa-




SECTION 4.3

el Find the general solut
equations.

1

yﬂ _
y" + 2y

1

yffl+5yfl+
. yIH+

2 Solve this differential equ
conditions.

y' -3y +2y=0,

3 Find the general solutit
given that
y1 = e%cosz

yl" _ 4yh‘ +

¢4 Find a homogeneous linea|
stant coefficients having the gi

y1 = cos(2zx),

on of the following differential

6y =10
—3Jy=40
8y =10

3 -9y =0
Yy =0

ation subject to the given initial

y(0) =2,5/(0) =3

DT of" this differential equation

1S & solution.

By’ — 4y =0

r differential equation with con-
ren solutions.

y2 = —sin(2z)




L

L]

SECTION 4.5
o1 Write the following differential eq

L(y) = g{z), where L is a differential

coeflicients.
y'"—y”~y’+y=

«2 Factor this differential operator.
D' — D3 +4D* - 4
3 Verify that the given differential ¢

indicated function.

1
2D2 -+ E, cos (';

4

¢4 Find a differential operator whid
#2(1 — 2z).

o5 Find a differentizi cperator whid

22 4 sinz + cos

o5 Find three independent functioj
by the operator

DY 3D +4D? 4

)

hation in the form

pperator with constant

T

=

LD

jperator annihilates the

h annihilates

h annihitates- ..

.

hs which are annihilated

2D.

123

SECTION 4.6

o1 Solve the following differential ¢
y'+5y +4y =€

o + 9y = sin(37]

" + 9y = sin’

ym + 2yn + yr - (e2z

o2 Solve the following equation st

conditions.
yHI + 4y” + 4yl —

y(0) = /(0) = 3"

«3 Find a particular solution for f

Y +y = zcosf

quations.
ot T

+1
z

m e—-'lz)‘z

bject to the given initial

he differential equation

21).

W




SECTION 4.7

o1 Use variation of parameters to solve these differential
equations.
y'+y = —cscxcotz

y"' —y=coshz
y”_i_zyf_}_y:ez

yn _ y! — oy = 3:1:262:

¢2 Solve this differential equation subject to the given initial
conditions.

9y —y =zed, y(0)=1,4(0)=0

3 Given that the functions
2%, z%lnz
form a fundamental set of solutions of
2.1 I _
zy —3zy +4y=0 on z > 0,

find the general solution of

oy — 3z + 4y = 2%

o4 Given that t11:e functions
cosh(Inz) and sinh(lnz)

are linearly independent solutions of

" + oy —y =0 for >0,

find a particular solution of

%" + zy' — y = sech (Inz).

o5 Using theorem 4.9 page 148, find a particular solution of

T

y”—2y'+y=4x2+%.



SECTION 4.5

o1 Write the following differential eqyiation in the form

L{y) = g(z), where L is a differential ¢perator with constant

coefficients.
B y’”""y”__'y,‘i‘y:(a

o2 Factor this differential operator.

D= D*+4D? — 4D

I

3 Verify that the given differential operator annihilates the

indicated function.

1 Y
2D 4 = (—
+ 5 Cc0Ss 5

¢4 Find a differential operator which
:1:2(1 - 2z).

+5 Find a differentizi cperator which)

22 + sinz + cos 24.

¢35 Find three independent functions
by the operator

D*-3D* 4+ 4D%* - 1

annihilates

annihilates - ..

which are annihilated

D.

L

m

SECTION 4.6

o1 Solve the following differential eqyations.

YV +5y+dy=etz

y" + 9y = sin(3z) +

1+ v =sin"z

1

ym +2er +.?;r — (er + 3—21)2

2 Solve the following equation subjgct to the given initial

conditions.

ylﬂ' + 4y” + 4yl — me.-

y(0) =y = y"(0)

3 Find a particular solution for the

" +y = zcos(2z).

2z

= 0

differential equation




123

SECTION 4.7

el Use variation of parameters to solve these differential

equations.
y" +9y = —cscxcotz

y' —y=coshz
y!l+2yf+y:ex

y" _ yl - 2y —_ 31:2821‘

2 Solve this differential equation subject to the given initial

conditions.

9y —y= ze3, y(0)=1,y(0)=0

3 Given that the functions
| 2%, z%lnz
form a fundamental set of solutions of
2y’ — 3zy' +4y =0 on >0,

find the general solution of

oy’ — 3zy + 4y = .

o4 Given that th'e functions
cosh(lnz) and siahtlnc)

are linearly independent solutions of

22" +xy —y =0 for >0,

find a particular solution of

" + oy’ — y = sech (Inz).

o5 Using theorem 4.9 page 148, find a particular solution of

z

yi!_2y1+y=4$2+%.
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SECTION 6.4.1

o] Find the singular points for these two dxfferentxa,l equa-

tions and classify them as regular

1
z+1
-1y + Z:Ey'-

i

Y

yl

r?(z

o2 Use the method of Frobeni

pendent series solutions about th
for the differential equation:

16(1 — 2)*(1 + z)z*y" + 32(1 — ]

3 Use the method of Frobeni

or smgula.r

us to find two linearly inde-
e regular singular point z == 0

L+ 2)ey +3(1 - 2)’y =0.

s to solve

9x2y" 4 36zy’ + (97 — 20)y = 0.

SECTION 8.1

o1 Solve the following systems

@ _y=0,
at Y '
Dz +y=t, (D-3)
D*z — 2(D?+ D)y =

2 Solve the following system
conditions.

]

-y
z(0)

dx

1
p +

3

Ly

Y
dt
(0)

of differential equations.

dy
=1

z+(D-3)y=
rost, 2+ Dy=10,

subject to the given initial

=z+ 2y

240 -2




SECTION 8.4.1

o1 With A, B and C given as follows, calculate the qua.m.i-.
ties AB, BA, BAC, and ABC.

A=(123), B=

- G0 B2

G
i
[ B
G2 BD
L e B

o2 With A and B as given below, find AT+ BT and (A+B)".
12 {4 9
Az(s 2)’ B‘"(-l —1)

«3 Write the given sum as a single column matrix.

23 -1 t 1 2t
10 1 —~t|+i21+ 1
12 1 1+¢ t -1

o4 With X as given below, find %.

P sin 2¢ + cos 2t
~\ 2sint+cost

S/ CTION 8.4.2

o Jse Gauss-Jordan elimination to solve the system of equa-

tion:s. or to show that the system has no solution in each of the
following three problems.

T+2y4z =8
I+’y =3
T+ z =4

dz+y—=z =0
r—y+3z =15
z+y+T7z =37
z+2y+3z =3
4z +5y+6z =7
T+ 8y+9z =38

SECTION 8.4.3
+ Find the eigenvalues and eigenvectors for these matrices.
/0 1Y
\ -2 3)
12
3 2
6 -1 -6
3 0 -2

4 ~1 —4



