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o) = 2 +a%, —2<x <0
AT T 20— 2%, 0 <z < 2
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i P 0 ’

Zy, x = -2y, dr=-2dy. New limits of integration
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i P 0 ’

Zy, x = -2y, dr=-2dy. New limits of integration
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New variable y =
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0 <t <2 use periodic expansion (not half range !).
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Find the particular solution of the equation ‘575 + 10x = foqa(t)
there f(t)=1—1t, 0<t <2 use periodic expansion (not half range !).

Solution:

f(t)y=1—t, 1 isthe even term, t is the odd term.

—1—-t —1<t<0
f‘)dd(t)_{l—t, 0<t<l1

We should use Fourier Sine series for f,;.
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We will use the general sine series to find a particular solution of the
differential equation:

Tp(t) = Z By, sin(nrt)

N = 2.2 B, si z%
(1)) ;( ') By sin(no)
Substitute all above into the equation:
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We will use the general sine series to find a particular solution of the
differential equation:
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differential equation:
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n=1
We will use the general sine series to find a particular solution of the
differential equation:

Tp(t) = Z By, sin(nmt)
(2,(t)" = > (~n*m*)B, sin(ngt)

Substitute all above into the equation:

©.¢) @)

Z(—nQWQ)Bn sin(nwt) + 10 Z By, sin(nmt) = Z(%) sin(nt)
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We should solve for B,

2m 2m ,
B, Ty(t) = E T sin(nmt)
n=1



Problem (12.3: 44 modified)
Find the solution of the initial value problem 1/ 42119y = feven(t),  x(0)

dt?
1, 2/(0) = 0 there f(t) = 2rt —t*, 0 <t < 27 using half range cosine

expansion. (Problem is modified ! not the same as in the text book. )

Solution:
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f(t)=2nt —t*, 2mt is the odd term, t* is the even term.
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Solution:
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Problem (12.3: 44 modified)

Find the solution of the initial value problem 1/ 4‘5755—#12:1: = feven(t), x(0)
1

. 2'(0) = 0 there f(t) = 2nt —t?, 0 < t < 27 using half range cosine
expansion. (Problem is modified ! not the same as in the text book. )

Solution:

f(t)=2nt —t*, 2mt is the odd term, t* is the even term.
Froen(t) = { —omt —t?, —2r <t <0
ot —t2, 0<t<2rm
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Problem (12.3: 44 modified)

Find the solution of the initial value problem 1/ 4‘5755—#12:1: = feven(t), x(0)
1

. 2'(0) = 0 there f(t) = 2nt —t?, 0 < t < 27 using half range cosine
expansion. (Problem is modified ! not the same as in the text book. )

Solution:

f(t)=2nt —t*, 2mt is the odd term, t* is the even term.
Froen(t) = { —omt —t?, —2r <t <0
ot —t2, 0<t<2rm
We should use Fourier Cosine series for f.,q;,-
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2 1 4
ap = — /(27Tt — t)dt = = /(27Tt — t))dt = -*
b 0 " 0 ’



Problem (12.3: 44 modified)

Find the solution of the initial value problem 1/ 4‘%—#1% = feven(t), x(0)
1

. 2'(0) = 0 there f(t) = 2nt —t?, 0 < t < 27 using half range cosine
expansion. (Problem is modified ! not the same as in the text book. )

Solution:

f(t)=2nt —t*, 2mt is the odd term, t* is the even term.

—omt —t?, —2r <t <0
Jeven(t) = { ot —t2, 0<t<2rm

We should use Fourier Cosine series for f.,q;,-

p 2T

2 1 4
ap = — /(27Tt — t)dt = = /(27Tt — t))dt = -*
b 0 " 0 ’

p

2
a, = — /(27rt — %) cos(nzt)dt
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Problem (12.3: 44 modified)
Find the solution of the initial value problem 1/ i 120 = feven(t),

1

. 2'(0) = 0 there f(t) = 2nt —t?, 0 < t < 27 using half range cosine
expansion. (Problem is modified ! not the same as in the text book. )

Solution:

f(t)=2nt —t*, 2mt is the odd term, t* is the even term.

—omt —t?, —2r <t <0
Jeven(t) = { ot —t2, 0<t<2rm
We should use Fourier Cosine series for f.,q;,-

p 2T

2 1 4
== [ @2t —t))dt = = | 2nt — t*)dt = -7
ag p/(ﬂ ) 7T/(W ) 37T

0
p 2
2 2 1 2
a, = (27t — t7) cos( n t = — | (27t — t*) cos 2t)dt

P s
0 0



Problem (12.3: 44 modified)
Find the solution of the initial value problem 1/ 1L 5121 = fopen(t),  x(0) =

1, 2/(0) = 0 there f(t) = 2nt —t*, 0 < t < 27 using half range cosine
expansion. (Problem is modified ! not the same as in the text book. )

Solution:

f(t)=2nt —t*, 2mt is the odd term, t* is the even term.

ot — 2, 2mr<t<
Jeven(t) = { ot —t?, 0<t<2m
We should use Fourier Cosine series for f.,q;,-

p 2m

2 1 4
ap = — /(27Tt — t)dt = = /(27Tt — t))dt = -7*
P 7 3

0
p

2
2 1
a, = — /(27rt—t2)cosn t)d —/ (27t — 1) cos( t)dtz
i 7T0 ’

1)n




The formula of the cosine expansion is:

feven( )—ao/2+Zancosn t) ——7T +Z cos(—t)
n=1

DO | S



The formula of the cosine expansion is:

n

Jeven(x) = ao/2+nz:1ancos n— t = —7T +Z COS(§t)

We will use the general cosine series to ﬁnd a particular solution of the
initial value problem:

(t) = Ag+ Y A, Cos(gt) (2(t))" = Z(—%)An cos( 51

n=1 n=1



The formula of the cosine expansion is:

n

Jeven(x) = ao/2+nz:1ancos n— t = —7T +Z cos(gt)

We will use the general cosine series to ﬁnd a particular solution of the
initial value problem:

(t) = Ag+ A, cos(gt) (2,(1))" = Z(—%)An cos(gt)

Substitute all above into the equation:

0 2

Z( T —)A, cos(nzt) +12A0 + 12 Z A, cos(=t) = —7r + Z cos(—t)

n=1 n=1

N S



The formula of the cosine expansion is:

n

Jeven(x) = ao/2+nz:1ancos n— t = —7T +Z cos(gt)

We will use the general cosine series to ﬁnd a particular solution of the
initial value problem:

© o 2
B n yo n n
zy(t) = A + ; Apcos(t)  (z(t)" = ;(—Z)An cos(t)
Substitute all above into the equation:
O 2
;( T —)A, cos(nzt) + 124 + 12 ; A, cos(=t) = —7T + Z COS(gt)
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The formula of the cosine expansion is:

n

Jeven(x) = ao/2+nz:1ancos n— t = —7T +Z cos(gt)

We will use the general cosine series to ﬁnd a particular solution of the
initial value problem:

- n = n? n
zy(t) = A + ; Apcos(t)  (z(t)" = ;(—Z)An cos(t)
Substitute all above into the equation:
O 2
;( T —)A, cos(nzt) + 1240+ 12 ; A, cos(=t) = —7T + Z COS(gt)
We should solve for A, 12A, = %7‘(‘2, Ay = 7{—;
n? 1+ (—1)"
—— +12)A, = — =1,2
( ].6 + ) 8 n2 Y n Y
1+ (=", n?
A, = =8 —— 4+ 12
n2 /( 16 +12)



The formula of the cosine expansion is:

feven(x )—a0/2—|—Zancosn t) ——7T +Z COS(gt)
n=1

We will use the general cosine series to ﬁnd a particular solution of the
initial value problem:

oo o 2
B n n o n n
z,(t) = Ay + ; Apeos(5t)  (zy(t))" = ;(—?An cos (1)
Substitute all above into the equation:
i( nQ)A cos(n t)+ 1240+ 122/1 cos(= i COS(Et)
16 2 D i 2
We should solve for A, 12A, = §7T2, Ay = 7{—;
n? 14+ (=1)"
—— +12)A, = — =1,2
( 16 + ) 8 n2 Y n Y
1+ (=1)", n? i~ 1+ (=1)", n? n
A, = -8 ——412 t)=— —8 —— + 12 —t



2 ©.9)

z,(t) = =y Z [—81 al (2_1)”/(—”— + 12) cos(gt)

18 4= n 16
Find complimentary solution of the homogeneous problem:
d’z,
T + 122, =0

m?+12=0, mio=2V3i, z.(t) = C|cos(2V3t) + Cysin(2v/3t)
Find general solution
z(t) = xc(t) +,(t)

z(t) = C cos(2V/3t) + Cysin(2V/3t) + - + Z [ ) /(—711—; + 12) cos(gt)

Find C; and () using
r(0)=1, 2'(0)=0

..... Write the solution of the initial value problem ....
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Solution:
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Problem (12.4: 4)
Expand in a complex Fourier series

f(x):{o, —r<x<0

r, O<zx<m

Solution:

n=——oo

+00 b
, 1 .
f(x) — Z Cnezmra:/p7 Cp = 2_ / f(aj)e_mﬂx/pdx
p
P

Rewrite for p =

400 1 . 1 .
f(z) = Z cpe™, Cp = %/f(x)e_mxd:v = gfxe_mxd:c =
n==-00 —T 0
New variable y = —inz, x= %y, dxr = %dy.

New limits of integration from 0 to —inr.
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Problem (12.4: 4)
Expand in a complex Fourier series

ﬂ@:{Q—w<x<O

r, O<zx<m

Solution:

n=——oo

+00 b
, 1 .
f(x) — Z Cnezmra:/pj Cp = 2_ / f(aj)e_zmm/pdaj
p
P

Rewrite for p =

400 1 . 1 .
f(z) = Z cpe™, Cp = %/f(:c)e_mxd:v = g/xe_mxd:c =
n==-00 —T 0
New variable y = —inz, x= %y, dxr = %dy.

New limits of integration from 0 to —inr.

—inm

—1 —1 : 1
2mn? / Ay e’ = y)l; 2n
0

(=1)" = 1]



Problem (12.4: 4)

Solution:
+00 1 b
fa)= 3 e o= o [ e
n=—0o0 Zp
Rewrite for p =
+00 1 z 1 n '
f(x) = Z cpe?, Cp = gff(x)eznxdx = %/xem:’fdaj =
n==00 -7 0
New variable y = —inz, x= %y, dxr = %dy.

New limits of integration from 0 to —in.

1 1 - i
2mQ/ye y =55 ye' =yl o

(=1)" = 1]




Good luck with 2MOQO3 final exam :-) !
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