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MATH 6101 090 Solutions Assignment 5

1. a) Show that

NG ¢ ) sin2x sin3x sin4x

- =—-sinX + 3 + —.for —r<x<nrx
12 12 2

33 43
From Proposition 5.1.4 we have

X2 72_2

——+—=C0SX —ECOSZX +£COS3X —LCOS4X —|—iCOS5X —
4 12 4 9 1

Integrating we get:

X3 xr?

IETRIET,

Since sin(0) = 0, we get:
X xa* _sinx . SiN2X _sin3x  sindx
12 12 2° 3° 4

b) Show that

x* 72X N it cosx_ COS2X  COS3x  cosdx
48 24 720 2* 3 4
From above

X xz® _ sinx4 sin2x  sin3x N sin4x
12 12 2° 3° 4°

Integrating we get:

x* 72X L C —cosx_ S082X | COS3X  cos4X
48 24 B 2 3* 4*
Since cos(0) =1, we get:

1 1 1
Celruty g
Likewise substituting x =7 /2, we get:

z* z* COST N cos3z/2 cos2x

248 Pxoa CTCSF/2) 3 4

c I 1 1.1 1 if11 1
768 2* 4* 6* 8* 2* 24 3% 4
C_77z4:£
768 2°
_77[4
- 720

Thus, we get:
x* X N it cosx_ S0S2X | c0s3X  cosdx
48 24 720 2* 3 4

. 1 . 1 . 1 .
+C =sinX ——=sin2X +—sin3x ——sin4x +---
8 27 6

+...for —r<x<rx
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c) Show that
”_4_1+i+i+i+--- for —-r<x<rx
90_ 24 34 44

From above
xt 72X N it cosx_ S0S2X | C0s3X  cosdx
48 24 720 2* 3 4

Substituting x = 0, we get:

LLANPUNE S SN
720 2% 3% 4t
1 1 1 1 1 1 ]

1
:[1+?+?+F+”']_2[?+F+F+§+m

24 34 44 24 24 34 44
77[4_14[1 1 1 1 ]

1 11 2(, 1 1 1
=ttt e[l S

720 16| 2F 3 @
7[_4:1+i+i_|_i_|_...
90 2 3 4
d) Show that
ia :1+i+i+i+~- for -z <x<7
945 2° 3% 4°

We have to do a), b) and c) to get this.

x* 72X N I — cosx COS2X N cos3X  cos4x N
48 24 720 24 3* 4*
Integrating we get:
x° =X’ N 77X LC —sinx— sin2x N sin3x  sin4x
240 72 720 2° 3 4°

Since sin(0) = 0, we get:

x° 2% N 77X —sinx_ sin2x N sin3x  sin4x N
240 72 720 2° 3 4°
Integrating we get:
x° N 77'%? L C - _cosx4 C0S2X  COS3X N cos4x N
1440 288 1440 2° 3° 4°
Since cos(0) =1, we get:
C=—l4g—bas—

Likewise substituting x =z /2, we get:
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~ N 77° +C:—cos(n/2)+COS”—C053”/2+C052”+
2°%x1440 2*x288 22x1440 2° 3° 4°
C+ 317[6 :_i_l_i_i_i_ 1 +.. 1 1+i—i+i—“'
30720 2° 4° 6° 8° 26 2° 3°
3172° C
30720 2°
_ 317°
30240
Thus, we get:
x° _72'2X4+77Z'4X2_ 317° :_COSX+COSZX_COS3X+COS4X+
1440 288 1440 30240 2° 3° 4°
Substituting x = 0, we get:
3 _ 11 1
30240 2° 3% 4°
[1+216+ + = ] 2[% — éw-]
[1+1+ +— +] [+ +— +l+]
2° 2°
31x° :Q[H 1,1 i+ ]
30240 64 2° 4*
° 1 1 1

=14+ —+— + =+
945 2¢ 36

t 11

T 1
2. Provethat —==1+-———= 4=
22 3 5 7 9 11 13 15

We have that

=2 sinx—lsinZX +lsin3x—lsin4x +£sin5x—---
2 3 4 5

T 1 27 1 . 37 1 . 4 1 . 520 1 . 6214 1 . I1x
Z —2lsinZ — ZsinZ + Zsin2Z — Zsin =2 4 —sin2Z — Zsin—Z 4+ =sin—~ —...
4 3 4 4 4 5 4 6 4 7 4
T_Gl¥2 1 1V2 1V2 1 12
4 2 2 32 5 2 6 7 2
T \/— 1 1 1 1 1 1 1
=2|1+=——————--- S | e H
[ 3 5 7 ] [ 2 6 10 14
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1 1 1
%:\/E 1+§—g—?—"' —[1——+——_+ ]
T 1 1 1 T
=21 +=—=—=—... _
4 \/— Jr3 5 7 4
T 1 1 1
=21+ —...
2 \/7 Jr3 5 7

PR SR S S SR SRS S S
22 4% 52 72 8% 10% 112 '

3. Prove that il

Here we will use
2

x? = 4|2 _cosx +
12

COS2X C€c0S3X co0s4x cos5x
2w & 5

with an appropriate choice for x: x :%

2 2

Fual R ECpe cos(227r/ 3) cos(327r/ 3) N cos(427r/ 3) cos(527r/ 3) N cos(627r/ 3)
3 12 3 2 3 4 5 6
771 v2 1 y2 y2 1
9 12 2 22 3 4 5 ¢
7[_2—”_2_& 1+i+i+i+... _|_4 i+i+i+i+...
9 3 2 2> 4> 5 3¢ 6 9* 12°
72-_2_72-_2_2 1+i+i+i+... +i 1+i+i+i+...
9 3 2> 4 5 3? 2 3F 4
”_2—7[_2_2 1+i+i+i+... +i”_2
9 3 2 4% 5 3’6
213 27 9 2> 4 5
4”2—1+i+i+i+i+i+i+i+...
27 2> 4* 5 7 8 10° 117

4 Provethat”—2—1+i+i+i+m

' g = 3 5 70

Use what Euler already had
22—1+i+i+i+i+i+...
6 22 3 4 52 6

and
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ﬂ_z—l_i_|_i_i+i_i+
12~ 22 3 4 5 @
Therefore,
£2+”_2_ I RSP S SR N P I S S S T
6 12 22 3 4> 5% 6° 22 3% 4* 5° 6°
z_pp 2.2,
4 3 5
2
AN WO SR
8 3P 5
5 Provethat”—s—l—i+i—i+
' 32 3¥ 5 78 '
From 4(a) we have.
NG ¢ ) sin2x sin3x sin4x
—— =—SiNX+—F———5—+—5— -
12 12 2 3 4
Letx:£
2
> 1 1
- = - +
96 24 3 5
LANEPRNE T
32 3 5
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