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Solution: Let us denote the term in the square brackets by

0 ;
] — / (1 + _2. ’) jkzlcosg / [/2 2 ’ o
[ _1/2 7 < |e dz" + e 1:— 73) etk cosgdz,]

in the first integral, and interchanging the lipy;
Itg

l/2
[:// (1_ gzﬂ) e—jkz”C030dzfl+/Z/2 (1_ 2
0 [ 0

] k2!
zz) ey

Since both the integrals have the limits 0 to ! /2, we can write

e 2 _
F= / (1 _ —Z’) (ejkz'COS() T e—ji:z’cosﬂ)dzl
0 [

Now we can simplify the integrand by using the identity e/* 4 ¢—iz

to get
l/2 9 , , ,
= /0 1-— 72) 2 cos(kz' cosf)dz

Performing the integration

Substituting 2/ = —

= 2cos7.

=9 [si11(kz’ COS H)J iz 4 [ ,sin(kz" cos 9) 5 cos(kz' cos (9)]’"‘2
— - = |2

kcos @ 0 [ kcos@ (kcosf)?
Substituting the limits and simplifying, we get

4 kl
I = W [1 — COS (gcosﬁ)J

Using the identity cos(26) = 1— 2sin?#, the above expression can be
written as

0

4 . 9 (kl )
— 1 ouin?(Fcoso
shal7rrey b S

: kl .
sin® (%% cos 9) a (? cos 9)

and hence the integral reduces to

For kl/4 < 1

B | ~
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Solution: Let

. Cos’ ( g COS 9)
df

sin @

/"f 1+ cos wcos&)dg
9 sin 0

Substituting « = cos§ and du = —sin#df, and interchanging the limit of
integration

[1 1+ cos('iru)du
) 1 — u?

Using the relation

1 _1( 1 " 1 )
1—u2 2\14+u 1-—u
we can write

1 1
I 1 (f 1 —|—cos(7ru)du+/' 1 +cos(7ru)du)
4 1 1—u -1 14+ u

Substituting u = —t in the first integral and interchanging the limits

/‘1 1 + cos(mu) du — /1 1+ cos(vrt) it
-1 1—u 29 141

Therefore, we can now write

du

/1 1 4+ cos(mu)
2 14+u

We make another substitution, 7u = y — 7, to gét

_1/2?1—c03yd
2 Jo ) y

The relation cos(y — ) = —cosy has been used to arrive at the abo¥®
expression. The Taylor series expansion of cosy is

2 4 6
y: Ly oy
cogy=1—-Srd gt




his can be used to rewrite the integral as

5 7
vy v Y Y d
. y vy Y _Z 4.--]aY
1 2/0 (2! 4 T 8!

rming termwise integration and substituting the li

T

On perfo mits, we get

1
I =(9-8696 — 16.235 + 14.2428 — 7.5306 + 2.6426 — 0.6586 + 0.1225

—0.01763 4+ ---) = 1.2179
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Fig. 5.26 Array factors of a 5-element
broadside array with binomial (solid line)
and uniform (dashed line) excitation
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