Please try to use the example 1((next page) method. Thanks. 
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Ans. f(t) =cosh V21 + cos /2t.




(Please follow the direction of the question. Thanks.)

[image: image2.png]EXAMPLE 1. Let us find the function f(r) that corresponds to

) F(s) = —— ey (a>0).

The singularities of F(s) are the conjugate points
sp=ai and 3;=—ai.
Upon writing

28 here ¢(s)= —

F = _
O =z Gra?

we see that @ (s) is analytic and nonzero at sy = ai. Hence s is a pole of order m =2
of F(s). Furthermore, F(s) = F(5) at points where F (s) is analytic. Consequently, 5,
is also a pole of order 2 of F(s); and we know from expression (2) that

(6) Res[e“r(s)] + Res[e F(s)] = 2 Re[e' (b) + byt)],

§=50
where b, and b, are the coefficients in the principal part
b by
s—ai (s—ai)?

of F(s) at ai. These coefficients are readily found with the aid of the first two terms
in the Taylor series for ¢ (s) about sy = ai:

¢(

F(s)= 2qb( 5)= [
¢(ai) ¢'(ai)

et 0 s —ai| < 2a).
(.vfui)lJrs—ai+ Wsle—ail <2

—ai)+~--i|

It is straightforward to show that ¢ (ai) = —i/(4a) and ¢'(ai) =0, and we find that
= 0and b, = —i/(4a). Hence expression (6) becomes

Res[e® F(s)] + Res[e® F(s)] =2 Re I:ei”’ (—Lt) = it sin at.
s=5¢ 5=7g 4a 2a

‘We can, then, conclude that
(7) fiH= Lt sin at (t > 0),
2a

provided that F (s) satisfies the boundedness condition stated in italics in Sec. 81.
To verify that boundedness condition, we let s be any point on the semicircle
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s=y + Re'? (—<0<—),
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[image: image3.png]where y > 0 and R > a + y; and we note that
isl=ly +Re’| <y +R and Is|=ly +Re®|zly —Rl=R—y>a.
Since
Is?+a¥ 2 lIs]® —a? = (R - y)? —a® >0,
it follows that
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The desired boundedness condition is now established, since Mg — 0 as R — oc.

1F )= <My where Mp=






