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Def. Exponential order
A function f () is said to be of exponential order if
Li ) = 0
t—=
Example 1 Show that X" is of exponential order as x> o, n > 0.

Solution :

n
_ X o .
Lt e ™x" =Lt — [—m i.e., Indeterminant form]
X —» o0 X+ 2€ ..

n—1
= Lt %&—- % i.e., Indeterminant form
- ae
e [Apply L’ Hospital Rule]

= It % [Repeating this process we get]
X = o0
1
= Lt ——— [Applying L’Hospital’s rule]
x=+m 4 €

Hence x" is of exponential order.

Example Show that t* is of exponential order.

2
Solution : Lt e ™t = Lt £ [3:— i.e., Indeterminant form]

o0
Tt co [—owc“

[Apply L’Hospital’s rule]

_:—I:tw sz;t [% form] [Apply L’Hospital’s Rule]
2 2
= Lt = =
— 32 f:st <«
=20
Hence £ is of exponential order.
Example Show that the function

2
f(t) = €' is not of exponential order.

Solution : Lt ¢ S f.’t2 = Lt e_s"Hz

t > o0 t-> oo

= g = @

2
So f(f)=e' is not of exponential order.
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Define function of class A.

Solution : A function which s scctionally continuous over any finite
interval and is of exponential order is known as a [unction of class A.

4 Important Result

(1) L] = % adisrets
H-l
(2 L") = e where n = 0, 1, 2, ...
iy
n 'n+1 ; )
@) L] = — where n is not a integer.
5
(4) L{em] = s—l-a where s >aors—a > (
R I -
(5) Lle ]_:c-i-a where s +a > 0
(6) Llsmat] = za > where s > 0
FF+a
(7Y Llcos at] = 3 : 5 where 5 > ()
F+a
(8) L[sinh at] = 2 2 = where s > |a | or 5 > a*
(9) Licosh af] = -~ where s* >4’
- at

(10) Liaf () £ bg ()] = a L [f()] £b L[g ()] [Lincarity property]

)
N : xﬂ i I_
ote (1) e |.1 L§+
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@ e®=p=5=40

m

(3} F!I'H"l =a!
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@) Thgqg = [l eNix
0

(5) Tas1 = nT,

(6 Ty = Vr
ax
& Gnbrde = — [a sin bx — b cos bx]
@ Je™sin i
ax
(8) [e™cosbrdx = = [a cos bx + b sin bx]

©) sin®6 = ;[3sin6 — sin36)

(10) cos*0 = 7 [c0s36 + 3 cos 6]

(1) sin A cos B = %[sin(A+B)+sin(A—B)]
(12) cos A sin B = 2 [sin (A + B) —sin (A - B)]
(13) cos A cos B = %[ms(A-i—B)ﬂ-cos(A—B)]
(14) sin A sin B = ——;-{cos(A+B)—cos(A—Bl)]

5.2 TRANSFORMS OF ELEMENTARY FUNCTIONS -
BASIC PROPERTIES

(Result (1) : Prove that L[1] = % where s >|D
Proof : We know that Lf(©)] = [ e S'f () dt
0
Here f(t) = 1
© ot ®
w1 = fedt = -
0 0

— _% [0 — 1] by note (2)

=%,s>0



