NAME: QOgre Qgre TEST3/ MAP2302 Bonus Busi ness

Read Me First: Show al | essential work very neatly. Use
correct notation when presenting your conputations and argunents.
Wite using conplete sentences. Be careful. Renmenber this: "="
denotes "equal s" , "O" denotes "inplies" , and "<" denotes "is
equi valent to". Do not "box" your answers. Conmunicate. Show
me the all magic on the page. Test #:

Under the table magic 10 point bonus: Reveal in gory detail how
#17, the Laplace Transformof f(t) =1t% is obtained. Were??

In order to see that
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we plainly shall need to work with the definition of the Lapl ace
transform Evidently
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Now consi der the gamma function, also defined by an inproper
i ntegral,
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Formally, to wite the Laplace transformin ternms of the gamm
function, we should do a sinple substitution, nanely letting

u =st so that s'du = dt when s > 0. Then, at least in a form
sense,
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if s >0.
O course there is a problem here: convergence. If a > 0,
t he convergence of the inproper integrals is not problematical.
Al is well. Wen -1<a< 0, howver, we do have a wee

difficulty. The integrand is actually unbounded in each interval
(0,¢) when ¢ > 0. The bottomline is that in this case one nust
deal with two limts: b - o and a - 0. 1’|l spare you the
details. What turns out to be needed is an appropriate
conparison test. Can you give a precise fornmulation of this

pi ece of magic ?? Can you conplete the proof ?7??



