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27.

core,

Here we want to take Laplace transforms of both y and z and
their derivatives. Let Y be the Laplace transform of y as
usual, and let Z be the Laplace transform of z. Take Laplace
transforms of both differential equations and substitute the

initial conditions.
(pY -yo) +(pZ -2) -32=0,
(p%y - PYy - ¥y) +(PZ-2,) =0,
pY +pZ -§~-3z=o,
p’Y+pz-2=0.

We can solve these equations simultaneously for Y and Z to find

Y=t Z=é<?_7:)‘1 - sty )
p2(4-p) S\ -4 plp-

Then, using L2 and L7 to take the inverse transform of Z,

we find z:

4t
z:%(el‘t -T—l __e )=%e[’t+%(1- e“)

We can now either find y from Y, or we can find y’ directly from
the original differential equations and integrate to get y. By

the latter method, we find from the first differential equation

27, (continued)
y'=3z-z'=3(el‘t+%)-4e[’t=l-e4t,
y= y' dt:t-%e“t"‘c.

Since y0=0, we find C=1/4; then
y=t+i(1-ett).
To find y from Y, write

yolb-p) +p_1 1

+
p’4-p) p? PP

and use L6 and L7 to get the same y we found above.



29. Take Laplace transforms of both equations and substitute the

initial conditions.

f=s

pY-1+pZ-1-2Y==,

o,

or

z-(pY-1 =%,
p

1

(p-2)Y¥+pZ=2+z,

¢V
-pY+Z=—17-1.
P

Solving these equations simultaneously, we find

1
Y=
p—l
so by L2,
2) 'y=e".

29. (continued)

The easiest way to find z is to go back to the given differen-

tial equations. Solving the second equation for z and using (2)
gives
3 z=t+y'=t+e",

Alternatively we could find Z from (1).

2
(p2+p-2)z=p(z+%)+(p-2)(-1—2-1> =p+2+2 3222,
P p

7= p+2 p’+p-2 _ 1 .1
(r+2)(p-1) pz(p2+p_2) p-1 pz

Then by L2 and L5 we find z as in (3).
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