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The functions iy and . * form a fundamental set of solutions of the assoclated homogeneons

equation, and y, = 6e” is a particular solution of the nonhomogeneous equation.
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a) The substitutions y = y; + v and
1 4
dy  dyy  du

dr ~ d el
lead to
du1 + du P4 Qyy +u)+ Ry +u)?
fl’.ll I‘JI.I'
=P+ Qy + H_r,l'f + Qu + 2y Ru + Ru?
ar
% —(Q 42 R)u = Ru®.

This is a Bernoulli equation with n = 2 which can be reduced to the linear equation

LaTe
ey (Q+ 2y Rjw=—-R
a.r

by the substitution w = u~".

" . du I :
(b) Tdentify P(x) = —4/+°, Q&) = —1/x, and R(x) = 1. Then r% + (—l + i) w = —1. An integrating
(150 £ £

-

i it . F _a1—1 o F
factor is & so that +%w = —jl.r'l +rcoru= [—&.e' + cr '$:| . Thus, y = — + u.
T
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18.
Let M = —a?y?sine + 2ey?cosw and N = 2u?ycose so that M, = —2:%ysine + deyeoss = N, From
fy = 2*yeose we obtain f = w2yfcosx + h(y), K'(y) = 0, and h{y) = 0. A solution of the differential
equation is a?y? cosx = ¢
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9 I 10 Ol y"+P(x)y’+Q(x)y=0Z 0] Ot y"+P(x)y’+Q(x)y=cZ 0| 12 y13¢0l =H TS W
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Define y = ulr)e " so
¥ =—2ue" +u'e™, ' =u"em™ —duem 4+ due™™
and
W —dy=eFu — 4o =0 or uw’ —4du' =0,
If w = « we obtain the linear first-order equation ' — 4w = 0 which has the integrating factor

e_d'fdz = e~ Now

d . _ . -

—[e 4111.'] =0 gives e Yw=c
de

Therefore w = o' = ee™ and u = ¢ e*. A second solution is ya = e ¥ = ¢, We see hy observation that a

particular solution is y, = —1/2. The general solution is

g = e~ 4 62021: -
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10.
Define y = u(a)e™ so

y = ue® +u'e”, y" =u"e® + W'e” + ue
and
_I,,"” - -"}Ir,lf + 2y = ¢ Y — ety = Hett,
If 1w = u" we obtain the linear first-order equation w' — 1w = 5e** which has the integrating factor e~ Jir _
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d . e . ’
—_ | |f'J = Het gives ¢ w = Het 4 ey
dir”
Therefore w = o’ = 5e*" + epet and w = ?r oy cre’ + ca. The general solution is
I 5 A 21 T
y = ue” = 5" Tt eT e,
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dy/dx = x(y+3)-(y+3)/x(y-2)+4(y-2)
dy/dx = (x-1)(y+3)/(x+4)(y-2) 2 & He|stF He-2elgez
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=> B2 X0l CHEH 120| 2 OO 2 mill x2 ZEAIHA TAIH = 2 25LICH
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f(x)E 0I2ctAH =& (x*x)(Inx)(1)0] X LIR?

=>l, (x*x)(Inx+1)0| & LI Ct
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In[(2X - 1)/(X - 1)]
RX-1)/(X-1)=¢
2X —1=(X—=1)=¢f
2X — Xsel =1 — ¢
X#(2=-e')y=1-¢
X =(1-e)/@—é) = (¢ — 1) /(¢ —2)

In[(2X — 1)/(X = 1)) = n(2X — 1) — In(X — 1) =t
(2/(2X — 1)) % dX/dt — (1/(X — 1))+ dX /dt = 1

dX/dt+ (2% (X — 1) — (2X — 1))/((2X = 1)(X —1))) =1
dX/dt + (=1) = (2X —1)(X — 1)

dX/dt = (X —1)(1 — 2X)
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