
fiu.1{,.\M. -0 6rAt
-{D rnndr*d'''mrrt.v 

iDd',r*d,\t
@ e'rorou,a.n--

(apr,e'aA solqtiun )

[ynt{irulo, edtrtion}

CI

6

Sqo.obte egra*io rT h(ql il = q(x)
"dlt s

Lrneq, e$.ootun (ftrsFordr)
,

I

x xd& urlr fu sIo:riu L'
A$

9=tnoxt 
U



2018-1 CALCULUS 2A6111, Sec 002 Thursday 22 November 2018 Page 1

8.2 First-order Linear Equations

First-orrler lirrerrr equirtions ale rliffereirtial equations that can br expressed in the ftrriu

du
f + p(.r).y : q(.i:). (8.1u)

Gt-'nertrli.v. r*'e lnok for a gent-'ra,l sollttiorr on sorue colnulot] interval x.here p(.n) atd r1(;r) are lmtir

contimrous.

liotirt'{r'orn (X.10) tirat Lincar equatious tro.," $ ,urol.q both of rlcgree onc. If a llrst-ortlcr cquation

hns tiris plopcrtv. then it can lre rers,rittcn ns (8.10).

Example 8,6

t )rilirilrl ltlrirrlir ril Liii!'iri t, ,r'ttl i'r,i l iii ; l
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B.&s B.a'[pe*
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I-t
l,lt,l 1i 'i- -
i il.r'l .t'

Ja

Bie{
B$#

,

-,?q*

{'*

g*.

!,d,,

tr'ft-s:*'*

1+ r,'' -n

t)

t)

v

L

l
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t-
c*h){tl = ry-5

g(x- r1

h
ruI

'4 hcsB-ll =gG1
lgj

z. e.,lrdflualnrelQtaud'ud ("r,r + \# : Ax - y iri'a{1ugri*l:llfidryunirl

(a) Separableform u:-tl*flnFi.lrLll:1fil t.yl! : q( r')
il.t

^/-\ - X-l
!it- t: 

-^ v clu X'tI
Ltu1rtt.iL6u, + pltr)y : Qlr)

4,fr

q(r): O

(f+l)H 
= U(x-t) Br,ts=#r)

(v3u - g(x-r) = Q

_ x-LG\ -- o
f'tt uar P

-^vr1/

)A
do(

16
tgl

Lh(v):
(b) Linear form

pt*) : x-l
ffi



h(q)H= g(*) tgrH. d

Efu sly:'t$ l,':,i 
(x) 1.,q-,,b1nil'rpl

$rI(*) ul 
I 

=,tnm x(t),.. 4
6l l,-,Tt:t{\o'\ri 

$'t:ot}'hur^l o3x @

u S, *g(x)g =tt*)B ir
enndr,sr,dortl tr.,t [x) d'P'h3
g I 

---
=.I (x)1tx)ptr.) d$ +/ d\rl

oqnoltr', -1,tQ
+ ftx)PCA3 '*-[7,.trl' 33

t n)ft up{,u,[,9@
d$rrs,u'I.: 7r,r(x) 

yhl I : t#t-)

1rr)p(x) 
J= 

*l*' 
?Ti' Ptr)&rJos

dx

Ag)g(x)dcA 
=d@"

?G) 
dJx = 

furd1(xl

ltnrao = \t-,dl(*)

il.tsardor'
* d:{r,naumrouf;tnrul [fntqrattn 3 hd6r)

\nFog
d.il'-

=S^)
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l'nlrldr
lt:{r1"

Belora'is * sumrnary of hars to appl-r, the hlethod of lategrating Factors to the equatioil {S.10). If
the original equatiorr is rrot in the fon:r af (8.10), it neetls to be ren"rittell iirst!

\t,'.[, l. (..,1, rrl,,r,. I , .1r, i,lr , ,-, , : iiL-, _:.r..:-_ i.r ,.,_

.. 
- 

. l1.: 
- 

i:'.: ;,
i

Stt.'}r 2. -tri,tilil,1., lr,,tir .ir1,.. ,,f i i lrr i/ irr-r{l ,, !l)rr,:r- tlii, I,,.ri1l ;i-

-,,i

5tt.'1i 13, Iirtr.'.{trrtt.'},' ,i1t.i'1,,- r,1'tir,,t'r ':.riii ii,trr 5ii..l, j irir, I tL,,1r., ,}:. 1.g.s' 1.,.



0

6
o
o

4 *+
u 'rn\tqradq {ador 

.7u(x) 
= * 
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!,,1-,-,. ii.,,:iill,,tlirii;,i 1r,... -t,,Ir

, ,(r inkqrdt,nS {ac{ot

*u 
- ?c^tl =cg(x)

C-r d.x -x
Jl(x) =g' = Q

Bomxcnsont {n}tgrrlrq tuc*or "''r'SU .- t - -X 7x

g La*

d {e-*g) = g{ax

f g = c'tc

(*,p(x)t) = )atxtyrxt\

ffio
/l d;rfi',n'rrPh I

*r*,--ex

Iat/tt = [e*dv

o(r) = -t

k*, -- {L*
g(xldx
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ttryr^rd''Br,ritf
ProLrleur 8.6 Solve the initiatvalue protrleur

L
6

ltx-)

l(x)tH-fl]=,rk)*t
r*[*-*sl '*

{ttql ?l
fitlt x

a(t-u) ' *o\x

Iat{'r) :[{a"
l-g = $n1xl
x'

c frcr,r1[ltcwa'lt,!

--r.rna,Au9 2- = nWrl +t'C

E3
T : xlnl 

^l-t I

ffi-&"'v(1)::'
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?(x) = -*.

C*l -- t
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Let *s irurgine that ,*'e ar-e studyin.q the belu'rvi*,r of * f.,rr"rtor.ffifl*.1:irh cha,ges or.er ri,reI', " 'l
f. Strppose experiurentation shoq.s that u(f) satisfies tr differenti:-* equatioir {8.12)

ra_, 1' - n\

- tf l'/t l- "" \n /' u/'

,n,'t*,hdur,,J.r' tiu k d't va{lanotro\r'
1{'c nor,r neer{ to soil'e this ecgu*tiou to stucl1.the behavirinr r-tf .y(i}. \
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$u

-- 9u
r(o)

'- Ce

= kd+

' fraf

=kttG
= u*r@

=Eu** Ir?-]
-!.

dlntounr'i-l

=--1 c -- t Ja

k+l
9 -- 9on Irk>o

I
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