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CHAPTER 18

Section 18.2

2.(6) LCAusBnarl-AL[uI-BLIN]
= (AutBr), + oL (At B Au By ) + @ (AusB), ,
~ AUt alidy + B Uyyy) =B (N + ol + BN )
= o(.(Az-.A)uux_-ro((Bz-B)m\rx+o(AB(u~')xA 2
A/:) M—x ) &iQ Cﬂ\m ) "‘“'d:"“‘o‘ N €q.
‘”[5 A=o,8=2,u=§,'§3;?xfhm & = O+x(4-2)% = 20x #O. Thua, L 43)
mendontars . (We usd AB stk tham o becauae f the o, p anthe POE.)
(c)

(d) L[o(uf%—ocl_tu]- 2];\\5{1\1‘] %/ /}‘/
= Q) ot X OB = A P ) - (ot R0 ) =05 Linsan
(e) ruv?':fun (Mn;‘f et ﬁ?w) \)%%z y %% _ N
($) Mrsan (q) Linean. NOTE: L= 37'/575‘4-‘53/3@%-9(. dote mll amelude Hhe €7
(h) nendavsan (due 1o the ult Lo ). Ll o phar X :
L[du+pr\f’]—o(L[u]-@L[%r]
= x(y&+%)x+(du+(&r\r)(oéu+p:\r) —oc(%+uu,a)-@%+mr,a) |
= (a*-ox) uu,g +( @"-(8 )N"N‘,J + o(@,%unr)g
MM;\'M&M; 3o fa C&MCMMGLJ@ omd. frnima M5
eq. ”i’ 0L=0,R=3, U Aunx, V=% L = 0+ Gy 2 +0=124% £ 0. Thea,

3. (@) A=1,B=Y,C=0, s¢ BZAC=14>0, Ao W& (W o He

x’ M) 4,

(b) Agx,Bz-r/z,C=gx BZAC= 2&"’7"3 otr )'3 /\\<O ()
AO . . A;v\ m—o_ e = asL \—.—

- ’ so *
porabric onthe hppocttes N Chege)
X = /4,
() A=C=0, B=¥2, 20 BLAC=14>0, »o
(d) A=%,8=0, C= -(aniy+1), co B2AC =\§¢(m&3+n>) 20 Mt ante
- (7(.<O) N ” A,;\ . - (76>O),
iﬁ?ﬂm‘-&& e ey e gkt Repplane
te) A=l B=¥s, C=1,00 B-AC=-34<0 »o e etk
¢$) R:'" B=0, C= o, a0 BEAC = ~ X, Ro ' M\"H\c AI“‘PA‘ T /2< X<3TT)o

~3M2 < X< -T2, S < A< M/2,, ~T/2<X<-5T/2, ..., W‘

A
TMR< K< T2, ~SM2<X <30t SM2<X < SN2, .., amdk panalrlic dﬂg m
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Jmro 2= £T/2, 23M2,45T/2,...

A=l, B=0,C=0, B*AC=0, 'P“"‘M“' .,,wa‘.,c\m.
?ﬁ)) A=o0,@=Y2,C=-1, B*>AC= Va>0, J\wmwm&

4, 'kAu,c]xMx -RAu, | = & (Roxaew),

' 3 (Hux)‘x-l-i);c‘(ﬁ'ux)lx = RAocuy , sx0—> %[A‘x)“x]xf oe Ly -

Section 18.3
"L T : Acsohkxt Bavwhka, K20
2.@ L= Lotk guee X=KX=0 , X=] C+Dx , K=0
!;- o T T'-K%W2T=0, T'= { E.”‘P(Kz"‘zi) ) ii%

2
u= (C+Dx)F +(ﬂaakxx+8mu¢u<x)£ekz°‘2t= C4DR+ (Aenhkx+ BMKx)eKd *
Mot)=u= C'+ A'exp(K*L) = C'=u, ,A'=0
Ao Ulxt) =M+ DA+ Blodhka mp(KiEL)
MLiE)=M, = M+DL + Bamhikl ayp( ) = D'=Usr UL, and Baunhkl=0.
Of the chacros R'=0 amd auhkL=0 ave chere He Lattin :
nmd KL= & 8o AKL = =L aon AKL =O = AKL =0T (n=1,2,...)
Ao K=-nmi/L e, Mﬁ) , K= nmi/L Awee K Nean as
K‘Z)Ao MCMWWMZW ))(:nr[).;f__oo

': ’ . ~ (ATl /LY X
Mxt)= u+ (uz"Ml)-’E + 3 M(L mx) e (n )

. - (A
= U+ (U~ X+ 1B’ Ava e et/ I- .
O, Slemonvan iR an G‘, ,w“*“i - n«I.ov\)
U = Ut (Mot T+ 2 Gy A M app(-mei/LY ]

wkich 1othe Beme G (22).
(b U«»D -K® am (), a0 me dd ) e nllvamt StoLaca. prddim 4
X4+ x2X=0 (0<x<L)
X(()=0, X(L)=0,
as mdid im Example 3. Thuo, poo=1, 4020, wo =1, KedoA . Then
(04950 on TOLT amd  [pIRMIGL 0]|L = 0 (Aeeamar the &% ane 0
Oamd L) 40 €0. Hewe, L«afr’w 1712, A,.=KZ =0 acthat K2
ronsl A N‘""‘:)W amd at A Hhal sun Ast 4 -KEAn (6) w0

ubypad
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. _. Mm, ‘ﬁu_ M ai u.(xt) PQ;'I(A AABUL
(Y Fo= u+ s )%/ Than F0=0 an (28), so The ndut i /»mp@g
Pownaand 0 conaland anth Tows | F,AUOGE) = Ak (M=) /L

‘ chmmqm{awc ML e Aeme conilant C aund Ao
n, tam Ao dhe Aw?LL Lirvmr
utx, )= Cau, A% »U)(PE(nTroL/L)?'I] ,

dg' +erm.. i:g;m C/.wv\’m'"‘ mehlat d
)'v 2 [- (e /L. ) 1]

4 (b) m=XT Xe2X'o T e X "aX +KX=0 , T4 K*T=0.
Submj ~e>\’° I( W’l’” X’-+z>\+;<z-o A= (—z+44 4K1)/z—-|+4|—1<2

1 K=l Fham Az -lol and e sbitins ane €% amd €™ TM)
Xf*)-{ﬂe“‘““ R 4 B ()

]
;
3]
§

(C+Dx)e K=
and  T(t) = {E e"K x , K;':l
Fet , K=l
AD Mt Cam K1 x, -Il—l?x, -kt

Mlxt)= (C+’Do¢)e Fe + e (A -k JEe
= (C'-t-'D’X,)e(”t)-i- e (Aemﬂc,‘,e’é'm-{X)
NOTE : @fw MC«\A—U *‘
Fusthen | mmmmw M% szmmuw
tham 1, MA{, Jw?mm%l%unmwwﬂwibm-ww
ﬁ"cok ki + B ah fFkE X = A“cnh idRET X + R ovwch idkE1 &
= A'ca A% + AB" A AKET X
, = A'en{KET % + B" A dKE X
amrw.F G, ,Wd;MQ Founan (0, mene W’\
‘j:":% » dest, 1o mﬁh crvme Bung ANBLM :Li’km_
"H~4 Cﬂot. A Adnocen .
(4) W=XT gves XX+ 2XT/AT =TT, Gt e sparaid due Tothe XTY/XT L.
NOTE: The following problem might be useful for lecture: u, +2u, =u,. Slution:

]1),& =XT guea +2X' - T."- -K? X+2X+Kz>:(c =0, 4’1‘; kzg 0.
an Am. dm,e w'\dl s o %+ BacdKE %), KEL
reradng ao s (b, Xoa= { (C(fbx)e )k !
Thon, rl"" K*T=0 gmea Tek)= Ecokt+Fawkt . The Ladbn ot
fon el K#0, sumer the sue Timm dnepo ol 1 k=0, Phe X st
W&%WMKM k=l amam Tatdpi duialls alao
cant K20, Thus, vt Rane

-KX
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EX(AcndkEl %+ BavndET X) Geokt+Hamkk | Ko,
Xmy= | (C+Dx)e™™ Tx)=|{ Tent+Tamt | k=i
E+Fe™** L+ Mt | K=0
Ao -
uxt) = (EtFeYLtMy) + (C+Dr)e (Tenk + Tavat)
+ & ¥(Acrn{KZl X+ BAm AR X)( Germkt + Hovmkt)

5. No,Tho 16 a Atncema annen. WLMWN Mmr“f&m
(M)O’DE,MMMMMAM . A Mh‘i:uworfl J)4rnead ODE,
Nwm,ov) Acoxx+ Bawmkx 40 a sdutim rLXd"-r EzX=O fon 'k#0, amd
DHEx 4o a adudiom ,1 X’=0 (i.e,fn K=0); theae ane v ODE % |
& covmerd, pk (AcokxtBAnmkx +D+EXNFEX T+ &) who
AT Uy =M 4 amd, g aedd Aw Tt & dota mX awrenk .

NOTE: This error is a common one, and is similar to the error in saying that if
the eigenvalue problem Ax = Ax has eigenpairs A,,e; and A,,e, then the
solution of Ax=Ax is x=Cie +Cse,.

6. (b) mxt)= A+Bx+ (Ccon+iDAukkx)e,“Kz°‘zr

miot)=10= A+ C e ¥t 5 A=1p C=0 4o

M(AE)= 104B% +Dovarx, ¥ &T .

M, (2,8)= -5 = B+ KDepn 2K e—kzd t-—) B=-5, 2RI 2 (n=),3,...) Ao

Mxt) = 10-5% + I;z;’mDnM’%’é e//?f—(nﬁo(/‘l-)zi’] 0]

e
M0 fr =8 = 5k + 3 D e
o, o ’

5% = D pnlIX  (0<x<2) e, L=2.
5 D ’
RRS: Dﬁ%—j’:sxmﬁ}‘;&m: %L(zmﬂ}-nﬂm“-zl_‘-) ®
Sctutim oyuem 9,9 O amd @. Ug(x) = 10-5%..

(c) ma)1= A+Bx+ (Cankx+Daimkx) KT
uot)=0= A+ C gp(-Ka*t) —> A=C=0 s
uxg)= B+ Dok &P(-k"d."t)
Uy(2,£)=0 = B+ KDep2r exp( ) —» B70, 2=/ (n=1,3,..) »0
UR) = 2 Dy s DK [ 4FE] O

o0

U,0)= $x)= OANE = 7 Qm’-"‘% (o<x<2) (L=2)

)3,

2 . - 1114
RRS: D, = %—j‘os‘om% AonTE . = - oo A:;_\j ®
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Solution ?/V;V\L‘a ©and @ My )=O.
te) meeX) = A+Ba+ (Conkx +Davnkx ) Rt
ulo,t) = 25 = R+ C wpr-kat) —» A=25,C0 0
ut) = 25+Bx + Damkx o (-k2a*t)
My (41)= 0= B+ KDepar ap( » ) = B=0, 4k=nlz (n=1,3,..) 40
M) = 25-+§ D, S 0I% exp[-(not/B8ft]  ®

) o0
=oc = LY = JURALP.2

®RRS: D’ =0 by AMM“! Thus,

) . Mt) = 25
(W, Wx;ﬁ“‘o wens ‘oo U= 25
(§) umt)= A+Bx+ (Ceorx + Davnkx) € KL
HO1)225 = At C epp-koT) > A=25, C20 b0, updating nn sckuinl ¥
uet)= 25+Bx + Dovakx oxpl-k2a®X)
My (21)=0=B+kDep2Kk eyp( * ) —» B0, 2x=nli2 (n713,.) 4o
Mext) = 25 + "23_"])“ MQ}‘F—% ewp[-nTat /41 @

[ o]

WUx,0)= $lx) = 25+L§...Dlmv%& o, -f(x)-zS:hZSw'DnM'%’—‘ (o<x<2)

2 ) I 2
RRS: B=2 fo [500-25 Javn i o = [ ~2500mTE dy + fodx = -1R(1-c 1 @

Setuim goon by Dand @, Usx)= 25.

% NOTE: As a procedural matter, we recommend "updating” the solution before
moving on to the next boundary or initial condition. Also, it is helpful to write the
arguments: for example, u(0,t) rather than just u, so we do not mistake a
boundary conditon u(0,t) = etc. for the solution u(x,t) = etc.

(h) mxt) = AtBr+ (Coprx+ Davnkn)e X &L

My (0,t)=0 = B+ KD eyp(-k*¢*L) = B=D=0 »0

mix)= A+ Ceprr epp(-KaL)

My (3ME)=0= ~KCa0n3TK vxp(+) —> 3TK=NT (M=1,2,..) O
axt)= A+ 2 CoenlE ypl-0meysfr] o

o0
M,0) = f(x) = A-i-Z‘_C“coo% (0<x<3T) (L=3T)
HRC:

- 3w - ] 3N - -2 3m .
Ao el #40= g L0820, Co= &y [ feoP on =~ ain QT @
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Selim guen by © amd @. Mslx) = 20.

-kl
() uit)= A+Bx +(Ceorx+Damrkr) €
Mylo,t) =5 = B + KD mpl-k*a*L) — B=5 D=0 a0
uxt)= A+5x+ CepRx vip( ")
My (10,2)= 5 = 5= KCAnIOK eyp( 1) => K= N (n=h2,..) A0
MXEY = A+5x+Z Cp, CRMX 2o (- (nTot/i0)* 1]

M(%,0)= $(x)= 45+ 54 = A+5/£+ZC e I
45= A+ZC cr = (o<'x<to)

HRC: By amspactio (nzpwww) A=ds, Cy=0, 40

M) = 45+ 5%

4) ueet)=A+Br+ (ConkxtDavarn) € KL
uyot)=3= B+ KD eyplitait) — B=3,D=0 1o
amot)= A+3x+ Cepkx o ()
Mx(5,F)= /—;/-KCMSK oxp( ) = 5KIAT (N=),2,.) A
uixgy= A+ 39(.+Z Cp Cro> IIX. .&/)(P[—(Y\TTOL/S) £l ®

MX,0) = 2% = A+3x+2C Cp”m‘
N, -%x= A+2C ep> MIX (o<x<5) (L=5)

5
5
HRC! A:é-y (—7(,)0\9(_::—5-/2_) C‘n:_%J' (‘5%)%73-“—9-('&9(, -] O, N=24,.. ®
° > 3 160 n=1,3,..
. oo -_ZT_T'L) e
PO Dand @ gin Mixt)=-Z+3x+19Q7 L on T eppl- cnrrot/s)zx] )
Mg(X)==2 4+ 3% - 13-

k) ulet) = AtBx+ (Ccokub/mm)e KL
M(0t)=0= A+ C 1ypl-k*e*2) —r A=C=0 no
Mxg)= Bt Dowmkn expl )
M(5,%)=0 = 5B+ DanmSK eypt ) —» B=0, Sk=NT (n=12,...) A0
Mixt)= Zl: Dnm&\'lgﬁé M(fat—(nﬂoélsf't] )

U(,0) = AinTre - 37AnTE + ¢ oun K = ZD ) Al (0<x<s)
HRS:
B/:)mofmﬁw( D=-37, D=1, D,=¢, all then Do =0, 20
M2,t) = =37 400 T e\c?t-cwss 2]+ AonTIR eyp £~moo 1]
G Am T 2yp=(omat /51 ]
amd Mg(X)=O.



(2) mee,ty= A+Bx+ (Cenkx+ Davnkx) €

Section 18.3
-kt L

mio,£)=0=A+Couplrta*t) — A=C=0 40
M (10,X)=160= lgB-!-'DAvklok wfp (-R'*L) =5 B=10, 10K=NTT (1=1,2,..) ag
MOxE) =I0X + 3 Dy MM ayp [- (nma/i0F2] @

o) . 0 - T
Ux0)=0=lox+ 2 Dy an D o, -10x= 2D 24X (0<x< o)
HRS: , 10

T & - LY. = 200 1 \*
D & fo (10 ) senT ay = 290 1) ®

S dutim A );\3 (1) and (2). W lx) = IDX..

(M) wg)= A+Bx+ (kax+®m‘<x)é—l<‘oc"x

(n)

My lot)= 2=B+KD Asz(—Kzo["'I,) — B=2,D=0 »s0
Uulxt)= A+2x+ Caokx 4p(v)
Ml t)=12 = Atlz + Cenik exp() = A=0, ek=nm/2 (h=1,3,..) 40
Mxt)= 2+ § Cnm’.‘%" mp(r) O
D
U(%,0)=0 = 2o<.+‘Z3 Cnaa-l"’%‘ (0<x<()
o, o ™ .
-2% =l23', Cnm%. (o<x<¢) 4

NOTE: As usual, we move any known terms on the right-hand side of #,
namely, the 2x term, to the left, and then seek to identify the series as HRC, HRS,
QRC, or QRS. It helps to write, to the right of the equation, the interval on
which the expansion is to hold (in this case 0 < x < 6) since then we can see the
cos(nzmx /12) tearm as being of the form cos(nmx /2L). That fact, together with

the absence of a constant term and the fact that the series is over n = 1,3,... tell us
that the series is a QRC series.

QRC: Cu= 2[ftonyceMEdy = 48 ) pnan ) @

Sobiion guvom by © and @, Wg)= 2%

urxt) = A+Bx+ (Cepkxt Dainky ) e-Kzu *

Uy (0;t)= O =B + KD exp(-K*e™t) — B=D=0 20

mixty= A+ Cenkx opC v )

M(et)=0= A+ Centk expl v ) = A=0, cr=mm/z (r=1,3,..) 40
= X "

Mmxt) = :Z,g,... CoenX gp( ) @

ol
UX,0)= Amx = lZi CaceTX (o<x<é)
3,

412
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N T % g =g DTAGAn I -12
QRC: Cn‘z‘fo’“”‘xc"T{‘d”‘ 4 e 1

Sdultim '2‘”"’"2'9 O and @. wWglr)=O.

= 2 (b 20a0a T AU MY gy = — @p AanT _ AanTT=0. Howeven,
8 Koz E ;7 domnTE polE dx = 50 24T =0 drconne ’

for nzl X do 0/0 amd fumet indefinmundti . L’HW’OM&'W
w P ‘ -1\ = 4o,
K.z*aori’\a_;vl\é;.\%lu-ao%m TONT - (-gp)(-5) = 40 amwwn,u« conldd

mrnk ok K,NPMAILQJ: K= %IOLAQ»%FE."M= 80%:-:40.

- - : ~(nTet/2)% £
9. (a) We Mwum,t) = Z DT e M)t g
ngtsx,o)z"Z'D“Am MX (o<x<2)
) 2 . . 2 .
D = %joutx.o)mn’lg’-‘m = 5‘0' 50% Aun X di + (loo-sx)m\“_fg.‘v A,
=-10 (nrendT-2mmIT) 10 Migen™ nr-19nT ool — 25T ]
nen = nn = =10 . [1.8(-1)”m'l'-0.9nTTCp’.;_T_"-z.ZM'lE]

nm
4] 3 n nit N - NITX ~(Ym’°(/2)2t
fo M(xE)= -8 ZT_ (181 AT =0T eI - 2.2 A AT ] oo, X e

- -5
B Wtk o= 295", 5 o WA o (2T (o)
U(l,3600)= -'%g_ .Z n—'—zfl-S(‘U nIT - 0.9nT cn3T ‘2'2”"“-{]“’“1" e

S:z puwn ((1/3"2)% (1.8 % 1 L4 A X PL ~ 9% A% PA ok cod(id Pi/2) = 2.2 sun (i Pilz))
* O (¥ PL/2) % ayp (1084 % (AP0 /2)02) , 4=1..1):
. M:=-o%8/0i%2;
Awrto M (1,3600) = 61.512908L9 .
C‘wv\%w:g izl B x=[.3 ?w-co 59.87%6 75495

* A=l.5 v 59.89¢4734¢
o n L ’4(‘,=l-~ o - 59.8964{-4798 .
d 4&‘l”:m !'.“Ix’iww(%m

Y o ot M»x)m&mwwwja?w%)
(c) We msh %o advt — p——
maty=5=-18 2 5 [18C M- 09 ne ) -2.2 pon B ] oua' )
X exp[-m/2Y(0.000029) 1 ]
f £ %,m#nm%kw pirer the R Lo do newgano
m\l?-fdln ,M&%MQJG‘AA‘I’MWM’“‘VZL&O.
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To Arevt MLT‘\LM-QLW
= - (100/PL"2) % duw (172 )% (1.8 % -1) %&*PL"Z z*mu*ﬂlz))

) X An(LEPL/2) % J/)LF(-(L-!?A./Z) 2% .000029¥X ) i=1.1):

$acdve (=5, %)
amd. %MM t = 38675.425|8 ML‘ wm
rPoAu_ Cam A
‘*HIBANM;;}(WMM@ fret 3 Bws — %2um

Qe Tothe mon W2 factar ) . I Hhat cane ave ellaun’ £=-2042,
AM—O’U\.&:I_E; Mew W_L&W\M

«YO%-M dm fodne , such an fMQf\rt(u-S',I X =0..50000); and
t 38&‘75"}2'5[’7

[ (nTle (0. ooooza)t] {wIerL
(d) = éum 8602‘-!-

10.@) o?Ug=0, Ugx)= A+Bx, uglo)=u, =R, uleL)= =Q, =B, Ao M)z +Q,2 .
(b) oug =0, ugt)=RtBx, ul(0)=Q= B M(L)= A, =A+BL aurs A=M-Q L
frd B= Q., o Uglx)= uzQL+Qx
() o®Ug=0, Ustx)=A+Bx, Ul)=Q =8, uin)=Q,=B, whah
»«utm «{; R %Q,. WW% Fmawqmmawmu

Hu‘t an, X = U, (o t)kA = -Q4A
Hud: ot o wA Uy (L) kA = Q,%A
AT ""1“47 (QrQ,)4A.

Q)@ w&-tuxww{ <Q aMAa,
/i{p;cmt' @»Jb«f@z k—ozi.ﬁQ Q“kaQ"]"W\LWU)tAM
L. L& Q< p\mw B=R awd usx)=A+Qx.
To oQJbvwme.A mt»amil%c. PDE omi:
o? fuxxm j uctoc
Qru L = dx_( utx,ocloc
Q- Q) =

20 J‘Lutx.t)obz cmtc.mx

CondoXion : _j'utx,oo)o‘-ac f (,0)dx. |

f (ﬂ*‘Q%)doc f"f-tx)doc,
AL+ Q1% = j'l‘f('x.)do(,
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a5 A= L[ fmde - QL/2 anmd
Mglx) = (ff;' foar-QLl2)+ Q.

(d) u's'--:\—@us‘-‘o, ag(x) = A o 4 Boh By,
uglo)= 4, = B }
usn.):ruz: Aswh i) +Beph 4B

RO M%) = (U,- U ek aH] W\,m%[d ek Al
S 2”4 o )MmL/o(.+ 4 'g-%

(@) Wett)= Ramh i + Bonh dH %/ B
ult)= @ = dHAM } Aza@/dH
Ms(1)= Uy = Asih diL/t+BoahLet] B (Uy- 8 punh Bl /coh fHL

= ol Aus HX ol ah AHLY cooh 4H %/l
Fo s TJ%M'L:T * (o g b ) 2T

B=u,,
A= (up-th cah B ) o) 48,

(5) Met0)= Aswh AR %/ + B eph i 2/
M 0)=u, =B . } RB=u, |
w17 R, = MAcoh L + 0 Baunh AL A:(%z%}z_ulw,r%)/w@_

A0 Mglx) = (E‘EQZ-AA,M@-) Aonh AR %ol +u'w[_§g_¢

%! coh AR/l
(4) M50 = Anwh ABZ/ot+ B coh A x/a
Mi0)= & = A/ . } A= @, /4R |
w17 Q= AcphdBL + HBoanhBL[ B= (0~ Q coh L)/ Haink AL

= oQ pi) AFR ~Q coh L) cohdt/d
Ao Msle) = Tt b, AL+ (), Qeeh )% Pordo A0 L /oL

T
A w=-Lul =0, ugm= A+Be V™ §
B= (u-uy )/ (- Ay

Uug(o)=u, = At B z}
usil) == A+Be ] Az -ty -V
AD M ()= Ma—~M, \’/X?(VL/otz) Mi=Me Ve Jol 2
> I= wp(VL/ol?) ¥ 1= vmp(VL/?) MLP( L)

@ usm=A+BeV™ ulio)=q= BVt } B=oQ/V

L/ .
MS(L):'Uz,:' A'l‘BQ /o A: My~ oL\Z/@‘ eVL/cl. .
Z 2 2 - = v vt
A Mgz My LBVt o LR VL € (e e /oty

z
() Mgtx)= A+B e""""z, o)+ (0)=3 = A+B + SBV/oL"} B=7/ (GVL/d—l- 77

MglL)= o= A+BeV-A* A= i0- 1Y)
M )= 3txp(VLAM =10~ SOV42 + 7 exp(V/o*)
epp(VL/a?)-1= 5
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AmoJ? A3 Us () Hhan AIM:K;(AM;, Ky =Frx). &\«tyu!&..lj)

FSrulde = [ R,
o("l.l's(’x,)l"' =

1. &{M

f Fdx,

oézuscx) ch) i
UL = [XH) @ .
ol ALU\MJ x= OSAM ® OM&%A 24, - MM %>
W)= 5 (“[FFeidgdp +Qu+B ° @
We cam reduce He . };‘?

M?ﬂm@%«%%&bw w3 A =2
[t Fg)dgdu = ﬁ F(e)dudz = [ (x-3)F(2)d3 x 2

A0 Mg (x) = O(zf (x-g)ng)dg +Qx+B. ®

To twaluatli, B we staldoh a w/w\mﬁ:m M(x)'%')'{v‘
ondinl) condSion Ulx,0) 2 $0X) | ey it dud am xmo.loc

Pl ULt Fx) o X fram 0T0 L aMA%
ol fSlxy 2 = [l dut + jLfow
o(l(}{(f) = %SLM(X{:)AX + [EF o ax

4 ftuapax =0, o, Sruo)duc= it

HM, fLufx,oo)va = fo"ucx,owc
Joustrrdor =" fL smdy
o, fom @,

;‘(-ZJ’focx-g>ng>dg&oc +QE4BL= Jy fo0dx.

%,

SM%BWM@%MW%Q LT\‘

AM%,QL W«Q })/2 mwmo‘h& m S
B= ¢, ffx)ax-%l- o@l_jf (xiz§)F(g)do<al§ <

- = ';?SOL?;C%)—%L+O-Z‘—LIO (g-—z ) F(g)dg
Ms(5) = 2§ e DFEUE + Qe k) + 1 [ soan 4 b jg‘cg—L)"F(gug.
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12. (20) o aﬁ'“xx”ﬁ\c"s;(“'“oo)“-g“x:“z' &WMM M T U) AO Lo
yH - éé(u —Ug)— T ' =0.
With wark = 2a, amd hos/Aks .bf hs/Akz b, tetane

x<0! MW" -2au - b§u b u l X>0: zau—t' bu=-bu,
Meew0) = L () = Ug
Omd. GE %50 maleh 1 amd A’ from T tiwo Aotetipne .
Selvng, u = “(chx e A by % ) tU,  Am X<O

ANLX) = “"(,%m +tem“)+u A X >0
B> Ug o X>-0 = C=0
Ul > Ug 48 X>+0 = D=0.
Then W\a.tsa\wj A ond ! X x=0 ?wta
Beu, = E+u,
(a-l-WIB')B- (a—«lcub YE

S E L.«MmA g§ cQJ.w\c
M—}m ( L -u;\hk,&tw\-ﬁmx>o)7~m
2a+4az+bq-m

A0, 0n 0<X< oD, ——— (a- 4aT+b )X
M) = U, + G+ 'ﬁlﬁ.z-l-ba (M _ua> e &

284 {a*+b, -4 4b,
ML) = K.

13. @) § wl) dunse Cpxt) oo Clxd), tmd CALM & Ctx), -Falnwtg
coxtt= A+Bx+t (Ccokx+iD/>w<x) o DX

Cxlot)= 0= +KE :/;P(—bit) > B=E=0 A<

coxt)= R+ Cookx wxpt » ).

Cxll,L)=0= -k’CA\MKL expl ) = KL=AT (13,2,...) »0

cixty= A+ Z CpentiX ep[-(MATDL]) O

Thaw,
cex, o)- A+ EC,\co“ﬂx (o<x<l)
HRC: j' cm,o)dloc C’%/(Z Liz ®
( n nix = 2_90 ~ AT
C j cxojen Eax = £ CeolXax= e amiT  ©
. C » =0
SAutom m?m/ty@-@. Skt : ol NOTEMWslﬁA
Col2 My 42 0 o x=0
(b) .'DJC . = jct " L Tk
e, txt)l" = a}j clxt)dx ,
j'l' cex,t) o

AQ ICCx,t)Ax— ot .
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@ Dcgm=0 ?M,q, CsX) = C+C.x. cs’(o)=0 cmd CLL)TO Guue C,=0 »o
cstx)= Cy.
Nowr mae (3.5) Adween £20 amd £ =00 :
e Clx,0) dt = ch(x)o)Ax
Jc A = 5”sz+ 5
Gato C,lL= c,L Ao°

c (x)

"“W unmk‘fﬁ\{ Mrw an @),

14 ‘S- (a) Sqawwwo% Sbuia mem wmiX.
(b) :
oa‘jouxxd« j My A

POTM < Sbu.d-oc
B uylLp)=mylot) Ao
_f ) o | T, jq(xt Jaox = enalanX,
(C) OPUS=0 guea U= A+Bx
ugo)~u (L =0= A-(A+BL) =-BL —»B=0
M 0)-uUs(LYy=0= B-B
AO Msfx)*A (L€, a contnl) . To melalle A nae (\4.2):
,YLu(x,oO)ow j'LLt(x,o)Ao(
T ugdy = f $)
5AL , A= L ihseoay
amd %('x)-—j' $0x) . .

15, Sukng Mixit) = Uy 00+ X 1), avt Rans, spm WE~ TN

o X T = XT - o

MMS'BMM\_M o(zu x=F.
T %Cx) {'-'-oc-i- A

Mg(x)= +A9L+B

2.oc

Mgl0)= 0 = 3 awe 320,

usLy=50= EL 4 AL+B ]~ A= (lmol=FL2)/ 2l
A0 Mglx)= looe~ F[* Fsz,-{- F X = ‘50% + B wlxl). ®

20*L T 2o

N, © i X T am the MMQ
Uxt)= Mgtx)+ C+Or+ ( Pcokx+ R Aniex) €
M@Ot)=0= 0+ C +Pp,cpc-n<'u‘t) - C=P=0 »o

Mext) = Mg (x) + Dx + Qavar X exp(-Kal* L)
U(L,t)=50= 5D+ DL+ Qankl exp(») —> D=0, KLNT (r=1,2,...)
AD UoGt)= Mg(x)t Z R n T yp [- (Mot /LY £] ®

Kot
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Mex0)= $00) =, Ugly) + ZQ A X
N, FO0)-MUgx) = ZQ M_Ez (o<x<L)

RRS: j [fcx)—uscx)]w““”doc @

I6fb) *US=F guew ux= f-'x,+Ax+B

M30)=0 = 0+A % o A= =0,
U (L)=0 = FL .+ AL+B B=-FL%/ 22
AC

bstn) = % (=) O

A
Mixt) = Us )+ C+ D+ (Pekxt Qamka) Ko
Ugot)= 0= 0+ D +KQ 9p(-kw*L) — D=R=0 »0
uixt) = Usx)+ C+ Pepkx op(-Ko L)
ULt)=0= 0+ C+ Pepkl #pC v ) —>C=0, KL = nllz. (n=1,3,..

), Ao
MUixt)= Uglx) + Z P c«a”“" wvpl-(rmat/2L 1] @

=0 = nex
M(x,0)= O = Ygx) + g,’ Exc@'il'

o Tz - E T umeeay. ©
Sl Fon avv o @ .
@) LUGEF gue U = E kAt B
Mlo)=0= 3
M:"-)“‘20 EL+A } po B=0, A= -20-FL/o?, A0
o2 Mglx) = =20X + X l‘% % (%~ 2L) ®

Moxt) = Mst) + C+Dx+ (Peokx+RamKx) € This

M,t)=030+ C+P aypl-x*L) = C=0,P=0 s0o

Ut)= Mg +Dx + R avikx p (K% L)

My (L,k)=-20 =-204D + kQenRL syptn) — D0, KL= My,
o0 k= mr/zl.(nM) A0

UlxE) = Ul +IZ3 @, ANTE p[- (/2L ] @

oD
K600 i+ S Qi T,

= —_f U % dy 3
STk v by OO
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I7. (&) wa;a (11.3) amd (1.3) sJ5 The PDE ‘2‘”"*
] X = it
d. Z (nl)?nmh Zan Jg- Z AW\-E

#0 , 14
I (1) + (WYX 9nlk) = (t) @
Newr, /F.;tt,j £Z0 4o (17.2) amd. MA«MQ% anctzid erd ok u(x,0)=0 ged

= 2 9 n(0) B X [o<x<L)

Ao Hat 5? a(0) =0
fou tach n. @W&%%MMM.M[M
(24) on pagy 24, smth b=07]
) < e—(ma/t.)zx, x ecmcx/L) T Eep)de
j jx SmoUL) “(T-1)" O Frovde "

A0 (nTl‘O(/L.') (T-t)

Mixt) = Z_ [j AT ] pon MK
ahane the F('t)’o one %ww\ %(174).
(b) ¥ F(xt)- €T, thom
F(c)- _%f e m%&x &i -co”“"]" {4e /T, n edd
onndL . _t . nT/L 'O 0 , Nt

00 ~T =(Tmol/L)%k
=4y 1 €-e AT
T Z N (el )e =1 Ao IT
(€) D thic cane the %'MM@ Fromn dthe nelivand SHowm- Linwldy Pn,t,ﬂw
X"+ x*X'=0; X'0)=0,X(L)=0
mldd Ae op /2L (n=1,3,.00) 20 thio Tows seck

= nmx
Mxit) = |23 jn‘*’ R
= S "X
Fext) '23 F.&) e .
Omer LB @ and ® , a5 @), X arth L>2L | 40
ety = T4 Rme™ 2Lyt TRt ] coms
‘8. d ulXX - Mlt+ élxct)
oc“um- Uy 4
oL My = Mt
OAdLon gurte o (Uiyyt - +ilyyy )= (it +lgr) +§OE) , o,

(Ut =4 Mg Yy = (Ut My) + 4ixit) ®
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L,0bt)=0 ~(L,x)=0 My (x0)=0
M, lo,t) = plE) U, (L,x)=o M, (X,0)=0

’ M4 (0,£)=0 Uy (Lt)=4(8) M3(x,0)=0
My 0,2)=0 My (LE1=0 Mg (x,0)=fx)

M 0£) 4+ Uglot )= PE) 4 (Lit) 4+ L4, (LE)T9(E), Ak, MO+ My (X0)= £(X)

20 mt Ao Hhal  UOGE) T A+t Ay (ki) Aetiolu the PDE
cordEono | and ol emdidiog wn (8.1 )W M
19. Thao fwwm W%‘ cLano ahane. My (0,t) £ 1, (Lt) Ao thene
Aé,a\m_&'MA_M amd o ’1 nﬁﬁl&mmxmuf Lx}w%m
NP‘MM’L )wm)mmmﬁ'f\nrd:%
mixt) = AeBxt (Cenrxt Davrx) < ¥t
M ot)= 1= B+ KD ypl-a*t) — B4, D=0
Ux(L;t)=0 = B +KDepkl #ip(+ ) —» B=0, kL=MM/z (nedd)
FALWJ the ot suk
Mxt) = 0;_;'1:) + Nr(xE) ©
ThaX auco the fllown ?MQ'QW" N
?‘N{o O('ZNXX=A&'—9£§ ) N:((o;t)ro) N:((L)t):o)‘ /\)"(X,O):—(i;il:_}.z. @
NM&M\_ b.C.’A: ~Mf'o ﬁ\%‘)’z\d Mnjw fant o MWD ATurvet T
@

™ eiadctiom

donsd son Exerese. 5. Wﬂv,ﬁbw% MI&?_
opopried c
Nxt) = N (xiE) +85 o t)
thane
i1t (x-L)* LW = Vox = £
Nig(0,£)= N (L,t) =0, N (xit)= = L Npx(OF) = NV (Lit) = N, (x,0)=0,

bosson The m prolo 12 oo sy by ipio

N ot) = o2t /L .

20. Uy My ; MUbt)= pk), u(L,r)= %(t), u(x,0)= )

S,jj;,,\é MOE) = NOXE) +(1- £ )pe) + ?EC. 500:) s
Myx = AYx

My = N+ (n-{_&)P'ctH— X %lm

T
AO%LMPH&&MA'A-
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oL = w5y + [0-Fp)+ X %ct)]"c“m*““’ ~Fet)

r\r(o,t) 0 Arecanne” ML) = P}t’{ N‘(ot)+p}/k/)
~(L,t)=0 drcanne wmlLt)= 4= Ar(Lt)+

n(x,t) = Tfm)-(l'%)?w)'%i(o) Qecanne Ux,0)= f{X]= NUX, 0)"'("‘)?(0)

:('7(0)
2l.(0) W Aa:m‘z% dzl\l'”

K N‘ o, N4(0)=50, Ny (L)=50

Seleing,
NZex)= AM%%-&BMEx
/\r(o) so= A
NL(L)=SD= AMML+BMJ'{L
A0 A 50,

b‘O(l-mA@)/MJ'RL
Ng(x) = 5000‘\55’&4. 5'0(| Mg_l-)m %
L
m-fghwxmé\ ;WM “L”xtJ
Ny (X) = 50 2\1\(41(1. x)/oc)+m4\éﬂix/oc) O

A [TRL/)
XTrkeX=0 —> X= {CookxeDoix, kio 2
~(KF L
T4+ (Kol3h)T=0 - Ge » K¥0 @
T= {H , K=0 @

~(KHR L
A0 NUxE) = r\rcx)+CE+Fx)He +(Cq§1<x+§)/m1<x)e K

= N" (x) + (t+Fx)e +(Ccakx+Dom<x)e (ke RT

NO4)=5b= 50+ E'eRE + Coppl- (ke h)t] —> E=C'=0 so

NG E) = N (X) + F’xe& + DBunkx yxp[—(g%i--t-&)t]

n(L,k)= 50 50+F’Le“+3>mx<L smpl v 1—> F=0, KL=nTr (n21,2,..)
40 OTIXt)SAL0K) + ZJD A X etp [- (Nrel/(* +R.)t ] ®
Famally
QQ'Q‘Q W01 = Fix) = NG+ XSD s

Fox)- Ar(x) Z_ D Asn AIX (0<x<L)

HRS:

D=2 j' [ -nglx)] s T2 4 ®

M-f&{ww:mmw @MAT’(X)wW 0.
(b)Ld'B@:“a M‘H{Mmi%:zﬁt(@) EWMW
the 100 Tirmn an dhe pdhdins fom AR =300+ X0 Td) 15 snenctind
é&AMD MCMM&N“CX)M—W‘MMWM
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@ ond 3), e w2 Case, dhe cast K= W/l Iecamse tham T (K%h) T=0

ridncss Ko T'=0, e, Mindy stle . Mhua, ashry ~iut)=XeuTy,
Acorx+ Bavkx , K0, Mija G o[- ¢+ h)X] | R0, iR L /o
X=1{ C+Dx , K=0 T= 9 H eyp(-At) » K=0
S I | k= dRilL
20 - K5+ )t

i -kt .
wixt)z EcohPytFmhiBy +CHDOHE + (Repkx+ Bankx)Ge
IMMW%“N‘S@L)“ pant,
22, MOE)= U+ M)
Moo= -4t = "‘P\, -Ax e"‘\t
20 @1.1) Icrmen 5
- - ~At -K
e my, = -he w+ e gy + Jhe%u—
Ny LW =k

At

23. (@) The sdean iothet the mitial cpdbind ferthe 0<t<eo prdlom <o He
M-Mnm fen the —o0<k<0 Pm{,m»;ﬁ:))d’k:. ad o o
Ny =N, = 0; mNGl)=12, N(L)=C  ©

q-'a’kw{g‘ﬁn adution 1 ® o be e Kol condition nx,0) fon Hhe 0<te oo
spask Rane

- _ amhARq" X
n(x,0) = 12 coh @% + (6 Ichaox[n‘ﬁ’L)b—v;k—F%—L- @
(B) Nk, it andd rned the M—MW forthe O<t<o0 prollun,

mamaly , the sl of

N;”—)'L NS =0; Ng0)=0, N (L)=6,
mamdy, iz o bR €
© nr(x.t)=N§0</)v+th)Ttt) gt X' ACT'+28T - _ e
X T

y corx+ Banmkx , K20
X"+K*¥X=0 —» ¥= {A'D-pE'x_ : K=0

KR Fe™BY, kzo = K1y
T+ '%‘L*'C—iﬁ']":oe T= {Ge_gt/&) k=6 (fa 2CY)
Ao N(XE)= A C sgr/C ; Ser
X)= NG+ (HeTx)€ 0™+ (Tepkx+Mamkx) e
Not)=0=0+ HeTC + T 5 H=T=0
NLE)T6= 6+ TLe 74 Mokl €€t > T=0, K=nT/L (n=1,2,...)
po L) = MG+ Z M, Aun T o X (@.= m/n;z’g-gg) @

quy 5
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o)
N(x,0)F Ny + 2 M, o, X
N(Y,0) = Ng(x) = z"Manl\‘_z_ (0<x<L)
HRS! L
Moz 21 [voGo-mm]em Loy @

Solution auve ® and B, uhwne AF(X,0) 4o Gure @ amd ;0 Ay O.
NOTE - u@%@'mmmmmﬂ “
mkwba.. . ‘OJALJL
(1) suducen M ate fren e/ ({0 4=0) ¢t ox/L .
To 6 a7 ) sk fFEL ) a0 shdehed at Fhe Qi x
TUGhL. Thia mabeas sumar, phopcally. K

(MW‘}'&L n’.aam& ‘\4\4_ 1"' ‘z
«}mw.mmm. =g

24. (a) M.:N‘/P ) M(, = N'(/f-t\f/{)fz, Mﬂ’: NE»(/(O"NE:/f?'— (\S‘r/(o""i'ZN'/fs

AO (24.1) rcamta ocz(.Fgg- -%,f-g-%i.%(/?ﬁ.}?{)):%’x

. o, OC?N% = N,
(b) With wgt)=mipt) /p, the M A a8
o&r\%f:z\; , (0<p<a, 0<t <)
~N(@,t)=0, (o<t <e0)
N‘((>,0)=f>f(e)) (o<p<a)
Lrhane r\r(@t)/(o Ao drrannded oo f->o.

(O,t PLN: x /d'z’;r(’/:’\i/
7, 44, , N=0
fme-)O é /// .
] ?\ kg
wepie) g
NTpt) = A+Blo + (Cenk +5D/>w\1<€) e,”f Qfx
N/p = AeB+ (C ok +D"A'3—?c,‘—‘1‘-’)ekt"Z
oa QO%PFOMC_:O)AO
Nipt) = B + Dounkp MAp(-K T )
Vat)=0Z Bat Davka enp (KW'L) = B=0, kaznn (nei,2,..)

- N(pA) = % D, An BIR 140 G- (nmat/a) 1] @
A J -

N(p0)= PFp) = 'ZED,\M&},{@ (0<p<a)
HRS: ‘Dn-f- E‘f: t)f(f)/w‘n'lg@ ot(o @

Sl Bem )/} O and @, whene wip,) = N'(e,t)/(O.
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25. (a) aa:f "t dy, = j‘ iy da dythe Ladng stde
= 20l j"-ww’,‘xo\xm oLt x = M
= 200 (arwy |5 - [&wEdu)
= -mzjl-w,g—m Amer (o) =ML, £)=0
Nowr »«tyultb o £ Prom 0151'
Af‘-w"rx,t)o\x- —2«.’-6"‘w’ de)dr o
f 2, t) dt — f w’-(x 0) Ay = -ZoLzS J’ W 12,T) AT

b0 fEwtinr)dn = ~20* j oy dnde
WW’WMM>O W"r‘hﬂwwwm D, pro maasl
L—M AMA,UD t&w{xt)z\oa.mm fonelom AL ¢ ,{fon cach %,

=0 ,dhem arixt) =0 ovn 02X 4 L o tach T 20.
(b)'ﬁw«\ oazwxx el

wio,£)=0, My (L,%)=0, w(x,0)=0.

S’i«.f Wit Ay = szl.rw’xd/x (L-uﬁmg)
=2oL1J' AN N .Y d Mocw" =
= 2a% (wu[ _f"w' dx )

- 20! j‘-w-,( A, Simet W(OR)Z0 amd W (L;L) =0

-

‘ﬂ\m\ pueed as (@),
(c)mwmame& W(*e?EM%)dXL
W =M -My Grts Wiy S0y 5 W(Ot)=0),
wr(L t)+@w (Lr)=0,
m(x,0)=
y mrtdey = zjwuro\oc -208-; ww—udm
® A
= 20 (Wil = [ dr) = 2003 [-piy (L )= fuk o]
20
y M) d - f w(&,o)&m--zoazj [ews cm)+j‘- W T ) de

£0,
A0 wixt)s0.

26. Shar Thet ZM QZ (mTO(/L) Xo

*‘cmio
Yowr | Mnes - bt GI(n+l)WP[- E(n+n)ﬂ‘o(/l.]‘§] . e—m+2n+l>mc</m”t

N-><0 Mn l n-> 0 QQWPE‘U\NW’-)LI::] N e e NE(Tol/LYTE,

. - 2 ..
=y£A_I::° e (2n+1)(T/LY- X, =O,MM<I-\T{MA, nga(mx
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27 The oy ddlowner o ar dhe fimil stap — natiufacto frthe st

dhe
crnddiom. For ,x&mﬂ-{«mwmwm%

The St-Ligw. prdlim 1o X%k?N=0 on (0ex<2), wth Xi)=0, X'2)=0.

The sveght fumctiod (fon all casen 4 dhio sxernensi ) i L | 2o

D = $SXANNMX/4Y  _ So RSN AL _ g i Exenendt G (b).
" <mnw4bm»mx/4> .I':‘M?- AT/ Ay,

h) uxo)=fo = A+ 3 Coon¥f (0ex<s)

The SM—LW,&Q»MM w X% kX =0 (0<x<3T)
X't0)=0, X'tsm)=0
e sadiunctions ang 1 and O NX (h=h2,.) 40
= 01y . [3Teax Do .fmf’d”‘ = aa wn Exenense G(R)
<L) fomld’%- 3T o
(k) A(x0) = ATX =37 ST 4L sn X = T D o X (0<x<5)
The SE-Leaw. prddin so XCKEX='0 (0<x<5)
_ . X(0)=0, X(5)=0
The . M NX/5 (n=(2,...) AD
D,ﬁ <Mﬂx'37‘f’;‘¥ +§Mﬂ¥"> D = as an Exeenst GlA)
o SAnE AT
(m)  UX,0)= 0= 2K+ 253)._‘62,\ eg> MIX

ez )

-2x= ‘,Z CpenlX (0<x<6)
The sx—Lm.W@ X4k2X=0 (p<x<¢)
_ X'(0)=0, X()=0
The 3 ane co MY/ (NS43,..) 60
C,o= 202> f2 caxen™/ie dx
CepMX/iy ey (6 on? nxyy, Ao

~

28. o(.z(k\ﬂoi- %u(,) = My (o<f<a ,0<t<en)
ua,k)= 0, M(F’OF :F((:), MLot) = brundid. .
- . '] ' ]
upt)= RO)TH) guea R™ SR’ .!.?_% - -KZ
R%2R'+k2R=0, o, fLR"'l'ZeR"l' KZ(’LR:O) 7, (P*R')+ K*FR=0.
Use ' (4¢) M prae 228! a=2,bz=R% cs2, 40 A=2/2=1 omd V==~1/2..
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: =g = g (AJ (kp) + BJ p))
Thon (50) on 14 239 g Q(f) f/zz‘/a(Ke) P ( o ds
e - .;‘I'fs(A F“Tt’ Ainkp+ B {% eoKp)

= CM‘Q\F_K_E +:D_Cc_3?gg
Lathin, an He Mwﬁim J K$0, Ink Y K=o u:tﬁnc‘f‘ﬁ{ banip /p
T}.«td;‘,.,;. Fu k=0 ‘He ODE 2 R"-x-:j_[?':o mtkmk%m E+ F/(o. Thus
C amkp/p + Deokple , Ko _{ Ge™* ™ ko
R= 5 E+F/p ,kzo = H , K=0

40 . AT
utpt)= (E+E)H + (C2BL+ DLy Ge )

e £ (C Sk D' i) €
I P

M0t bovonded —> F=D'=0 (It He /e Tovm 40 brawdad 2a p>0), 20
MpE) = E'+ C' 49K opp(-K%*X)
Mat)=0= B+ CTAMKS typ(r § —> 'S0, KA=nT (hel,2,...)

A0

upt) = iﬁc,; M.%;"{ exp(- (et /a4 ) o
Fuk«My, .u(fJ,o): ;f-’((;)z gc,\' &‘”‘__%rﬁ (o<(<a.) o

F -
%Mw Mnﬁ?\dkﬁam M,/\J—QM% St.-Lm-Pan@»wm
(FR)+ K*FR=0 (o<p<a) ®

: Rio) brumdd , Ria) =0 . . |
amelhy egpnfnctioms R/ wm«ﬂﬂxﬁwm«[o. The, He Gt a

wm @ an

Cp= SO, amTB/pY f: o8 /p) p*dp fo plipom '3 dp
B, 2nTH/p> [ (oin T g [oaot G ap

a .
= %fo (’f[f)M“—;—E@d(o ®
“\Q_MQ&V\*OK-‘M— O© ond ®@. o .,

that “the @QW&A&MM&WEMMM%
et R Croa. dthis MMMMWA«%.
: ' Rege

ey ! ?ﬂm S by wm it@aﬁ
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29. oMy =My
Mo, k)= M(LT), Mxl0,X)= My (LX) M(x,O)“ £x)
mixd) = X0 Tet) gun B
uxt) = ArBx+ (Ceoxx+D ankx)e 10
MOB -u(LL)=0= }(+pr(-x<‘o&z) [A+BL+ (CCakL"-DAw\RL)b;(P(-k"cL"I)]
M (08)-uix(Lit)=0= B'e KD atp( ) = [B+ (-KCanKL+KDeAKL) anp ()]
on,
“BL + [(1-eorl)C - (aikL)D ] epl-Kn*t) =
L (kamkL)C + K(1-cokL)D] wp( )—
20 B=0 amd
(l-cokt. - Ak L C)=o
KAmKL Kl-cokLYAD/[ ~
J{M we ko aved tHhe odegme C2D=0, we musk sk
I=enkl  =AwnKL _ ) 2, A2
Kkl k(n-ka)I = Klleekl)™+ a'ki]=0 @
®,ur d«o«ﬁ%«%x«i k=0 bcamse kt0o an @, the A+BX Lirwna
dﬁ:% e the k=0 Cast . @-» 1reokl=0 aNQ AnkL=0. The
m KL= 2T 4T, ... amd dhe m%a{%w\a are 20, 3M,...
a% ane KL =2nm (n 2,2,..) . Wukh Tt choee (k—-zmn.),
(z)lw(gop ,mﬁwm%Cw‘Dmcw\t\M\nw
D= anlrLiany. Thuo , (Mot /aLY*

Mty = A+ Z(C ca”""-\-lD/sm"“"')e )

sz,QﬂD
M x,0)= fx)= A+ Z(C,\co“m +D, e Xy (o<x<L)
MMM%}MM{V\ M‘MO‘I,:F(X)NV\M haméwt:cm
) COTIX/EL ) SumTR/2L, 60 2MRAL , Mon2TR/Ly .. o Fhe (Mguﬁm) St-L
X'+ k¥X =0 (o<x<l)
X(o)- X(L) =0, X')-XL)=0.

S L

Thee, <f,:) = ‘QT-_—I ﬂr;ix N Tl.'f Foxydy ®
0

C = $henmupry _ Sy fyo Wede

"~ (co““",canIL’S> IS o MK dy

= S5, ammnx/aL ) I 5 f{x)mnﬂx/zl. do
Run /oLy AonTTI% /2L Y S e

aote sditiom Ao ?«Mﬁ; @-

=& - froceTEdx ©

n"

L .
jo F00) Aan %T%M @

30. (a) UAWD Yhe “M%”mu:tmo ?Ammtﬂsc Y event
uixt)= (E+Fe?®)+ e*Cce+Dn)et + e (H’mwﬂB'Mtox)e
whing E'sa EI, Flaa FI, omd Ao m.

Z
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Mlot) =5D = E+F'+C8 +A' €t s Eupr=s0, C'=0, A=0 0

Mext)= E'+ (50-E)e™" +D’L€_"et+Be AW\DX_e ot .
UWLE)=5D = E'+ (s0-€')e% +Dietet+ B e amul € 5 > E=50D'=0, wL=nw
) (n=1,2,..), Ao

~ [/ +1]E

Mt)= 5D+ Z B e Mn‘g& ©

Fimally,
Mx,0)=0= so+§g ew’lTLLX
o, -5D= ZBem%’E’-‘) (0<x<L) @

‘W‘L‘J\‘ A . v IJ;OPAMM ~5D i Tivma dhe S snmg,
e Mvmx? ét Lo t’h{beﬂv\, L tr AM
X"“2X'+ k2X=0 (o<x<L) ®

X0=0, XWy=0.
MWB"&MM%M%%M wyuig
oX' 20X '+ k2o X =0
whane 202", 40 T =E2% . Thie The ODE com b st air Hhe ABivdnd,
Sk-Laow forvm, [ez"‘X )-l-zli ‘;’;\)i =0, )
ot ,a_ -50, e"w?”""} - S-sne i €% oy -
Bn"’ <C%Mnn‘x exmnn':c) J'L 2% z%,&eu&%

L X -
:%(-SO)J'O QE-J/;L. = . ®

The acboTion 15 gt ®, drhe the B ‘o are g
NOTE: QQfLn W/’% e St Leew . %%&%WB"AM@

Mt Could mﬂ:tf,ﬂa @ig“;::vw »Jm,tﬁjym

oa a WMWM \h.,\%dcue,
M E-—z[ (€ )Mw““’('obx_

o an B).

31w (xJg ) '+ X, =0, j “(axT) a\oc+j "xT =0,
2Lt | 2n 4 J‘o"xa“(x)aloc*o
S, g T, dx = O- Znda(Zn)
= 2.0,(2)

Zn 2
B - g, e Binen = -2 (B a0 (5 T

200 200
=== 2.J/@,) =20 /wu{watss)
223 2(z,) N AT
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Section 18.4

f M= ( ?—x)/zod‘

T
L ML) = { CEe® 33/4“‘:&; 2 f T 200% At

- 20(4""'

Paw = B - F.

s I o I)& = (g-%)/204%
-(x-g) (e Yol

HIF dg_unfx/%m&o\)x

%/ &
B S ) BT )

2_5( m&(x/zo(ﬁ)-i-l) , A An (14),
(k) u(x.t)'-'E(n-u{;(_i‘__) whoe =2 17 g

2.@) Mxt)=

mYo
_F o (/=) g éx/aoc"x
""% raxz.,(,r -z g€ oA 2ok
z 2 X742t X7/ 4ol*t
.. = OfF %\ = _Fx
= e (4 x) 4«41‘11:3;’- e
o SX/aol? % ok '3/2.= _Fx -
% »J':E))x(zo(,ﬁ 'E'fe 200 )t 40(,5}';(;3(;6
A0 ol My, doca =My . Nad, ulx,0 _g I+ 424 (e0)) = & F(m
0 o _—~(x-8)/4at O
3. [ Kre-x;r)dg=] € —_dz= [ o 20E dp
o Seb 20 {TE T_)u;"g_x)/m&

:J—'-_fo e_)’“?—o\},\= l. v

= g X)) = § f 2. x ~I‘L_ = -
4. ez = .*J' e>dg , eJex)= ﬁ[ e’dg = Wfoe (-d%) == enf(x),
5. o*Myy UL, UX0)S $X) M =ad<x <D,
aP(&a o&jw 9"‘*33”0& Sum,s) Mox,0)
o * ~st N
BZ»ZJ ulxt) e dt = siu - fex)
zﬁufx $) = SILL%,5) = - f(x)
Sad=-
uxx d." - Z“x“)

NOT'E @M‘M%mwm Wo-aw-«ua ODE M"H\(_

t‘nmaﬂ-m 0

ODE A‘* + o(zw"u 0.
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7. (@) M(%4T, %)= J‘: F@)K (2-(x+1); 1) A2 -_E j'°°§-‘-()&+1:)l'<()&-x‘,t)o\},\
=ed

= [ faKp-x; %) a (Mfm’t-M): mix,t), so

“-{7 £ 4o 'E?-OM Fhanm A):A& M(x;t) a T-pourdie fumtim atx,

(b) u(—x,t):f”f@)K(gm;f)dg = j‘”fc—/oK(-)HXﬂ-')(—o\}z)
~dd L}*:"g o)
= f;f(}g) K()&-mt)d).k W{mMMKMMMM

T~ — o“, I fasal
= —UK,X) , Ao h{ £ a0 odd thun Mixt) Lo am odd Wr‘ x .
(€) Sawe 40 4m (b) M%A«Tn Ao+

8.(a) Odd theae %Mmm LNy =15, =0 NTxX,0)= $x)
%, a2 -Fixt) m(%,0)= O

o (0, F Uy ) = (N W) = -F(x.t)) N(X,0) +W(X,0)= £(x)

N, ~L Alxt) = N E) +W L)
c’(z‘"‘-xx"“};""'"F‘X.‘t) ,‘/ A (x,0)= {x). vV
(b) S22 Omnusns o Shichid Exencidnn .
(© WAy -wp =-F), wixo=o
Fowuin i‘MMEm g, OLZ(Lw)zﬁy - K, = Fua)
g Af)’x+OL7'sz?J‘ = Frw) . R
The Lot ol syt o soth gt o £, 0 Flo
a ‘T J A jﬂ\) _d.zwlx ~
wWw,x) = Ae + —_.FS‘)) .
oWt

memof.dm o“ M\M M‘“{,@W"’ A:J'(&),O)‘:O,AO'

Lr(w,0)=0 = A+ Fl)jeted , A= -Fw)/auf,
& x

~g Lrwot) = F) 1-e ot
N o=t
Wv*éu) jly CQ‘NVM,M , . "'O(,z&)tx
amrtxk) = Foo) % F 11__}
dzwz

@ To conpli-the sdliom st muud the smvnse f (-6 ¥4y /082, Dupen
gz (-e )/ ot Lo*
a of(m:vvc‘f‘e\d? a/dX opn ) bl T
o 43\ / emv? N 7 9 | Mm%gmm .

’
o 2, 2
A N1 A 3
ﬁt"e B} ®
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W‘Z\ © by %y ¢ ~_vx %MD gorta
ﬁt 2ou’“
Pullho, gext)= gk iw g(w,t)e

wx

dw , »0

2

4%,0= 3% ’593,‘0)3“’"@:0
4l g=0=0
Thus M\tywxmg \ To T amd mawq @
’ B F dae g @ e
qut) = J.o 20 AT
Lt a2io>0) = )f' Them T= x‘/(4o£’}f) ,at= - %:-_' )fd}l.

A0 ocoz.&'_.

}L _x -)‘\ qﬂ/dv
g(xt) J‘ _7!( 40(1. ) 22 T ‘fx/z T o
-d -)‘L (..__ (.2 )ey‘ d}l.
“z'r { - [’)C/zot& %/20l{E e }

z/‘&otzi: 0 ~p*
{ 24E ¢ -2 x/204% =7 dp }

201." x»k(%/zal«lf) -
. - 240
Fmﬂn, wt) = Foo % gt = °J5~[.,° FC%‘%)[,I%. e 2

~ % we(8/204% )] d5.
9. (@) The sdution’ %o $x)= —160+ 200 Hex) - Hex-L)] 40

2oL"-Jﬁ'
-1 r -oc/4ot *

M AE) = -1m+m{%(|+%a%) ~ (12§ XL )]

(4%
= Lo
= wolvpr - him 11
e At o 00 = 260EH(9<.+2L)—H(7(+L) + Hoe2l) -Hix-30)] 40

u,_cx,t):zoo[_{.(‘;f% 'x.+zL) .L(H.% xtl )+.L(|+% ®= zL (H‘% %)

wo[m;%ﬂl- ”{’&ﬁ x—zL_%%]) Band 4O oL,
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(b) Frew Houn M«. frax 920, efovwe Heat f,x) aqresa uxuﬂa wth,

(c)

f%(_%) oven -L<x<al . The ncum. e X>2] amd o

x<-L, MWW"—F‘&W MM«:{,

0<x<L. Smee & wdld Tike fong for thak T 1o

0<x<l , X fllna that for amall & mm%‘ﬂc %WM

W‘J.Jl securale . Buem mol 2o Jor the £+ 4, Aner £+ f, agrua
et ~3L< X<4L , tvon ol so fo1 Fit fot £ prolom | and

Z
(91) ?W‘“‘ A(l,.1) = 40 423 2—,‘13%(2“2)" e—-[(zn-nn'/so] (o0.114)

Ty M?"“‘tﬁ\" fornl T M(‘f{scm-{o&mm
S:= mm(m((zu-l)*&/to)* wp(— 00114 * (2%4-1)"2 ¥ P 2)/
(2%4-1), 4=L.1):

-le{»(tioo*s/ﬂc),

o'%m 38.905
wa i=1.5, dloun 99.39]
Wth i=1.10, oMo 96.3460
Wtk i=1..20, floun 26.3764
WA i=1.30, dtam 96.3764

SO;MWMI'OAMLMRGW ' "‘I 47“‘.“4’) y At
nad. angumd 20 Towma the scvien (9.0). AMJ

(2.5) %uvm.' U.(l).l)— () + M. ) +-
~un,n) -m[m&(zm (Fﬁ) 1]

(100% (and (1/(28 g (.14)) - %(-9/(2*%(.114'))) -1));

W . T 26.374
AD At (95) 00X, acenn
ror e ?Mw%%ﬁl’ou,,m (Qﬁmieom
an (95) > 00 ang U
‘H~e Mwm%ﬂm;mw an scheclh cane e M{;m

M\(‘?‘!-) cameed o 300, Thus, 20 a sl K F
LA2kdT ) >>1. Thet 42, 1

t << ( L/Zo()

W tapcly the proscd WL.ML-
o= 1.07, =0, X«W{at? ©

Fodl mt mse anm, (@Mmmh A:z:tm
k) = M txt) ﬂmuw ot

X=o0l,05 aw
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(€) Maple:

> with(plots):

> p(x) :=100* (erf (x/ (2*sqrt (1.14) *sqrt (.1))) —erf ( (x~10) / (2*sqrt (1.14)
*sqrt(.1)))-1): b

> q(x) :=100* (exrf (x/ (2*sqrt (1.14) *sqrt (.5))) -erf ((x-10) / (2*sqrt (1.14)
*sqrt (.5)))-1):

> r(x) :=100* (erf (x/ (2*sqrt (1.14) *sqrt (1.))) -erf ( (x-10) / (2*sqrt (1.14)
*sqrt(l1.)))=-1):

> implicitplot ({u=p(x),u=q(x),u=r(x)},x=0..10,u=0..100 )i

1004
| /ﬁ NN L
s /I ,/// A\ M(%,.5)
] ////, VA (X,1)
607/ A
ullf/ Wi
!,/ H.‘
407j/f \‘\\
4:[// l\l
wofl |
? \‘i

~N
r
x
o0
a0

]
5

1. o(zuxX - ‘*t +VU.X (-o0<xX<ed ,0<L<0D)
M(x,0)= F(x) A A N
F . . d"(k.l’:))?"u- =Mk+ ini&)
6 ut+(o¢‘m"+in)éJL:O{ ok
ﬁ(w,t)=AA€—(d w4+ L tV)

) X O.w,0)= Fwy=A
o Ggot)= G e -0 +ioVE
c i
Stew. A?Tf:ja~xiji;quzafjt L Ef-x34$a3t
6"5"} 2(AE )T
Bty 11 wilh, &=t amd b= VE 2/
e-o( ALd d e-'Ntto__) | e"“‘—v’” /4ot
- 24X )T
! é.(oc-Vx)z/zs o®X
20414

= L (% 403 pl-(%-§-Ve) ot 1 de |
-]

A0 ML) HX)*

20 4TTL
urhich deta Andued nedue To (18) :{V=o.
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. Thum (27) deeamea Lfugd = SU-Mo , A0 28) Ieerme

o(."‘u. —Su--u S

S L + U,/5 w
x>0 = A= o Ao
b oo eu(xs)~88'rx/°‘+uo/s.

MoE)=M, = Mlo,S)=4,/3, so

A(0,8)=M,/s = BM"{E‘JI B=(u,-Us)/s
o ey s) = (u-Mo) %_“ + Mo/

=2/t -X’74oc”c
MEE)T (u-Mo) 1% X _ C =

= uo"f (L("'uo) U\'&C(m\) .

12. o(’—uxx= Uy (0<¢X<00,0<L <c0)
uwo,f)= Upept , U0 ap X>0.

AmoQuwQ WM«MMMNMMW
Yé’:&q‘\%{d MMWML aw t>e, FM%QM C«W»JM,

oL* Nex = N‘,: (o<x<aow:é><t<oo)
/\5'(01:) zu,et N0 as X0

. " t
Satmﬁ rrext) = Xoo et M.W\ ol¥X 5’%*&)(?’6

X".. M;OX o,
avd punce AT = £ (1+4)/4Z,
J%_ 1+¢£’_,¢
Xw)= A “+Be _—
V200 x>0 ampliio that K120 a0 %> 0 mmblus thal A=0, 4o
H‘L'f—x'

2 iwt

vt = Xy 6% = Be e

Ni0x) = Uyetl = g et 5 Roy,.
.A.(wi'.' Fl(-.)

uext)= (E.mxt =Rfu,e g 2L

=u, e X e (0t %)
mhang = E)T/oc

Thon,
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[3.(a) = 0% %d% at LL x%4olt = 0, T= 2 L
. M.C%,t) Qdﬁ‘r '—CT”‘ J 4“! )*
_ loox X0 emp ) K% |3 200 2,
il L ek R
8&3 )4'3 " X/Ze(&
$rem (17) = g
(b)&ﬂm/?ﬂ,um oAlom a ﬁ,ufx.t)mxafwm s,
M«am&w o~ Frg. 8. Fen , nen 0<x<50, I £=16,50,250,1250 .

> with(plots):

> implicitplot ({u=100*erfc(x/(2*sqrt (1.14*10))),u=100*erfc (x/ (2*sqrt
(1.14*50))),u=100*erfc(x/ (2*sqrt (1.14*250))) ,u=100*erfc (x/ (2*sqrt (
1.14*1250)))},%x=0..50,u=0..100);

4. olyy =y (0<x<0D, 0<t<c0)
XX b4 p)
M(X,0)=0, ux{ot)=-(§) »y M0 a8 X+00.

(a) Lm’)ﬁu-e: oC’- = SL-0

U0 ao x-now M.-”Oo;o’)(:?oo AOMM A=0. Tf\-uA.
Ams)= B g® e

Fwﬂy Uglo)=-Q g T f0,5) = Qs = BEdGo) € AoB“‘O(Q

-J‘x/oz -rx/oc
e ol = 3 g
8)T @ =8 xQ 4 $ &
APP“”‘"\“”‘ C:
b 1/51 - x/dolt
Exlhjzo r"/"‘ e
ATx

2 T -t
A0 M(X,E) = o(Q 1% &* % ot t/ﬁ— = “Qj mmctc
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b Lt e =P, T2 hatyt . Thon

/20T _ 2 dv
Sk U S1e- LSS 1 4_9;:{
0 Sotj ‘X.ﬁd

T e
{

xﬁﬁdﬁ xhaad® .
s KUo*t *
o+ &£ 2[x/2d&. e’ )u} zaQ{— e —me;c(

Section 18.5

- (g-x)z/élot‘t = (2+X ) Aol*L
e’ ) 48

I. Mxt)= —— 100
j Ler(g-x)/zdf t2p, LY (g+x)/ 244t =V

0 20 -y
50 e zaﬁd - e w\fi dy
it J—9(./20(475 s ‘L/zouﬁf }
a30)

A4t
Xlzddf -p® XK204E -}L 2
g & PR A= ou ()

I

2.(@) uet)= )” (%)ng x;1)42 + f 5 (BKE-x;t)ds
=M
f fwt( /*)K( per ) dp) £

= £+ (0 Kiprx; )4 + v decaune mt anw mews 9 am
j i )*/ui : sngen nflimassn, and. alloo K%

" s Jumelon d To 1L anagarmend
= Jo SB[ Keert) +Kig-x,1)] dg

00 (G XV/APK | = (B-x ) ek
= e
fo :F(?)( 20(4—‘ )

= f on (0,0).

Az Mfm

() Mxt)= e zo(,ﬁt:'olv +j e 20({'"4)«}

QO(F {y/zc,w’" -%/OUH.Z
= 1602f ’Vo\\) =%2E"'IO‘O,

44/8\«4;4\ ko WW: y{, MUx,0)=160 FHham M()(.‘b):lo"o.
3. Swet (1) Aldo for all x| & oo Ao aeth ijs-x.m,
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E,0+Cx) = E,00 +0,tx) @
E %)+ 0,(%)=E,(-x) +0,-x) @
dz E ()~ Otx)- E,tx)- G, %) ®

a.d,wg D amd @ Yira zE () =2E, 0, 50 EmzE, ), and »,ma;”ﬁ

?w-tc 20 =28x), so Qn= D(x)

4. Floy= LM F(omx) Fto) - A Flax)-Fo)

X230 AX

(dao, F'(o)~1vw\ F(O-Ax) Fo0) - foun Flav)-Fro)

Thua | Fi0)=-F'0), 2F'0)=0,

F'o)=0.
5%20 ~ ~AX

. = L F(x,t £)-Foxkt)

7. (b) F k) h;:; it
F - )= ] Lum Flx, t+it) -Fon) _ ‘;!;:,f,;\o th,t?tt)—ﬁx.t) =F (e , sothe

8 @) Yw (b) No, e"&;,mxm @ No,He M/ﬁi xt”“““’“’tj')

m AL 5 funthen , the c«ﬂ ux, wﬁ

(&)NOKMMMMI:—) "-i"m\,

te) Yo cf)No,-kLec.eHme o mt Ad
(3) Yea (4) Yo (&) Yoo (4) Yeo; M&M APnE as am e funeim

MMNJ? (k) Yo ) Yea

‘m) (’(3“\( uxr"'“ = %uxx+3x My —=Myy + L fnee, MmO, Iccanne He
x® ‘I,uxxw”\xm mﬁoﬁcc&ﬂw 3%t odd .

Section 18.6

MOx¥20%,E )= MAx+oX L) _ MEaX B ) =M (xit)
L) uy, =(My)x = ux(x-mx‘,:;()-ux(x,t) -

A% AX
ax
— MoK ) =2 (X+ax b )+ U xt)
e MxEHaL)- MXE (ax)*
20 ol Uyy= ?wzo 442,k” 2U4+1 ket Uik = Ud,k-ﬂ- Ujg
oA oRE Y3
yee1 Uj,k+| = (1-+;L)U1-k—-2:LUw :Lugu’
WXE)-M-ax.t) _ MlX-oXt) ~M(x-20X,t)
(b) Myy = (M), = “X‘x:t);“xfx-oxﬁ ~ X 5%
X

Ax

= M) =2UX=8X B )+ U(X-28%,T)
(%)%
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A o MxE)- 2ucx-ax,t)+u(x-mx £) o MK t-mt)—utxt)

(A‘()
20 U ey = (H-J'Z.)Uk 2% j,“nugz‘ ‘
©) Tiro dtandncka come 1o mud . Fm&t wt waz (1), o |
MQI‘H\.L WF“"&' ME% and.
(4=N- -1) the U ) A 00, et . >
gz-N&-l amol Lkw. Uc.)l’ N+1. =0 Nl N
e wx (|2)<H~w\‘l'ew. y STV aQ.,Q
=1 MO,‘\)UMl mm?? azk Odao uc‘mwx?ué(

le
“ Aol de Fforumnd: M()M% M&WM
(2) EMMW&M;LW‘M(S)W&

R _S
me sk £Ux) (e shided ) Ampndn WV nﬂj I Te R N
S NS -f«iQPRWAM-FtAM
W%s%w%%&z/wz .
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2. U kst = ©- lc,Ué 24 FO- "3ng+ ou,Uaﬂ) 3 s ‘st
13 ¢ . [y . >
U,3-D.IG(IZ)+0.68(7.3)+o.lc(xo.s)‘: 8.564 ny e T A g
U3 = 0.16(73)+0.68(10.5) + 0.16(21.4) = 11132 nt S W om
| : .
U33:o.u,((o.s)+ 0.¢8(21.4)+ 0.16 (50) = 24.232 — e . N
I S5 5 lo t5 35 X

UM= 0.16(13)+ 0.68(8.5¢4) +0.16 (11.7132) = 9.9806

Uzq: 0.16(8.504)+0.68(11.732) + 0.16(24.232) = |3.225]|

U, = 0.16 (1732) + 0.68(24.232 )+ 0.16(8D) = 26.3549

3. =ML/ (6x = 2/25 ) = 0.32
Ua &4 = 0. 32'U 4k O seU k+ 0'321')5"",&
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U,=-32(00*0+0 =16 il 1393 164

Us= 040+0=0 ol 423 16

U, = 040+0=0 o 3776 5-.'2‘ 2 o
wt ' 2 9

U = .32(100)+.36(16) +0 = 37.71¢ - >

Uy = -32(16)+040 = 5.12 ® 0 0 0 ox

U2 040+0=0

13 = -32(100) +.30(37.7¢) +.32(5.12) = 47.232
3= -32(37776)+ .36 (5.12)+ 0 = 13.926
33= 2(S12)+ O+0 = 1.638

4 52 Uﬁ—l‘k-zujk‘{-u»jﬂk Uﬁ k+1 Use +HU F
(ax)* *

" u I g pv\j AJDAt) -)'L(Uj_',&"ZUdk+ :H,k) = LJj\)h‘H"Uﬂk"' HAt LJ’)*.- F.;kAt

Uﬁ,}g.;., = AUy e+ G-2n-Hat)U, i +2U; jugk + Epat

x4
5. = (1(002)/(025)°= 0.32., H=0, Fext)=10, ac 01 o o
U, 320U, +36U + 32U, , +.2 0f .0 5P AW
4k = 2k 4 (UR Y o] A .:'_ .a.sc :
U,=0+0+0+.22.2 of 2 2 2 |,
U,z 0+0+0+.2=.2 : 0 PN S
Ug =04040+.2 =.2 © o o oy

T .32(0)+.3¢(.2)+.32(.2) +.2. =.33¢
32(2)+30(2)+.32(2) +.2= 4

32(.2)+.36(.2 ) +.32(0 ) +.22.33¢ (Vi theu @M abnd x=0.5)

32(0)+.3¢(330) +.32(.4) +.1. = .44:89¢
U23 =.32(330) +-3¢(4)+.32(330) +.2 = .55904
Uszs= -32(.)+.3¢(330) + 0 +.2 = 44896

U2
U:
U:
U=

6. n=0.32, H=0, Mlot)=io0 , L(x,0)=MA(1,£)=0, z

Flet)= 10anmTx, o 476 44 20
3602 548 .26
loo ° [} .

100 16..14 ..Z .I'J;l‘}'
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S zU R T3¢ Ujk+.3zU9“ § +2PMGNA)
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Uy = -32(s0)+ 0 +0+(T07IY.2) = IG.1H4

Uy= 0+0+0+ (1N(2) = 0.2000

Up = O+ 0+0+ (T071)(2)= 0.141%

U,, = .32(100) +.36(16.1¢14) +.32 (2) + (7071 X.2) = 38.0163
Uy, = 320161414 ) +.36 (.2) + .32 (\H4) + (1)(-2) = 5.4825
U,.=

20 = -32(:2) +.36(1HY)+.32(0) + (071 (.2) =  0.25%3

Uss = -320100) + .3 (38.0163) +.32.(54825) +.2(1071) = 471.5817
L3 = 32(38.0163)+.36 (S4825 ) +.32(.2563)+.2.(1) = [4.4209

U = 32(5:4825)+.36(.2563)+ ©0  + .2(7071) = 1988l
T R=0.32, R=4, ulo,t)=10,£)=0,M(x,0)=100,
Fxt)=0, 4o 4 4
U;j,kﬂ = '32%-|,k+'28 Ujk-i-.sng-“,k o

D . . . ¢+ 0

U, = -32(50)+.28(160) + .32 (150) = 7¢ - S P

U, = -32(100) + .28(1o0) + .32 (100) = 92. oy " % T 1,

U3(= .32(160) + .28(100) + .32 (50) = ¢, . - >
5o 100 100 oo S0 %

U = -320)+.28(76) +.32(92) = 5072

U, = -32(76)+.28(92)+.32(7%) = 44

U37_= -32(92)+ .28(7%) + .32 (0) = 5012

Us = -32(0)+.28(50:72) +.32(144) = 38.00%

U,3¥ -32(50112)+.28(14-4) +.32(50.12) = 53.2928

U33= -32(74.4)+ .28(5012) + .32(0) = 38.009¢

-2 - — z_ . -
8. Rn=o*At/(ax)"= 02.(0.5)/(1¥=0., so 9,k+|""Ug‘-n,k+'8Ug‘k+" Ug‘+|,k
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Exacl : 0.2 228 (.48 15.87 2085 50 (915 843 93.32 9972 9938 100

10. Ax=2,at=.5
Left (0<x<ey: n=l8lsyy=o225 s U, k= 25U 155U+ 2osU,
(3<x<i2): N=.2(5%4=0.025 0 U’z-u ozSU-bp' 95Uk“‘ °2'5U

) L .L*_z_ KRL_}.’I"%CEJ_%
L Uy = Kilht KEU“* = 893Uy +.107U,, ©)

K +Kg
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T 2
k=1: U, =.225(s0)+0+0=11. 25, U 2 U- =0 o’(<=1285 dK:O3Z
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k=3 u,?: 225000 +.55(28.19) +.225 (2.53) = 38.85, ) 2582 15 2 ‘l o
Ups™  -225(28.09)+.55(2553)+.225(2.20) = 8.3¢, o ,,Ls l l cl, L jo
Up=  -025(2.2¢)+0+0% .06, U, =0+0+0=0, 1 1 T ]
Ug™  -893(8:36)+.107(.06) = .47 =50 e ¢ 2 2 o o,
k=t Uy=  .225(100)+.55(38.85) +.225(g.3¢) = 4575, i:oo gl_ i 2 / ‘é i 12,
U, 4= +225(38.95)+.55(8.3¢)+.225(7.47) = 15.02, 420

Uy=  025(7.47)+95(.06)4.025(0) = 0. 24,
Usy=  0.25(.06)+0+0 = 0.00,
.893(15.02) +.107(.2¢) =1344
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12, M#ax,t)= ML) + Ux(XE) A% + 4 My (XE) (aX Y +--Juxx,<(x t) B%)+..
M (X=AXT)= U (XiE)=Ux (X}t )oX + LUy (X i8) (8% )= -&-um(x,t)(oxP
AddIm gt U(XFOX )+ AX=AX ) = 2UIXE) + MU, (XE)XY + O(ax)‘*
NM Hhe Otax)t Toms amd sy o Uyy
o (XE) =2 MX+AXT)-2UxE )+ AMIX-0X t
(ox)*

3. 'm Fondl prekdt s (13.1) Srmio fromthe brandany crdFena . That aa ) i
oL (B) f am e “Lwd v "
Upist = Uy + -2)Uy +31U4
2,% 4 = b2 Ul»k+ (I'Z-W.)Uzk‘l' JLUISk

UN-Z ‘kﬂ JZ'UN -3kt (- Z’L)UM t+ ILUN L&
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= Rey b, = AlRE Ab, )+ by = B+ bty

wmm) arch mi (135) Nowr W(N—l)x N-I)WMW
N-| amd Rumer LT——W
MM (1o Al md& wse He onth ”‘h;)
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N, ~Aat <D, whieh i
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/»%J. amd /wkuu_ tkam.{d\g
ot, [Ac-e)-Ae]at <2

o, Ra-20)Aat <2.

15. Guank: Nicologn nchime : — +2(1+n)U -2 U
F WS U (0<x<]) Bt

uot)=Uuit)=0, Wx,0)=150 s,
with = o at/(ax)* = (11)/ (25 =
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. x4
Wah =16 the mthal 4o e L. T TR
- 4 s
=l c’Ua-l R#1 +52U, Rt -le dﬂ,‘kﬂ u=0 ¢
—lc glk -2 ‘h+|c ‘H:h MO ! 2 3
. . uso - —rx
For thio hand eudoulatins & ikl ke S, W m e T

mto Aol e G pends aa 1...9.

0+5.20,-1.6U, =0-1.207071) + 1.6 (100) ="15.15
=1LV 5.2, -1 € U; = 1.6 (7071) =1.2.(100) + 1.6 (70.711) = 106.27
“LeUp452 U= O =160100)=1-2(70.71)+ 0 =75.15
O+52Uy-1eUs= 0 ~l2U, +16U,
TLeUyt8.2Us-1e U, = el ~1-2U, +1.6 Uy
“eUgt52U, -0 = Lel,-12U+ O
O+5.2U -1eUy = 0 -2, +16Us
-leU, +5‘2U -l.eU = LeUy -|zu__+|cU
-1.¢ Ug+szU9- 0o = téus.-nzu + 0

We cam nebve Thist me Loie af a Fims | Thet 46 , Wt cam Adve 0B f
u,,uz,usmwmwmmaasm (Www> @®-® and
sdrt ®-@ -deUQ,US-,UG PJMAM@% EHSA'? @-0) and s Hhare
fou U, Uy, U, Ot ,MWWO-@M«MW%M
MMU”m,Ug- L AOM "H\QM{MCW

> with(linalg):
Warning, new definition for norm
Warning, new definition for trace

OO BB OO

> linsolve(array([(5.2,-1.6,0,0,0,0,0 ,0 0],(-1.6,5.2,-1.6,0,0,0,0,0,
oj,(0,-1.6,5.2,0,0,0,0,0,0],[1.2,-1.6,0,5. 2,-1.6,0,0,0,0],(-1.6,1.
2,-1.6,-1.6,5.2,-1.6,0,0,0],(0,-1.6,1.2,0,-1. 6,5.2,0,0,0],(0,0,0,1
2—16052—160],[000,1612,16—1652,16],[00,0

+-1.6,1.2,0,-1.6,5.2]1]),array([75.15,106.27,75.15,0,0, 0, 0,0,01));
[25.58448905, 36.18083939, 25.58448905, 9.256512057, 13.09119158, 9.256512057,
3.349285247, 4.736369514, 3.349285247 ]

My Mgy
Yhue rusidle anth the wad sdidin, whih 4o Lict)=100 00Ty, &ML,
M= UL(25,.1) = 10 aa(4) efp(-.9849) = 26.35
My = M(5,.1) =37.27,  M33 u(75,.1)= 26.35, My =A(25,.2)x 9.82,
us.: AM(5,-2) T13.89, M= M(T5,.2) = 9, 82, MaTM(25.3)= 3.6
=M(5,.3)= 5.8, Mg =M (75,.3)= 3.6¢
pokawkNwﬁm:wwﬂI@M . Mcmmwu
&() el x205, AfmeM x M=l U =T, and
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M&l M, bk 1t chae 1o do dhe Mﬁmi'wu amd. WWM fz,

Tertabve G- alip: Ul=50 mo AUl =50-375=125
UG =66.25 po AUL =¢.25-5D= 1625
U =3156 »0 AUQ"— 31.56-15 = 16.56
Nowram SOR slip: u‘l;‘—-u‘ﬁ’éf AU = 375 +1.03(12.5) = 50.38
U“’ o+ c.mu”) 50 + 1.03 (16.25) = [¢£.7¢]
U"’- U‘°’+w4u‘°’ I5+1.03(16.56 )= 32.06
Trdative G- S atip: LI“’ = (u“’uso) & (Cem +150) = 519
o oo o AL =5%19-50.38 = 2.8
U, =4 (U + UL +200) = £(5%.19+32.06 +200) = 7152
o ro AL =915C-6614 = 4.82
U, J-(u +co) (. sc+co)-3z 89

@) 710 40 AU = 32.89~32.06=0.83
NMMSOR"H’ [l U COAU“ 50.38+103(381)=54.3o

U.“’ U“’MQAU“’ = (674 +1.03(4.82) = [1.70]
Ll“’ U“’+mu(” = 22.06 +1.03(0.83) = 32.91

Joedey: 1L17= £(03.13+150) = 53.28

U‘z’ #(U"’+U“’+zoo) = & (50+2715+200) =[69.38]
U“’ -‘~(U“’+co> 4 (63.13+¢0) = 3078

(3) @ (
UZ' = ;';(Uu’-b(l;,’-bzao) 7 (53.28 +30.78+200) = 1.02

Goauwss-Sedal : Um--L(cc 25+150) = 54.0,
U“’—J-(sqowsz 5¢ +200) =4l

U"’ J~('7(4|+60) = 32.85
Fusithaen,

U®= £(1414150) = 5535
U"’ 7 (55.35+ 32.85+200) = 72.05
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