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8.5.1 ���������kkk...ÅÅÅÄÄÄÚÚÚÑÑÑ$$$¯̄̄KKK
±±±kkk...uuu������EEE���ÄÄÄ���KKK���~~~§§§ÙÙÙ½½½)))¯̄̄KKK´́́

ut t − a2uxx = f (x, t), (8.5-1)

u|x=0 = ν(t), u|x=l = ν(t), (8.5-2)

u|t=0 = ϕ(x), ut|t=0 = ψ(x). (8.5-3)
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���BBB!!!kkk���§§§���æææ^̂̂XXXeee¦¦¦)))ÚÚÚ½½½µµµ

1. >>>...^̂̂���àààgggzzz

��� v(x, t)÷÷÷vvv���àààggg>>>...^̂̂���(8.5-2)§§§~~~XXX

v(x, t) =
1
l
[
ν(t) − µ(t)

]
x + µ(t).

---

u(x, t) = v(x, t) + w(x, t)

���\\\½½½)))¯̄̄KKK(8.5-1)***(8.5-3)§§§��� w(x, t)���½½½)))¯̄̄KKK

wt t − a2wxx = f (x, t) − vt t ≡ g(x, t),
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w|x=0 = w|x=l = 0,

w|t=0 = ϕ(x) − v|t=0 ≡ Φ(x), wt|t=0 = ψ(x) − vt|t=0 ≡ Ψ(x).

>>>...^̂̂���®®®´́́àààggg§§§ùùù½½½)))¯̄̄KKK���^̂̂ Fourier???êêê{{{������¦¦¦)))(��� § 8.2
~~~¬¬¬)©©©���´́́§§§ùùùòòò������¦¦¦)))���mmm¼¼¼êêê Tn(t)������������àààggg~~~XXXêêê~~~���
©©©���§§§§§§���ÐÐÐ���^̂̂��� Tn(0), T′n(0)ØØØ���"""©©©ØØØXXX|||^̂̂UUU\\\���nnn§§§zzz¤¤¤üüü
���½½½)))¯̄̄KKK§§§©©©OOO^̂̂©©©lllCCC���{{{ÚÚÚÀÀÀþþþ½½½nnn{{{������¦¦¦)))§§§���eee¡¡¡(2)©©©

2. |||^̂̂UUU\\\���nnnzzz¤¤¤üüü���{{{üüü���½½½)))¯̄̄KKK

---

w(x, t) = wI(x, t) + wII(x, t),

wI(x, t)ÚÚÚ wII(x, t)©©©OOO÷÷÷vvv½½½)))¯̄̄KKK

wI
t t − a2wI

xx = 0, wII
t t − a2wII

xx = g(x, t),

wI
|x=0 = wI

|x=a = 0, wII
|x=0 = wII

|x=l = 0,
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wI
|t=0 = Φ(x), wI

t |t=0 = Ψ(x), wII
|t=0 = wII

t |t=0 = 0.

wI���½½½)))¯̄̄KKK���àààggg���§§§!!!àààggg>>>...^̂̂���§§§���^̂̂©©©lllCCC���{{{¦¦¦)))¶¶¶




wII���½½½)))¯̄̄KKK===���§§§´́́���àààggg���§§§���^̂̂ÀÀÀþþþ½½½nnn{{{£££½½½ Fourier???
êêê{{{¤¤¤¦¦¦)))©©©

éééuuu���������������kkk...ÑÑÑ$$$¯̄̄KKK§§§~~~XXX½½½)))¯̄̄KKK

ut − a2uxx = f (x, t),

u|x=0 = ν(t), u|x=l = ν(t),

u|t=0 = ϕ(x).

ÙÙÙ¦¦¦)))ÚÚÚààà���þþþããã���ÄÄÄ¯̄̄KKK���������ÓÓÓ§§§ÄÄÄkkk|||^̂̂UUU\\\���nnnòòò>>>...^̂̂���

àààgggzzz©©©

éééuuu������!!!nnn������kkk...ÅÅÅÄÄÄÚÚÚÑÑÑ$$$¯̄̄KKK���¦¦¦)))���������ddd???111©©©
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8.5.2 ���������kkk...­­­½½½|||¯̄̄KKK
888±±±������ÝÝÝ///���­­­½½½§§§ÝÝÝ©©©ÙÙÙ¯̄̄KKK���~~~§§§ÙÙÙ½½½)))¯̄̄KKK´́́

uxx + uyy = f (x, y), (8.5-4)

u|x=0 = µ(t), u|x=a = ν(t),

u|y=0 = ϕ(x), u|y=b = ψ(x).

­­­½½½©©©ÙÙÙ¯̄̄KKK������mmm t ÃÃÃ'''§§§¦¦¦)))ÚÚÚ½½½���¹¹¹������ÅÅÅÄÄÄÚÚÚÑÑÑ$$$¯̄̄KKKØØØ
ÓÓÓ§§§ÄÄÄkkk???nnn���ØØØ´́́���àààggg>>>...^̂̂���§§§


´́́���àààggg���§§§©©©���,,,ùùùpppüüü

|||>>>...^̂̂���ÑÑÑ´́́���àààggg���§§§���þþþ!!!���AAA))){{{333ùùùpppEEE,,,···^̂̂©©©ÙÙÙ¦¦¦)))

ÚÚÚ½½½´́́µµµ

1. |||^̂̂AAA))){{{§§§òòò���àààggg���§§§zzz���àààggg���§§§¯̄̄KKK

������àààggg���§§§(8.5-4)���������AAA))) v(x, y)§§§kkk vxx + vyy = f (x, y)©©©---

u(x, y) = v(x, y) + w(x, y),
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uuu´́́ w(x, y)÷÷÷vvv½½½)))¯̄̄KKK

wxx + wyy = 0, (8.5-5)

w|x=0 = µ(y) − v(0, y), w|x=a = ν(x) − v(a, y),

w|y=0ϕ(x) − v(x, 0), w|y=b = ψ(x) − v(x, b).

2. |||^̂̂UUU\\\���nnn§§§zzz¤¤¤üüü������������¦¦¦)))���½½½)))¯̄̄KKK

---

w(x, y) = wI(x, y) + wII(x, y),

wI(x, y)ÚÚÚ wII(x, y)���½½½)))¯̄̄KKK©©©OOO´́́

wI
xx + wI

yy = 0,

wI
|x=0 = wI

|x=a = 0,

wI
|y=0 = ϕ(x) − v(x, 0), wI

|y=b = ψ(x) − v(x, b),

wII
xx + wII

yy = 0,
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wII
|x=0 = µ(y) − v(0, y), wII

|x=a = ν(y) − v(a, y),

wII
|y=0 = wII

|y=b = 0.
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{{{½½½ Fourier???êêê{{{������¦¦¦)))©©©
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Fourier???���){{{¦¦¦)))§§§NNN´́́¦¦¦<<<���)))ØØØ)))§§§qqq���???ÛÛÛkkk...������555���½½½
)))¯̄̄KKKÑÑÑUUU^̂̂©©©lllCCC���{{{¦¦¦)))§§§ÙÙÙ¢¢¢ØØØ´́́ùùù���©©©~~~XXX§§§eee���¿¿¿ØØØéééEEE

,,,���CCCXXXêêê������555   ���©©©���§§§

ut t − a2xuxx = 0, (8.5-6)

ut t − a2 tuxx = 0, (8.5-7)

ut t − a2(x + t)uxx = 0. (8.5-8)

(8.5-6)!!!(8.5-7)´́́���±±±©©©lllCCCêêê���§§§


(8.5-8)ÒÒÒØØØUUU©©©lllCCCêêê©©©ùùùÙÙÙ¢¢¢
ØØØJJJnnn)))§§§ÏÏÏ������§§§(8.5-8)������ØØØ���333©©©lllCCCêêê///ªªª���)))
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u(x, t) = X(x)T(t)©©©ggg,,,§§§©©©lllCCCêêê{{{ééé§§§ØØØ···^̂̂©©©
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