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#]15.6 KA T o AL AL 17 AL
— =d(x —1) a<z,t<b
g(a;t) =0 g(bit) =0

dg(zx; t)/dx

g(x; t)
r=ax=t x=b 1+a —_
0 &x r=a
0 x=t wx=b x
(04 o——0

a(t-a)

C. S. Wu Ftas &%



Green Functions of ODE: Initial Value Probler
Green Functions of ODE: Boundary Value Problems

B115.6 RKAEF Mo 7 F2 A4 5 A
— =d(x —1) a<xz,t<b
g(a;t) =0 g(b;t) =0

AR F b9 Green & K g(z; t) ZF 3 # &

g(x; t)er =t 2L

dg(:c;t)ﬁx B dg(z; 1) |'*°

=1
dz dz

t—0

C. S. Wu F+EH RHK



Green Functions of ODE Green Functions of ODE: Initial Value Problems
y IONS OF Green Functions of ODE: Boundary Value Problems

—= 4+ k2g(x;t) = 6(z — t) a<x,t<b
g(a;t) =0 g(bit) =0

C. S. Wu F+EaH &K



Green Functic of ODE: Initial Value Proble
Green Fur cto of ODE: Boun dau \alueP ol le

Green Functions of ODE

B115.7 KA D T AL AAE 9 A
d2
ﬁJrk g(z;t)=d0(x—t) a<z,t<b
g(a;t) =0 g(bit) =0

Rkl ()
o f]15.58 4 T (EF k) Mo F A2 69 Mg

C. S. Wu F+EH RHK



Green Functic of ODE: Initial Value Proble
Green Fur cto of ODE: Boun dau \alueP ol le

Green Functions of ODE

B115.7 KA D T AL AAE 9 A

2
%+k g(z;t) = o(x —t) a<x,t<b
gla;t) =0  g(b;t) =0
fRkl  (A2MR)

o BI15. 584 T (I FR) Mo 7 #2069 45 R
o B T IRE K IEFRF M 7 A2 6918 MR

ﬂﬂﬂz%ﬁnMx—ﬂMx—ﬂ
+ A(t)sinkxz + B(t) cos kx

C. S. Wu F+EH RHK



of ODE: In 1 al Value Proble
of ODE: Bo d x\l Probler

2
dg_|_]<;29(x t) =9d(x —1) a<x,t<b
g(a;t) =0 g(bit) =0
fRixl (M)
o BI15. 584 T (I FR) Mo 7 #2069 45 R
o B R AE I F R T MYy FARNGBMR
g(x;t) :% sink(x — t)n(x —t)
+ A(t)sin kxz + B(t) cos kx
o ARNZLFEAM, B T 2 A £

C. S. Wu F+EaH ORHK




Green Functi of ODE: Initial Value Prob
Green Funchon (f ODE: Bo undau \alue Ploblem

Green Functions of ODE

BI15.7 KB FHL Y A2 DAL B A
d2
d2+k2 g(w;t) = o(xr —t) a<zxz,t<b
gla;t) =0  g(b;t) =0

fif 332

o Bu Atat, FAEMIEF AR AO

C. S. Wu F+EH SRHK



Green Functic of ODE: Initial Value Pr
Green Fur cto of ODE: Boun dau \alueP

Green Functions of ODE

B115.7  RARF o AR A A
d2
d2+/€2 g(x;t) =d(z — 1) a<x,t<b
g9(a;t) =0 g(b:;t) =0

fi# 2

o Hu Athf, ZAEMIEFRAAO
o KB R (a,t)NBLHEFARFAZ. Uik
RBa = a3t FRAREN R

FTEH EHK



o T et o f O Green Functic of ODE: Initial Value Problems
Green Func tions of ODE Green Functions of ODE: Boun; dau \alue P roblem

B115.7  RARF o AR A A
d2
d2+/€2 g(x;t) =d(z — 1) a<x,t<b
g(a;t) =0 g(b;t) =0
fif %2
o Bx #thf, HARMIEFARAAO
o RBR I (a,t)NBRHEF R FAZ. ik
R = adh FRARSA
o KRB R (t,0) NBLHEF AR FAZ. ik
R = b3k FRIA RS0 7
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o TR e Green l"‘llun"(lnlm »f ODE: Initial Value Problems
Green Func tions of ODE Green Functions of ODE: Boun dau \alue P roblem:

5115.7 KT 2 T AR AR 9 AL
:2+/€2 (z;t) =d(z — 1) a<x,t<b
g(a;t) =0 g(b;t) =0
fi# 2
o B Atht, FARMIEFKAA0
o b K (0, 1) P BB R FA FAL
R = a3 FRAFFM09 /%
o Ky K] (t,b) N BLIH B F KA. ik
Rx = b3 R AT E A %
o W — {548 b 8 B K R i Green

FTEH SEHK



s of ODE: Initial Value Proble
unctions of ODE: Boundary Value Problems

B15.7 KRBERH FAZDE A

?—l—kzg(x;t):(S(x—t) a<xt<b
g(ait)=0  g(bit) =0

( ) t+0 0
glo;t = 2
t—0 d_g + k2g — O
dg t+0 da?
Tlio

C. S. Wu F+EaH SRHK



s of ODE: Initial Value Proble
unctions of ODE: Boundary Value Problems

B115.7  KAEF R F A2 AL 7 A
d2g
da?

gla;t) =0 g(bit) =0

+ kg(z;t) = 6(z — t) a<xz,t<b

X ia (a,t) A g(z; t) = A(t) sink(z — a) ]
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s of ODE: Initial Value Proble
unctions of ODE: Boundary Value Problems

B115.7  KAEF R F A2 AL 7 A

%4—1629(%75) =0z —t) a<zt<b
gla;t) =0 g(bit) =0
Kia(a,)A  glz;t) = A(t)sink(z — a) |
Ria(tb) A  g(at) = B(t)sink(b—z) |
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unctions of ODE: Initial Value Prol
unctions of ODE: Boundary Value P

115.7  KAF B 7 AL AR A

%+k2g(x;t):5(x—t) a<xz,t<b
gla;t) =0 g(bit) =0

X ia (a,t) A g(z; t) = A(t) sink(z — a) J
X 8 (t,0) A g(x; t) = B(t)sin k(b — z) |
~ 1sink(b—t)
Alt) = ~ ksink(b—a)
_ Llsink(t—a)
B(t) = ~ ksin k(b—a) |
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en Functions of ODE: Initial Value Prol
inctions of ODE: Boundary Value P

B15.7 KRR TG T AR AL 1E) A

%+k2g($;t):(5(x—t) a<x,t<b
g(a;t) =0 g(bit) =0
Ri(a,)A  glz;t) = A(t)sink(z — a) |
RElD) A g(zit) = B(t)sin k(b — z) |
—%%sink(w—a) a<x<t
9@ =9 Lsink(i—a) .
“hsnk(h—a) sin k(b—x) t<xz<b

C. S. Wu %+as %%




Green Functions of ODE: Initial Value Proble
Green Functions of ODE: Boundary Value Pro

Green Functions of ODE

#15.7 KA F I F AR DAL 1E) A

g(a;t) = g(bit) =0

g(x; t) dg(x; t)/da

C. S. Wu Ftas &%



Green Functions of ODE: Initial Value Problems
Green Functions of ODE: Boundary Value Problems

Green Functions of ODE

9% W T FEAAE 17 AR 69 Green & 4L
dg(z; 1) Y
lpo D atalgten) = st
g(a;it)=0  g(bit)=0
EPa<a,t<b, BAAREYFRESFZLFE

v
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’alue Problems
1 ary Value Problems

X T — A9 F K5 T AZAIAE 9 AL 49 Green & £

lpo D atalgten) = st

g(a;it)=0  g(bit)=0
EPa<a,t<b, BAAREYFRESFZLFE

o XABRL FR FTAEA KL X By (x), ya(x)

v

C. S. Wu F+EH RHK



’alue Problems
1 ary Value Problems

st T — A% 69 o 7 A2 AAE 19 AR 69 Green & 4L
d dg(z; 1) )
lpo D atalgten) = st
g(a;it)=0  g(bit)=0
EPa<a,t<b, BAAREYFRESFZLFE
o AR FR HAEH KM XMy (), yo()
o XA (a, t)NBLH EFRAFE. LithBr = ash
FRAFFAg(a; t) = 089 f&?

v
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of ODE: Initi alue
of ODE: Boun y Vi

st T — A% 69 o 7 A2 AAE 19 AR 69 Green & 4L
d dg(z;t) N
lpo D atalgten) = st
g(a;it)=0  g(bit)=0
EPa<a,t<b, BAAREYFRESFZLFE

o BB R Tk T ARA KT K My1(2), yo()

o X Jal(a,t)RBRHEFRAAE. LithBr = asm
FR A RS Ag(a; t) = 069 f#?

o XIA(t,b)NBLHEFRAFE. LithBr = b3
F R A FEAFg(b; t) = 089 fig?
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Green Fun ns of ODE: Ini Value Problems
Green Fun ns of ODE: Bot ary Value Problems

st F — R 89 F 4 AZ AR 9] AR 69 Green & £
d dg(z;t) N
lpo D atalgten) = st
g(a;it)=0  g(bit)=0
EPa<a,t<b, BAAREYFRESFZLFE

o FAR B FR F AR KK My (2), vo(w)

o X Jal(a,t)RBRHEFRAAE. LithBr = asm
FR A RS Ag(a; t) = 069 f#?

o R IA(t,b) M BR#HREFRFAZ. Xithfa = bk
Fok AR SAg(bt) = 069 g2
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Initial Value Problems

Possible Symmetric Properties of GF’s Boundary Value Problems

PHIZ 8

@ Green i £ 7T Ak 49 xF AR
o AN4H 15 A




di[()dgxt)

]—}- q(z)g(x; t) = o0(x—t) z,t>0

dg(z; 1)
dx

g(0:t) =0

C. S. Wu Ftas &%



TR T7 FEANAR 12 AR 69 Green & £

P s dalgtei = oo 1) ait>0

9(0;t) =0

C. S. Wu F+EH SFkH



TR Ty FEANAE 1R R 649 Green & £
d
P s dalgtei = oo 1) ait>0

9(0;t) =0
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o P atodgtait) = o0
9(=; t)}x<t =0 dgEi:;; 2 r<t 0

C. S. Wu F+EH SRHK



dg(z;t)

o P atodgtait) = o0
o do(zit)

g(x-t)}x<t - dz

RN Gt | IO R
P S P - aat-ai o)

= 0(z—t')

dg(—=z; =)
d(—x)

g(=x; _t/)}—x<—t’ =0

FTEH k¥
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Initial
Botu

Value Problems
oundary Value Problems

/OOO {9(—x; —t’)%[p(x)dggi; t)}

- fait) g o) 7 L

_ /0 N ()3 —t) — gl 0)5(z 1) da

C. S. Wu F+EH SRHK



Initial
Botu

Value Problems
oundary Value Problems

/OOO {9(—x; —t’)%[p(x)dggi; t)}

- fait) g o) 7 L

_ /0 N ()3 —t) — gl 0)5(z 1) da

g(—t; —t") — g(t'; 1)

= )i =) L g P

C. S. Wu F+EH SRHK



Initial
Botu

Value Problems
oundary Value Problems

/OOO {9(—96; —t’)%[p(x)dggi; t)}

- fait) g o) 7 L

_ /0 N ()3 —t) — gl 0)5(z 1) da

g(—t; —t") — g(t'; 1)

= )i =) L g P
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Initial
Botu

Value Problems
oundary Value Problems

/OOO {9(—96; —t’)%[p(x)dggi; t)}

- fait) g o) 7 L

_ /0 N ()3 —t) — gl 0)5(z 1) da

g(—t; —t") — g(t'; 1)

= )i =) L g P
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Initial
Botu

Value Problems
3oundary Value Problems

/OOO {9(—96; —t’)%[p(x)dggi; t)}

- fait) g o) 7 L

_ /0 h (o~ 13 —1) — g(a: )0z 1) da
g(=t; =t") — g(t'; 1)

= )i =) L g P

Log(tht) =g(—t; =t') B g(z;t) = g(—t; —x)

FTE# &K



Initial
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Value Problems
3oundary Value Problems

00 g0 - 10

y(0)=A ' (0)=B
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I t'LlV lueP obler

7 Value Pr r\:lwnn

%[p(t)dz—f)h a(Ou() = (1)
y(0)=A y'(0) =B

a0 2 oo ti-a)=ato
dg(=t; —7)

g(_t; _x)‘7t<fm =0 d(_t) —t<—g -

C. S. Wu F+EH &K



I t'LlV luePoll

Soundary Valu lll

00 g0 - 10
y(0)=A y'(0) =B

a0 2 oo ti-a)=ato

a1 T

g(—t; _x)‘ft<—z =0 % —t<—x =0
PO+ a0gtain) = oo
o), =0 L] o

C. S. Wu F+EH &K



Initial
Botu

Value Problems
oundary Value Problems

/o Oo{g(:c, o%[p(t)di—?] _y(t)%[p(t)dg(d? t)]}dt

— [ [#tote.) ~ o)t — o]

C. S. Wu F+EH SRHK



Initial
Botu

Value Problems
3oundary Value Problems

/o Oo{g(:c, t)%[p(t)di—g)] _y(t)%[p(t)dg(d? t)]}dt

k= {p(t) [g(fca t)dz—g) - y(t)dg(ﬁ t)} }OO

0

C. S. Wu F+EH SRHK



Initial
Botu

Value Problems
3oundary Value Problems

/o Oo{g(:c, t)%[p(t)di—g)] _y(t)%[p(t)dg(d? t)]}dt

— [ [#tote.) ~ o)t — o]

k= {p(t) [g(fca t)dz—g) - y(t)dg(ﬁ t)} }OO

dg(z,t) ) ] 0

= —p(0) {Bg(:z:, 0)— A "
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Initial
Botu

Value Problems
3oundary Value Problems

/o Oo{g(:c, t)%[p(t)di—g)] _y(t)%[p(t)dg(d? t)]}dt

— [ [#tote.) ~ o)t — o]

k= {p(t) [g(fca t)dz—g) - y(t)dg(ﬁ t)} }OO

dg(z,t) ) ] 0

= —p(0) {Bg(:z:, 0)— A "

&= [ f(t)g(x t)dt —y(z)

FTE# K



C. S. Wu Ftas &%



Initial Value Problems

. o N . Ty Boundary Value Problems
Possible Symmetric Properties of GF’s sumclznyy Veln oblemns

HIRE A
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T Ty A2 AR 19 AR 69 Green F £
d
dx

[p(x)dgc(ji't)]‘FQ(x)g(x;t) =i(z—t) a<z,t<b

g(a;t) =0 g(bit) =0

C. S. Wu Ftas &%



T Ty A2 AR 19 AR 69 Green F £
d
dx

[p(x)dgc(ji't)]‘FQ(x)g(x;t) =i(z—t) a<z,t<b

g(a;t) =0 g(bit) =0

G(z,t) = G(t, x)

C. S. Wu Ftas &%



ar ry Value Problems

%[p(x)dgg? t)]+ q(z)g(z;t) = 6(z—t)

gla;it)=0  g(bit) =0

C. S. Wu F+EaH 0RHK
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/ab {g(ar; t’)i[p(x)dg(x; t)]

~gte 031 ) 2| o

— /ab [g(a:; tYo(x —t) — g(x;t)0(x — t/)} dx

C. S. Wu F+EH RHK



/ab {g(ar; t’)i[p(x)dg(x; t)]

~gte 031 ) 2| o

— /b [g(a:; tYo(x —t) — g(x;t)0(x — t/)} dx
g(t:t") — g(t"; 1)
(z; ¢)

= (o) o3 )7 < g, )P
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/ab {g(ar; t’)i[p(x)dg(z t)]

~gte 031 ) 2| o

— / [g(a:; tYo(x —t) — g(x;t)0(x — t/)} dx
g(t:t") —g(t;1)
dg(z; )

= (o) o3 )7 < g, )P
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/ab {g(ar; t’)%[p(x)dggz t)]




/ab {g(ar; t’)i[p(x)dg(z t)]

gt 0o 0] L

— /ab [g(a:; tYo(x —t) — g(x;t)0(x — t/)} dx

g(t;t") —g(t'; 1)
= p(x) [g(a;; t’)%—g(x, t)%] =0

a
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Initial Value Problems

Boundary Value Problems

00 g0 - 10

yla)=A  y(b)=B
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Initial Value Problems

Boundary Value Problems

00 g0 - 10

yla)=A  y(b)=B

%[p(t)dg(j; :U)]+ a(D)g(t: ) = d(z—1)

gla;z) =0  g(b;z) =0
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Initial Value Problems

Boundary Value Problems

dt
yla)=A  y(b) =B

%[p(t)dy—(t)]“F a(t)y(t) = f(t)

dt dt
gla;z) =0  g(b;z) =0

d [p(wdg(“ “””’)]+ d(Og(ts) = 5 —1)

dt dt
g(zia)=0  g(z;0) =0

d [p(wdg(”“ ”]+ a(Og(e:t) = (1)

C. S. Wu F+EH 0RHK



/ b{(t)[p(w -0 050
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/ b{(t) p(t) -0 0 b

k= {p(t) [9(03, t)dz—iﬂ - y(t)dg(d? t)] }b
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= [ [0t - ye — 0]

= [0 ot 020 0L

= —Bp(b)g(x,b) — Ap(a)g(,d)
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= [ [0t - ye — 0]

= [0 ot 020 0L

= —Bp(b)g(x,b) — Ap(a)g(,d)

%= [ 1egtatdt - yla)
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Initial Value Problems
Boundary Value Problems

Possible Symmetric Properties of GF’s
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