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Lecture ervation Laws and Differential Equations
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Lecture 1: Conservation Laws and Differential Equations
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Lecture 1: Conservation Laws and Differential Equations
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@ XTI FE (advection, convection, one-way wave equation)
qe(x, t) + Ugx(x, t) = 0.
@ WIhizkM: q(x, to) = q°(x), —00 < x < o0;

@ T4&, # x— bt =x9— uty, WA q(x, t) = g(xo, to) = q°(x0).
FH M AR [ 830 1) fif -

g(x,t) = ®(x — a(t — 1)), t> to.
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FEAE: q(a,t) = go(t), t > to, Hu > 0;
q(b,t) = gi(t), t > to, 41 < 0;
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q°(x — O(t — to)), if a+u(t—to) <x<b,

(x.1) = (x —o(t —t)), ifa<x<b+i(t—t),
ST = (b @) T (G ) = = (b
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Lecture 1 rvation Laws and Differential Equations
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Lecture ervation Laws and Differential Equations
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E(x,t) = k(x)q(x, t), HHr AR I,

@ mH# () MEM Fourier BHE: # (§8) HWEN
f(ax) = —Bqx, Hp AL R TREOFERS
L IR

(ka)e = (Bax)x-

Q@ — i, HEEN q, FIHEN kg, H k FAERE. WY
WEH f(q) B, (B15 5P IEAE:
(Hq)t + f(q)x =0.
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1

B ge(x, t) + fi(q(x, t)) = V(q(x, t), x, t).

Q@ i, XA, V(g x,t) = D(qo — q(x, t)) K,
i (50)e = (Ba)x + D(do — a(x, t)).
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o REEMINVMIERE: RERZE. il = Eu.
o AEEMISM Tl RERARNE= I (Klip) - FHE
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o X TEEMFA, AT ARIN AR EHEIREL p = P(p), H
P EP >0, Vp > 0.
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o —HLERMMAEHWTTLLERL g + f(q)x = 0, HH
e _[d']. _ pu _ q
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o WHLAE IR g + f'(q)gx = 0, HH
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AR AT = u £ /P'(p).

o [Alt, 1P > 0 A1 —4ESER T FELLE ™ M XUt AL 7 24
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P72 (linear acoustic equation)

P TTRE

@ AT LA SRR T FE I, R R AE R GEE WAL
JEIF PRSI = AT LA Ee AL B S A i T A ok

Q@ M, q(x,t) = qo+ a(x,t), HAg(x, t) LHZMH FH< 1.
© ZIEmEM NERLMEA IR §e + F/(q0)Gx = 0, BX

{ﬁt + (pu)x = 0,
(P0)¢ + (=12 + P'(p0))fx + 2uo(ptr)x = O.
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P72 (linear acoustic equation)
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@ Hipo+p = P(po+ p) = P(po) + P'(po)p + - ..
3 b~ P'(po)p.

© Hi(pu)o+pu = pu = (po+p)(uo+1) = poto+puo+ poll + pil,
% pu = uop + poll.

Q LKy = poP'(po), TRIEIELt e, MIFFEE R T2

o=l [
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P72 (linear acoustic equation)

2N 7 T R R RFALE
O FitSfBEN, &A% id
_|P _ | uw Ko
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@ N det(AM — A) = (A — wp)? — Ko/po 15+

)\i = Up el vV Ko/po = Up == AV P'(po).

@ X co = /Ko/po = /P (po) FZ AR 75K

QO —MHEN(A) = o+ o FFAHL, Hup =0
HTJ_’ )\i(A) = Zl:COo
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7 772 (linear acoustic equation)

LMk P B T RE AL ) L 1) 368

O WA FRIIBETL Zo = poco. W A (R4 HEAE 7] 53 il A
Ao = [—Ploco] _ [—120} Ao = [polco] _ [Zlo] ‘
@ 4w = Rtq PR = [r!, r?], WA BEMHFRIERX:
2 2
g(x,t) =Y _riwi(x = Ait,0) = Y _rilig(x — \t,0),
i=1 i=1

Hrpr BRI AT, RA KIMNEB TN K RHE R & .

411 2z
Rl=_— :
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P72 (linear acoustic equation)

7 5 RE ML 7] U i ) 20 B A 3

%Z:EEEE w = R™1q WRIAGIE K 73 BN
1 [e] [e]
1(x) = 270[—p(x)+ZoU(><)]; wa(x) = 27, PX)+2ou(x)]:

o

Jo

Q@ WIMH I A iR RIS
p(x,t) = %[ﬁ(x—i—cot)—l—;;(x—cot)]—%[ﬁ(x—i—cot)—l(J)(x—COt)];

u(x, t) = 220[p(x+cot) p(x—cot)]+%[5(x+cot)+ﬁ(x—cot)].
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fE:\l: 2.1, 2.2, 2.4

Thank You!
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