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Thoi gian 1am bai 60 phut (khong ké thai gian phat dé)
Cau 1. Xét bai toan Cauchy cho phuong trinh cap 1 sau:

ur(x,t) + (1 —2u(x, t))ux(x,t) =0khi0 < x < o0, > 0,
véi diéu kién Cauchy u(x,0) = 1/3 khi x > 0, vau(0,t) = 0 khi t > 0.

(a) Vé cac duong dac trung cua bai toan da cho. Xac dinh vung chi c¢6 mét duong dac
trung di qua va ving soc. Gidi nghiém u(x, t) trong viing chi c6 mot duong dac trung
di qua.

(b) Dung diéu kién Rankine-Hugoniot tinh van toc sbc. Tir d6 xac dinh duong sbc va giai
nghiém u(x, t). V& do thi ctia u(x, t) tai cac thoi diém t = 0,1, 2.

Cau 2. Xét phuong trinh cap 2 sau:

2 x wyy(x,y) + y(sin2 X +cos x) uy(x,y) = cosx,

e (X, ) + 2y Sin x uyy (x,y) + y* sin
voi0 <x <my>0.
(a) Xac dinh loai va chuyén phuong trinh da cho vé dang chinh tac.
(b) Tim nghiém tong quat ciia phuong trinh da cho.

(c) Tim 4, b dé phuong trinh da cho c6 nghiém u(x, y) thoa man u(x,y) = ax + bcos x khi
Iny + cos x = 0. Khi d6 hay viét ra hai nghiém va kiém tra lai chting.

Cau 3. Xét bai toan bién-ban dau cho phuong trinh truyén séng sau:

up(x,t) = txe(x,t) —u(x,t) + F(x, 1) khi0 < x <2,t>0,
uy(0,t) =2,u(2,t) =e®+1 khit >0,
u(x,0) = e* +1,us(x,0) = cos®(rrx/4) khi0 < x < 2.

(a) Chiing minh rang bai toan da cho c6 t6i da mot nghiém.

(b) Cho F(x,t) = 1. Tim v(x) théa man v”(x) —v(x) +1 = 0vav'(0) = 2,0(2) = > + 1.
Khi d6 w = u — v théa man bai toan nao. Tir d6 giai bai todn bién-ban dau da cho.

Thang diém. Cau 1: 2d+1.5d. Cau 2: 2.5d+1d+3d. Cau 3: 1d+4d.



