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Danh sach hinh ve
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Vi du 1: Xay duyng lai ham v: (a) nhiéu 0.1 x 1072, sai
s6 trong L2(€2) 1a 0.0057764; (b) nhiéu 0.3 x 1072, sai 6
trong L? 1a 0.0060894; (c) nhiéu 0.5 x 1072, sai s6 trong
L? 12 0.006133; (d) nhidu 1072, sai s trong L? 1a 0.006116. 34
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Vi du 3: Xay dung lai ham v: (a) nhiéu 0.1 x 1072; (b)
nhidu 0.3 x 107%; (¢) nhidu 0.5 x 107%; (d) nhiéu 1072.. . . 36

Vi du 4, 5, 6: Xay dung lai dicu kien ban dau véi ham v:
(a) tron; (b) lién tuc khong tron; (c) gian doan. . . . . . . 38



Diéu kién ban dau c6 rat nhiéu y nghia khi nghién citu cdc mo hinh
thuc tién trong khi tuong, thuy van, dia chat, hai duong hoc, 1y thuyét
du bao,...[1, 2, 3]. Béi vi, khi c¢6 diéu kien ban dau, ta c6 thé dua ra
cac dy bao vé s tién hoa tiép theo ciia mo hinh. Tuy nhién, trong thuc
té khong phai lic nao diéu kién ban dau ciing duge biét, van dé dit ra
4 day 1a tit mot s6 quan sat vé nghiém ta tim lai diéu kién ban dau nay.
Céc quan sat vé nghiém rat da dang [6, 7] nhu quan sat tai thoi diém
cubi, quan sat tich phan, quan sat diém, quan sat bien hay mot phan cia
bién,. ... Trong luan van nay, ching t6i tap trung nghién cttu bai toan
xac dinh diéu kien ban dau tit quan sat vé nghiém tai thoi diém cubi
cho phuong trinh truyén nhiét mot chiéu. Cu thé, cho Q = (0, L) C R,
ki hieu Q = Q x [0,7] v6i T > 0 cho trude va S = 9092 x [0,T]. Cho cac
ham a(x,t),b(x,t) € L*(Q). Xét bai toan gia tri ban dau

ut_auxx_‘_bu:f(xat)a (Qf,t)EQ,
u(z,0) =v(x), x el

(0.1)

Bai toan dat ra ¢ day la tu thong tin ta quan sat dudc vé nghiem tai
thoi diém cudi Cu = u(z, T) = z(x) xac dinh lai diéu kién ban dau v(z).

Bai toan xac dinh dieu kién ban dau la bai toan kho vi c6 tinh dat
khong chinh rat cao. Mot bai toan dudc goi 1a dat chinh theo nghia
Hadamard néu thoa man tat ca cac dieu kien: i) Ton tai nghiem; ii)
Nghiém 13 duy nhat; iii) Nghiém phu thuoc lien tuc vao dit kien bai
toan. Néu it nhat mot trong cac diéu kién trén khong théa man thi bai

toan dudgc goi la dat khong chinh. Bai toan dat khong chinh thuong gay
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ra nhiéu van dé nghiém trong vi lam cho cac nghiém s6 co dién khong
on dinh, ttc 1a mot sai s6 nho trong dit kien dau vao c¢6 thé dan t6i sai
s6 16n bat ki v6i nghiem. Ta c6 thé xét vi du sau day: Xét phuong trinh

truyén nhiét mot chiéu véi diéu kién bién Dirichlet thuan nhat sau day

u(z,t) = uge(z,t), € (0,m), 0<t <1, (0.2)
u(0,t) =u(m,t) =0, 0<t<1, (0.3)
u(z,0) = v(z) € L*(0, ) (0.4)

Van dé dat ra 6 day 1a ta di tim lai diéu kién ban dau v ti thong tin
u(x,1) = &(z). St dung khai trién Fourier cho v, ta c6 biéu dién sau day

=Y vppn(z), © € [0,7] (0.5)

VOl () = \/Esm (nz) va v, = \/7f ) sin(nT)d

Tu do ta co
0
2
= Z vpe " o, (2)
n=1

Do d6 néu & € L%(0,7), thi
E(x) =u(x,1) = Z vne_”ggon(ac) = Z Enpn ()
n=1 n=1
L. = 2 T . d
Vi & \/;4“5(7) sin(n7)dr

Do vay,
2
n
vy =6€e", n=12,....

= \/g Z eve, sin(nz). (0.6)

V6i v € L?(0, ), ta phai c6
0

Wl 20m = D € [&al* < o0 (0.7)

n=1
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Tu (0.6) va (0.7), ta thay rang bai toan xay dung lai diéu kién ban
dau v tur € 1a rat dat khong chinh: Truée tién, nghiém v chi ton tai véi
nhiing ham £ ma he s6 Fourier &, giam nhanh khi n tién t6i oo (nhanh
hon e‘”Q). Thit hai, mot sai s6 nho ctia hé sé6 Fourier thit n sé dude nhan
len véi €. Vi du néu c6 sai s6 1078 trong he sé Fourier thit & cia di
licu ¢ sé sinh ra sai s6 10% trong diéu kien ban dau v.

Noi dung luan van dugc trinh bay trong 2 chuong:

Chuong 1 giéi thieu mot sd kién thiic chuan bi, ngudn goéc phuong
trinh truyén nhiét, phuong trinh truyén nhiét mot chiéu dang tong quat,
bai toan thuan, phuong phap sai phan httu han rdi rac bai toan thuan
bang cach st dung luge do sai phan Crank-Nicolson.

Chuong 2 nghién citu bai toan xac dinh diéu kién ban dau bang cach
stt dung phuong phap bién phan két hgp véi hiéu chinh Tikhonov, cong
thiic gradient ctia phiém ham muc tiéu dude tinh thong qua nghiém ciia
bai toan lién hgp céa trong truong hgp lién tuc (Dinh 1y 2.1) va trong
truong hgp roi rac (Dinh 1y 2.2). Trong chuong nay, chiing toi cling trinh
bay lai phuong phap gradient lien hop dé tim cuc tiéu phiém ham muc
tieu.

Bén canh viéc chiing minh mot s6 két qua 1y thuyét cho bai toan,
dé nghién ctu bai toan dang r6i rac, luan vin st dung phuong phéap
sai phan roi rac héa bai toan thuan, bai toan bién phan dudc gidi bang
phuong phap lap gradient lien hgp. Mot s6 thit nghiem s6 cling dude
trinh bay trong luan van nham minh hoa cho tinh httu hiéu cta céac
thuat toan dé xuét.

Qué trinh thuc hién luan van tot nghiep thac si 1a giai doan quan
trong nhat trong quang doi moi hoc vien. Luan van tét nghiép thac si 1a
tien dé nham trang bi cho ching em nhitng ki ning nghién ctu, nhitng
kién thic quy bau trén con duong gidng day ctia minh.

Trude hét, ching em xin chan thanh cam on quy Thay, Co Trudng
Dai hoc Khoa hoc, Dai hoc Thai Nguyeén, dic biét 1a cac Thay, Co trong
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Khoa Toan - Tin da tan tinh chi day va trang bi cho em nhiing kién
thiic can thiét trong sudt thoi gian ngoi trén ghé gidng duong, lam nén
tang cho em c6 thé hoan thanh dugce bai luan van nay.

Em xin tran trong cdm on c6 Nguyén Thi Ngoc Oanh da tryc tiép
huéng dan, giup dd em trong qua trinh thuyc hién dé tai.

Va cubi ciing, xin gii 161 cdm on dén gia dinh, ban be, tap thé 16p
K12A6, nhitng ngudi ludn san sang sé chia va gitup dé trong hoc tap va
cuodc song. Mong rang, ching ta sé mai mai gan b6 véi nhau.

Mot lan nita em xin gii dén thay co, ban be 10i cAm on chan thanh
va tot dep nhat!

Em xin tran trong cam on!

Thai Nguyén, ngay 30 thang 6 nam 2020

Hoc vién

Nguyén Thi Thiy Hoa



Chuong 1
Mot s6 kién thiic co ban

Trong chuong nay ching toi trinh bay mot s6 kién thitc co ban lién
quan t6i phuong trinh truyén nhiét mot chiéu nhu nguon géc phuong
trinh truyén nhiét, bai toan thuan, mot s6 khong gian ham co ban, dinh
nghia nghiém yéu va phuong phap sai phan rdi rac bai toan thong qua
luge do Crank-Nicolson.

1.1. Nguoén gbéc phuong trinh truyen nhiét

Phuong trinh truyén nhiet déng vai tro rat quan trong trong ly thuyét
phuong trinh dao ham riéng, dugc mo ta bdi sy phan bé nhiet (hay bién
thién nhiét do) trong mién cho trudc theo thoi gian. Nhiet nang (hay
con goi 1a nhiét) 1a qua trinh trao doi nang lugng gitta hai diém c6 nhiét

do khac nhau. Nang lugng nhiét dugc tinh theo cong thic
q = —kVu, (1.1)

trong d6 g 1a luong nhiét truyén tai trén mot don vi thoi gian qua mot
don vi thé tich, haing s6 duong k dudc goi la hé so truyén dan va Vu
la gradient ctia nhiét do u. Trong truong hop mot chiéu, phuong trinh
(1.1) tré thanh

q = —kug,

trong do6 u, = %.
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Trong mot sé nghién ctiu, su thay doi AQ ctia ning luong bén trong
vat chat lien quan t6i su thay doi Au ctia nhiét do thong qua cong thic

AQ = cpAu

trong do6 cac hang s6 ¢ > 0, p > 0 tuong ting 14 nhiét dung riéng va mat
do khoi luong clia vat chat. Néu chon nhiét do ban dau bang 0 ta co6

Q = cpu. (1.2)

Ta sé cu thé hoa phuong trinh (1.1) va (1.2) nhu sau: Ky hiéu (x,t)
tuong tng la cac toa do khong gian va thoi gian. Xét hinh chit nhat

={1):r—Ar<E<z+Axvat— At <7 <t+ At}

Khi d6, nhiét do thay doi trong khoang thoi gian 2At trong mién 2Ax
dugce tinh nhu sau

+Ax )
cp/ {u(é, t + At) —u(&,t — At)}dE = cp //R a—zdﬁdr.

—Azx

Nang lugng trén bién duge cho bai

t+At
k/+ %(m—l—Am T)——(x—Ax T}dT—k// 8€2d£d7

Theo Dinh luat bao toan niang lugng, ta co

//R(cpuT — kuge)dédr =0

v6i moi khodng Ax va At. Do vay, ta nhan dugc
cpuy — kg, =0

hay
U — KUy = 0
v6i k = ¢ 1p~lk. St dung cong thitc doi bién 7 = kt va gan lai 7 thanh

t ta nhan ducc phuong trinh truyén nhiét dang cé dién nhu sau

Lu= Uy, —up = 0. (1.3)



