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LO1 cam on

Luan van nay dugc thyc hién tai Truong Dai hoc Khoa hoc, Dai hoc
Thai Nguyén va hoan thanh dudi sy huéng dan ciia TS Va Vinh Quang
va TS. Dam Thanh Phuong. Toi xin dugc bay té long biét on sau sic
va chan thanh t6i thay gido huéng dan khoa hoc clia minh, nguoi da dat
nhitng van dé nghién citu, danh nhiéu tam huyét, thoi gian huéng dan va
tan tinh gidi dap nhitng thic mac cia toi trong sudt qua trinh lam luan
van nay.

T6i ciing xin tran trong cam on Ban Giam hiéu Truong Dai hoc
Khoa hoc, Ban Chtu nhiém Khoa Toan, cung cac giang vién da tham gia
giang day, da tao moi diéu kién t6t nhat dé toi hoc tap v nghién citu.
Dong thai, t6i cling xin gii 16i cAm on t6i tap thé 16p cao hoc Toan hoc
(khoa 2018-2020), cadm on gia dinh, ban bé va co quan chii quan da dong
vién, giup dd toi rat nhieu trong qua trinh hoc tap tai day.

Thai Nguyén, ngay 30 thang 11 nam 2020.

Hoc vién

Pham Ngoc Son
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MG dau

Trong cac dang phuong trinh vi phan phi tuyén bac cao thi phuong
trinh vi phan tuyén tinh bac 4 13 mot 16p phuong trinh duge nhiéu tac gia
quan tam do tinh tng dung cao ctia 16p phuong trinh nay. Tai Viét Nam
trong cdc nam gan day co thé ké dén cac két qua ctia nhém tac gia: Dang
Quang A, Nguyén Thanh Huong, Ngo Thi Kim Quy. Dang phuong trinh
phi tuyén tong quat nhat dugc xét 1a dang

W(z) = fz,u, ', ", u"), a<ax<b,
aou(a) —au'(a) = A, bou(b) + byu/(b) = B (1)

cou”(a) — cpu(a) = C,  dou”(b) + dyu™(b) = D.

Béang cach dat v(z) = v (), ¢ = f(x,u, v, u”,u"). Khi d6, bai toan (1)
dugc dua vé hai bai toan cap hai:

p

V'(z) =9, a<x<b,
q cov(a) — v’ (a) = C, (2)
dov(b) + dv'(b) = D,

)
u'(x) =v(z), a<xz<b,

q apu(a) — ayu'(a) = A, (3)
\bou(b) + byu'(b) = B.

Khi do6, nghiém s6 ciia bai toan duge xac dinh ttit phuong phap lap sau
day.
Budc 1: Xuat phat tit @9 = f(x,0,0,0,0).



Bu6c 2: Véi moi k= 0,1,2,..., gidi lién tiép hai bai toan cap hai

vy =, a <x <b, uy = vg,a <z < b,
covg(a) — vv(a) = C, apug(a) — ayup(a) = A,
dovy(b) + dyvi(b) = D, bour(b) + byuy(b) = B.

Hiéu chinh yy1 = f(x, ug, ), vi, vy,).

Ve mat 1y thuyét, su hoi tu ctia so do lap trén da duge ching minh
bing 1y thuyét ctia phuong trinh toan ti. Viéc giai s6 cAc bai toan cap hai
da thue hién bang viéc xay dung cac luge do sai phan véi do chinh xac cap

4 cho bai toan cap hai

u'(x) = f(x), a <z <b,
apu(a) — aqu/(a) = A, (4)

Cac két qua da dugce cong bo trong [3].

Trong cac cong trinh gan day, mot so tic gia trén thé gidi da de
cap t6i cac mo hinh bai toan co hoc ¢6 su phu thuoc tich phan. Cu thé,
trong [7], cac tac gia: N.Kachakhidze, N.Khomeriki, J.Peradze, Z.Tsiklauri
da nghién cttu mo hinh bai toan dugec moé hinh héa bdéi phuong trinh phi

tuyén cap hai

© (/Ol(w")de> w” = f(x),0 <z <1,
w(0) = w(1) = 0.

(5)

Trong [§], cac tac gia Quang A. Dang, Vu Thai Luan da nghién cttu mo
hinh bai toan cap bon phi tuyén dang
(4) " 2 " 2 "
y —ey’ — - (y)dx | y" = p(x),0 <z <1,
0

0

y(0) = y(m) = 0,4"(0) = y"(m) = 0.

(6)

Trong [9], cac tac gid T.F Ma da xét dang bai toan bien phi tuyén cap 4



dang

r L
a1 ([ o)ds ) o) = fa. ),

0
w(0) = A, u(L)= B; (7)
|u"(0)=C, u'(L) =g(u(L)).
C6 thé thay ring diéem chung clia cdc mo hinh bai toan (F]), (6)), ma

cic tac gid da nghién ctu 1a luon c6 thanh cac hé s6 ciia phuong trinh

o\

phu thuoc tich phan ctia ham can tim. Dé nghién citu cac bai todn nay,
ching ta c6 thé sit dung cic phuong phap bién déi (Phép chia hozc phép
chuyén vé) dé chuyén cac thanh phan phu thuoc tich phan sang vé phai
ctia phuong trinh chuyén cdc bai todn dang xét vé dang bai toan (I]). Khi
d6 c6 thé nghién ctu su hoi tu ctia phuong phéap lip bang cac phuong trinh
toan tit va viéc tinh toan so sit dung cac luge do sai phan véi do chinh xéac
bac bon ciia dang bai toan . Hién nhién khi thuc hién phép bién doi,
thanh phan vé phai sé tré nén phic tap hon vi sé chita thém thanh phan
ham f(x).

Mot cach tu nhién, ching ta can nghién citu phuong phap gidi cac
bai toan trén ma khong can chuyén cac thanh phan chia tich phan sang

vé phai. Khi d6 can nghién cttu hai van dé sau:

1. Nghién cttu xay dung phuong phap lip tong quat cho mo hinh cac
bai toan c6 hé s6 phuong trinh chita thanh phan tich phan cia dao

ham ham can tim.

2. Xay dung luge do sai phan v6i do chinh x4c cap 4 cho bai toan cap
hai dang tong quét hon.

Noi dung chinh ctia luan van trinh bay mot s6 két qua khi nghién citu mo
hinh ctia bai toan vi phan véi hé s6 phu thuoc cac phiém ham tich phan
bao gdm nghién ctu mo hinh téng quat, xay dung luge do sai phan bac
cao dé giai s6 bai toan cap hai, xay dung luge do lap giai cac phuong trinh
vi phan bac cao ¢6 cac hé sd phu thuoc cac phiém ham dang tich phan.

Thuc hién cac thuc nghiem sé trén cac luge do sai phan bac cao khang



dinh tinh hitu hiéu ctia cac so do lap da dé xuat trén phan mém MATLAB.

Luan vin c6 bd cuc nhu sau

o Chuong 1: Dua ra mot s6 kién thiic co ban vé cac khong gian ham
nhu khong gian Metric, khong gian tuyén tinh dinh chuan nguyén ly
anh xa co, dieu kién Lipchitz. Cac diéu kién hoi tu ctia diy s6. Mot s6
phuong phap gidi phuong trinh dai s6 phi tuyén dya trén cac phuong
phap lap nhu phuong phap chia doéi, phuong phap day cung, phuong
phap tuyén. Luge do sai phan véi do chinh xac bac cao va thuat toan
gidi phuong trinh vi phan véi hé diéu kién dau véi do chinh xac bac

bon.

e Chuong 2: Trinh bay mo hinh bai toan bién phi tuyén véi hé sé phu
thuoc cac phiém ham tich phan, phuong phap tim nghiém dung cta
bai toan. Mot sd6 phuong phap lip tim nghiém xap xi ctia bai toan
bang cac phuong phap lip doi v6i bai toan cap hai va bai toan cap

bon.

o Chuong 3: Dua ra mot s6 két qua thuc nghiém trén may tinh dien ti

thong qua céac vi du cu theé.

Cac két qua thuc nghiém trong luan vian dude thuce hién bang cic chuong
trinh viét trén nén ngon ngtt MATLAB chay trén may tinh.



Chuong 1

Mot s6 kién thitc co ban

Noi dung chinh ctia Chuong 1 trinh bay mot s6 kién thitc co ban vé
cac khong gian ham, cac diéu kién hoi tu cia day so, cac phuong phap lap
gidi phuong trinh phi tuyén tinh. Két qua xay dung thuat toin giii gan
dtang bai toan cap hai véi he diéu kién bién dua trén luge do sai phan véi
do chinh xéc cap 4. Cac két qua nay da dude tham khéo trong cac tai lieu
I, 2, 3].

1.1 Mot s6 khong gian cac ham [1]

Dinh nghia 1.1. Cho X la mot tap khdc rong. Trén X ta trang bi mot

ham so
p: X xX =R
(z,y) = p(z,y),
théa man cac dieu kién sau
1) p(x,y) > 0,Vr,y € X; p(z,y) =0z =y;
2) p(x,y) = ply,x),Vo,y € X;
3) p(z,2) < p(z,y) + ply,2), V2,9, 2 € X.

Khi dé, p duoc goi la mot métric hay khodng cach trén X va cap (X, p) goi
la mot khong gian métric (doi khi chi ki hiéu la X ). Méi phan ti cia X



sé dugc goi la mot diem, p(x,y) goi la khodng cdch gitta hai x va y diém
tréen X.

Nguyén ly anh xa co

DPinh nghia 1.2 ([I)). Cho (X,d) la mot khong gian metric. Anh za f -
X — X duoc goi la mot anh za co trén X néu va chi néu ton tai q € 0,1)

sao cho vdi moi x,y € X,

d(f(z), f(y)) < qd(z,y),
trong dé, q dudc goi la hé so co.
Dé thay moi anh xa co déu lien tuc.

Dinh ly 1.3 (Nguyén 1y anh xa co Banach, [1]). Cho f la dnh za co trong
khong gian métric di (X,d). Khi dé,

(a) Ton tai duy nhat z* € X sao cho f(x*) = x*. Phan ti x* dugc goi la

diém bat dong ctia dnh za f.

(b) Moi day lap xn,y1 = f(xn), n > 0 zudt phdt tw xo bat ky déu hoi tu.

Ngoai ra, ta co cac udc luong sau

1.1.1 Khéng gian tuyén tuyén tinh dinh chuan

Dinh nghia 1.4. Cho X la mot khong gian tuyén tinh, ta dua vao dnh za
ky hieu la chuan X ||.|| : X — R théa man cic diéu kién

a. |z]| > 0; |z =0 < 2 = 0;
b. [[Az|| = [A[l|];

e o+ yll < flell +



