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LOI CAM DPOAN

T6i xin cam doan rang ndi dung trinh bay trong ludn van nay 1a trung thuc va
khong tring 13p véi cac dé tai khac dd cong bd & Viét Nam. Téi ciing xin cam doan
rang moi su gitp d& cho viéc thuc hién luan vin nay da dugc cam on va cac thong

tin trich dan trong luan vian di dwgc chi rd ngudn géc.

Thai Nguyén, thang 10 nam 2015

Tac gia

Lam Quang Tai

Xac nhan Xac nhan

cia truéong khoa chuyén mon ciia Ngudi hwéng dan khoa hoc

GS. TSKH. Nguyén Quang Diéu
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LOI CAM ON

Pau tién t6i xin chan thanh bay to 1ong biét on sau sic téi GS-TSKH Nguyén
Quang Diéu ngudi thay da tan tinh giup d&, dong vién toi trong sudt qua trinh hoan
thanh luan van.

T6i xin chan thanh cam on cac thay cb gido trong bo mén Giai Tich truong
DHSP Thai Nguyén da truyén thu nhirng kién thirc quan trong cho i, tao diéu kién
thuan loi, cho t6i nhitng y kién déng gop quy bau giup d& tdi nghién ciu va hoan
thanh luan van.

T6i xin chén thanh cam on DHSP Thai Nguyén khoa toan - tin noi ma t6i da
duogc dao tao va hoan thanh luan van thac sy.

TG6i xin chan thanh cam on gia dinh, ban be nhitng nguoi luén ung ho toi

trong suét qua chinh hoan thanh luan van.
Thai Nguyén thang 10 nam 2015

Tac gia

Lam Quang Tai
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MO PAU
1. Ly do chon dé tai
Tinh duy nhat ciia mot ham nao d6 c6 vai tro quan trong trong toén hoc.
O phd thong ta thuong gap bai todn giai phuong trinh, viéc tim ra 16i giai khong
hé d& dang nhung bang nhitng cach thong thuong ta lai tim duoc mot nghiém cua
nd. Cong viéc cua chung ta 1a chizng minh ham s d6 ¢6 nghiém duy nhat trén mién

xac dinh.

Twong tu trong giai tich ham ta cé: Gia s day ham f,(x), f,(X) ..., f (X) xac

dinh trén mién D thoa man 1M £, (x) =1(x) thi ta c6 f(x) la duy nhat.

Tinh duy nhat caa mot ham dwgc cic nha toan hoc rat quan tim, dic biét trong
giai tich phtrc. Trong 16p cac ddy ham chinh hinh ching ta di biét Binh Ii su ton tai
duy nhat caa ham chinh hinh. Cu thé: Gia st cho f(z), g(z) Ia cac ham chinh
hinh trong mién Q motrong 0 ". Néu f(z,)=g(z,) trén mot diy diém khéac nhau

z. €Q mahoi tu téi mot diém ae Q thi f(z)=9(z) véimoi zeQ.

n

Thé con 16p ham da diéu hoa dudi xac dinh trén mién Q mg trong [1" thi sao?
Chung c6 1a duy nhat hay khéng, néu khong duy nhat thi ching phai thoa man diéu
Kién gi dé tro thanh duy nhat?

2. Muc dich nghién ciru

Muc dich cta dé tai nay 1a trinh bay mot sé két qua gan day cua Nguyén Quang
Diéu vé tinh duy nhat cua ham da diéu hoa dudi trén tap mé Q trong [J "nham lam
sang to van dé trén.

3. Nhiém vu nghién ctru

Cho Q 1a mién siéu 15i bj chan trong [1". Cho K c Q Ia tap compact 15

chinh hinh trong Q. Cho u,,u, € PSH (), u,u, phai thoa méin cac diéu kién gi dé

ching bang nhau trén Q. Pay 1a nhiém vu hang dau ma ta can giai quyét.
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4. Péi twong va pham vi nghién cieu
Ta nghién ctu trén tap cac ham da diéu hoa dudi, &m trén tap mo Q 1a mién siéu
15i bi chan trong 0",

5. N§i dung caa luan van

Noi dung chinh cua luin vin 13 trinh bay mét sé két qua gan day cua Nguyén
Quang Diéu Vvé tinh duy nhat cia ham da diéu hoa dudi trén tap ma Q trong [ ",

Chuong 1. Trinh bay cac kién thic co s6 nhu ham nira lién tuc, da diéu hoa
duéi, toan tir Monge-Ampére ... lam co s& i thuyét cho chuong sau.

Chuong II. Phat biéu va ching minh chi tiét bai toan vé “tinh duy nhat cta ham
da diéu hoa duéi”.

6. Phwong phap nghién ciu

Phuong phap nghién citu 1a dya vao tinh chat cua toan t Monge-Ampére cling
V6i dic trung hinh hoc cua tap 16i phan hinh va 15i chinh hinh 1am c6ng cu dé chiing
minh tinh duy nhat cia ham da diéu hoa duéi, &m thoéa man mét s6 diéu kién cho

trudc trén tap mo Q trong 0 ",
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Chuong 1
KIEN THUC CO BAN

1.1. Phan bd

Pinh nghia. Gia st U =" 1a tap mo. Mot phan b trén U 14 dang tuyén
tinh lién tuc trén D), voi DU) la cac ham kha vi vo han trén U . Ta ki hiéu cac
phan bé tréen U 1a D'V).

Vidy:Giast Ucl" latip md va f ecU) khi @6 f xac dinh mot phan
b u, € D'(U) cho boi

Ui (g)= [fedV, peD).

That vay, o rang U, la dang tuyén tinh trén D(U). Giasdt KD U. Chon k=0, ., do

f lién tuc trén U . Khi d6 véi moi @ € D(U), sup pp c K, ta co:

us ()] <c|le]
Vay U, (¢) 1a mot phan botrén U .
1.2. Dang vi phan
Gia si 0" la khong gian vector n-chiéu véi co sd chinh tic €;=
(0,...,1,0,...,0), 6 d6 1 & vi tri thir j. Gia st véi moi 1< j < n ki hiéu u; 12 ham toa

do therj :

Mot anh xa

f:0"x...x0">0
p

goi 1 p - tuyén tinh néu n6 tuyén tinh theo tirng bién khi cac bién khéc cb dinh. Mot
anh xa p - tuyén tinh sao cho f(v,..,v,)=0 moi Kkhi V;=V,, ISj<pgoilap-

tuyén tinh thay dau. Tap cé4c p - tuyén tinh thay dau tur
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O"...x0" >0
p

n
ki hiu 13 AP(C",0). Bang cach thay mai V; = Y U, (V))e,, ta c6 thé biéu didn mdi
k=1

anh xa p - tuyén tinh thay dau bang cong thirc

fOV V)= D U A AU )W Y,)

1j<m<jpsn
o do:
(ujl/\---Aujp)(vl,---,vp)=det[ujk(vj)]va f,el.
Dinh nghia : Gia st Q<" la tap mo. Mot p - dang vi phan trén Q 1a mot
anh xa
a:Q—> AP@O"0).
Néu dat dx,(X)=u,, 1 <k <n, xeQ thi tir Ii luan trén ta c6 thé viét mdi p - dang

vi phan « trén Q dudi dang :

a(X) =Y ""a, (X)dx,

& do
| = (iy--i,), 1<i, <= <i, <n

dx, = dx, A AdX

a,(X) la cac ham trén Q. Tuy thudc vao cac ham ¢, (X) la cac ham bi chan, lién tuc
kha vi l6p nao hay tron... ta n6i «,(X) la dang bi chan, lién tuc kha vi 16p nao hay
tron. ..

1.3. Dong

1.3.1. Dinh nghia

Mot dong bac p hay c6 chiéu (n-p) trén tip mo Q<0 " 1a dang tuyén tinh lién tuc
T:D"P(Q) -0, véi D™ P(Q) 1a khong gian cac (n- p) - dang tron c6 gia

compact trong €.
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Néu o la dang trong D" P(Q), gia tri cua T tai «, ki hiéu T(cx) hay (T,a) .
Thong thudng cac dong thudng dugc Xét vai topd yéu. Nhu vay vai topd nay, mot
diy T cacdongbac p trén Q goi la hoi tu téi dong T bac p trén Q néu day
T, hoitutsi T trong khdng gian (D™ (Q)),
nghia la véi moi

aeD"P(Q), (T, a)>(T,a).
Giasa T bac ptren Qcl", Te (D" P (). Gia s | =(i,...,i ) 1a day ting v6i
1<i <..<i <n.Gia st J=(j,..., J,,) 1a day ting cdc chi s6 1a phan bl cua |
trong tdp 1,2,...,n .Khidd ¢ € D(U) xéac dinh

Ty = g, ;T (pdx,)
¢ do ¢, ; duoc chon sao cho

g, ,0x Adx, =dV =dx A..AdX,
la dang thé tich trong 0". Tir T e (D™ (Q))'nén T, € (D(Q))’, nghia 1a cac phan
bé trén Q.
Do d6 dong T bac p co thé viét

T=Y Tadx

i

va nhu thé moi dong bac p trén Q c6 thé xem nhu P — dang vi phan véi hé s6 1a
phan bd. Néu coi D"(Q) = D(Q) thi dong bac 0trén Q co thé viét:

T =udx, A...AdX,

V6i u 1a mot phan bé trén Q. Luac d6 ta can théng nhat T véiu c6 thé ndi rang cac

dong bac p trén Q 1a mot phan bé trén Q va nguoc lai.
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Dong T bac p trén © goi la cdp 0 néu no théc trién toi dang tuyén tinh lién tuc
trén khong gian D,"”(Q) céc (n— p)— dang vai hé sé la cac ham lién tuc ¢ gia
compact trong Q. Trong trudng hop ndy néu

T=Y Tadx
|

thi T, 1a cac dang tuyén tinh lién tyc trén C,(Q) vai gia tri trong [ , do d6 T, 1a do
do Borel chinh quy phuc trén Q.
Vidu: Giast Qcl" latap mova E < Q 1 tap Borel. Khi d6 E xac dinh

mot dong bac 0, kihieu E | trén Q cho boi

< E ,a>:ja, aeD"(Q),

Dong E duoc goi la dong tich phéan trén Q.
Khi xét cac dang vi phan ciing nhu cac dong trén tap mé trong 1" =0 " ta s&

phét biéu cac khai niém nay theo toa d6 phic z = (z,2,,++-2,) €[] ". Bang céach thay
d, = %(dzj +dz))
va
_1 =
dy; _E(dzj —dz))
va do d6 s& xuat hién cac khai niém dang phirc song bac (p, q) ciing nhu cac dong

song bac (p, q).
1.3.2. Dong song bac

Pinh nghia. Mdi phan tir T € (D™ P"¥(Q))’ goi 1a mét dong song bac (p,q)
hay (p,q)—dong (trong ang véi song chiéu (n—p,n—q)). Nhitng phan te coa

(D," P (Q))’ goi 1a dong cip 0, song bac (hay (p,q) —dong cip 0).
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