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I. M6 dau

* Bai toan & nhiém khi quyén gay ra bdi nhirng nguon chat khi thai ngiy cang dugenhicu ngudi
quan tam dén vi day la van de thoi su trong nghien cdu bao vé moi trudmg. Cong cu todn hoc
cling ngay cang duogc st dung ¢6 hiéu qua trong fmh virc nay. Mé hinh todn hoc cia bai todn
di duoe nhidu tac gid dé cap dén, thi du nhu trong [1]. Dudi day chiing toi chi xét b toan lan

truyén khi thdi gay ra bdi mot phan bé ndng do ban dau. Phuong trinh cda bai toan dugcviét

nhu sau:
Op dp Oy dp .0%p 0% 0 ,.. 0y
CAAPINCL S ¢ _ Lk, 2= I
c‘)t+u8r+vf)y+w8: ]\(?x3+8y2 82(\ (92) 0 (0
véi diéu kién ban dau
v(tu‘vyyyz)llzo:f('l‘)y’z)‘ (2)

Trong d6 ¢ 1a ndng do khi thai; u, v, w 1 cac thanh phan cia vée to gié theo cac truc oz, oy, oz,
twong wng. K, K. 1a he sd khuyech tdn roi ngang va th:ﬁng dimg va f(x,y,2) 1A phan bo néng
d6 ban dau cia chat khi thai. Neu f(z,y,z) = Q8(x — £0)6(y — y0)8(z — z0), 6 I‘a ham Dirac thi
bai toan trg thanh bai todn lan truyén khi thai gay ra béi mot nguon diém dit tai (zo, yo, z0) ¢6
cuong do Q.

D€ han ché, ta xét bai todn trong hinh hép Q = [0,a] x [0,b] x40,7). Khi dé ta can thém céc

dieu kién bién:

¢(t,z,y,:) =0 taibién S, (3)

se s s o x ¥ 3 ca . T e M
*Bai nay vi€t v4i sy hd trg cia "chirong trinh nghién citu co bdn trong linh vue khoa hoc ty nhién.
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9p _
on

tai bién S, con lai . 4)

S) la phan bién ma tai dé U,n < 0, n - véc to phép tuyén ngoai.

Trong trudmg hop chung, bai toan (1) - (4) chua tim dwoc 151 giai giai tich, do d6 phuong phap
s6 dang la mét trong nhirng phuong phép hiru hiéu duge st dung. Tuy nhién si dung phuong
phép sociing gip phdi mot vai khé khin nhur $6 chiéu I6n, mién tinh phtre tap v.v... Chinh vi thé
nhu cAu cap thiét I‘a phai tim nhirng phuong phép s6 hiru hiéu.

G.I. Marchuc da ¢6 nhimg déng gép dang ké khi st dung plwrong phap phan ra [1] cho bai todn
6 nhiém khi quyén véi s6 chiéu bat ky. Nh& thuat toan nay, bai toan (1) - (4) phan ra thanh 6
bai toan con mot chieu.

Mét phuong phap khac hay duge sid dung, dé 14 phuong phép luan hudng. Trong [2] phuong
phap nay duge 4p dung cho bai toan truyén nhiét va da chimg minh dwgc tée dé hoi tu o(h? 4 72)
cho truomg hgp n = 2. Abrashin [3] da dua ra mot cai bien cho phuong phap luan hudng va ong
da chiung minh duge dinh Ii héi tu cho phuong trinh twong déi téng quat.

Trong bai nay, ching t6i st dung phuong phép ctia Abrashin cho bai todn (1) - (4). P& xdp xi
dao ham theo bién khong gian ching téi diing so do don diéu cia Xamarskii [2]. Tinh don diéu
cia so dé rat quan trong, ngoai viec dam bao cho phuong phaptruy dudi én dinh, né con dic
biét hiru ich cho tinh khéng am cda nghiém gan ding. D& minh hoa, chiing téi sd- dung phuong
phap Abrashin cho bai todn 6 nhiém khi véi ngudn tirc thi. Két qua tinh toan duoc so sanh véi
phuong phap phan ra va pliwvong phap mét chiéu dia phuong [2].

2. Phuong phép luan huéng
Trong muc nay chiing toi trinh by so' dé cia Abrashin 4p dung cho bai todn (1) - (4). Moi ki
hicu dwoge lay theo [3).
Xét bai toan:
du(z,t)
ot

= Au+ f(z,t) trong Q, x [0, 1] (5)

r=(r1,22,..2p); Q={r;i: 0<2; <L},i=1,2,..,p;
u(z,0) = ¢(z), (6)

u

371!52 =0. , (f)

u(z,t)|s, = 0;
Gid thiét réng (5) - (7) ¢6 nghiém dd tron trong mien Q, x [0, T]. Nhur vay Q, 1a mot khéi hép p
- chiéu. Bién S; 1 edc mit z; = 0 cia khoi hop.
Gia thiét thém toan td A cé biéu dién
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Ta phi mién Q, bing Wwéi Ty = {Gihs, 1 = 1;2,...,p; 4 = 1,2,..., N;}. Céc toan tir A; duge xap
xi bing cdc todn tu sai phan L; trén ludi @s. Cac ki hieu |||, ||.]| v& tich vo6 hudéng duge xac
dinh trong [2]. Phuong phép luan huéng Abrashin dugc viét cho bai todn (5) - (7) nhu sau

J »
Yjt = ZLiQ(’) + E Liy® + fr, (8)
i=1 o imjel
i=12.,p ¥ = (41,92, )
y—y

ye = —; §=y(t )
T

¥(0) = ¢n- (9)

Nhu vdy, tai mdi I6p thoi gian ta phdi gidi lién ti€p p bai todn va nghiém gin ding c6 thé lay
Y=Y

Dinh Ii 1. So d6 (8) n dinh theo diéu kién ban dau va vé phai néu diéu kién sau day dugc thda

man

P
F(y) == (95, (Liy;)] 2 0. (10)

i=1

Khi 6 ta 6 danh gid

14
W)l < M {{lup (O + 11 Liw; (0) + £(O)]]*+

i=1

maz, (||f]* + 1 £]1P)} (11)

Ngoai ra néu A; la xac dinh duong thi ta c6 dénh gid

DMz )l < M llws, (O + 117D Liws (0) + SO

+max{[|f]I* + ||£:]*}}. (12)

Chuéng minh. Nhan v6 huéng cd hai vé cia (8) véi T(Li(y¥))e, 5 =1,2,...,p va sau dé lay tong
theo j, tiép d6 diing nhirng thi thuat twong tu [3] ta thu dwoe (11). Tir day sé suy ra tinh on
dinh ciaso d6 theo vé phai va diéu kién ban d4u. Tuong tu nhur vay ta chimg minh (12) c6 sit
dung dén tinh khéng am cda L;.
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Nhin xét
a) Theo dinh Ii trén, néu L; xap xi A; véi d6 chinh xac O(h?) va néu nghiém dd tron thi phuong
phap trén héi tu véi téc dé6 O(h? + 7).
b) Néu L; la xdc dinh duong thi phuong phap trén hoi tu déu.

That vay, véi diéu kién bién y; = 0 tai z; = 0,1 hodic chi cAn tai mot dau bién ¢; = 0 thi theo

dinh Ii nhing trong chudn rdi rac [2], ta 6

Huill < ellys.]l- | (13)

Tir (12), (13) ta thu dugc ddnh gid theo chudn déu. Hon nira trong trudng hop nay, nghiém gan
diing ¢6 thé lay y; véi i < p, nghia Ja qué trinh gidi c¢6 thé dirng lai sém hon.
¢) Diéu kién (10) dugc thod man néu L; > 0.

3. Ap dung cho bai toan (1) - (4).

Trude hét ta can mot s6 gia thiét. DE xac dinh, ta gid thiét ring véc to gié cé cac thanh phan
u,v,w khong am va 13 ham khong ting theo bién khong gian. Khi dé S; 13 phan bién x3c dinh
b&i cac mit cda khéi hop z =0, y = 0, 2z = 0. S 14 phan bién con lai. Khi d6 phuong trinh (1)
duge viét lai dudi dang '

dp
5 T Ap =0, (14)
‘PIt:OZf(-T-yaz) (15)
va dicu kién bién
0
p(z.0ls, = 0; 35, 20 (16)

Vé’iA:A1+A2+J43,

Oy 8%y
Al(p—-ua—x—hax2,

g 8%y
Aggo v-a—s‘:-—KF,

6<p 0 K,0¢
Asp =Wy = 5 6

Céc toén tir vi phan A; duge xap xi bing todn tu sai phan Xamarskii
L@ = —py(ad;); + uds,

Lo® = —piy (aBy), + vPy,

L3 = —H (azdsi )z + ’U@;’,
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Trong d6 py = ps,,a = a; 1a nhiing ham luéi xdc dinh trén ludl wp x w,

| ,
R= -}—hxu; a; = Ki1q)2

He =1+ R, 9K

u, v, w duoc xac dinh tai cdc nut lwdi va sai phan cic dao ham

b, — P,
@i: 1 i—1
h.
& — Dy — &
r — h,z:

Ngoai ra ta con gid thiét thém K, ting thém chiéu cao. Diéu nay c¢6 thé chap nhan dugc bdi theo
cac cong thire tinh K, trong [1), [4]

K, =u.9z/p(); £ = z/L; u.,9,L = const. > 0,

ham ¢(§) ¢é dang /n€. RO rang K, ting theo 2.

Dinh Il 2. Vi gid thiét K, khéng gidm theo bién khéng gian, con céc thanh phén u,v,w cida véc
to gid V khéng am va khéng téng theo bién khéng gian, khi d6 phuong phap luan huéng ap dung
cho bai todn (14) - (16) véi so d6 (17) 1a & dinh.
Chitng minh. Theo dinh Ii 1 va phan ¢) cda nhan xét, ta chi cAn chimg td tinh khoug 4m cda
todn ti Ly, i=1,2,3.

Ta chi can chimg minh véi i = 3, con cac todn tui khac chimg minh twong tw. Nhan vé huéng
(17) v&1 '

(Lap, @) = (wez, o] — (p2(apz):, ¢]
hay viét chi tiét ra
N-1

(Lap, o} = D {(welpr — pr—1)er — l;l—li[ch+1/2(Sok+1 = %) pr]
k=1 2

+l;_k[Kk—1/2(<Pk—l — o)k}

Trong cdng thirc trén, dé don gidn ta bd qua céc chi s8 4, va céc tdng tuwong ung.
Sau phép bién dai don gidn, ta thu duoc

’ N
1
(Lap, 9] = '2'~{-w130§ +wnel + wi(Pr — Pr-1)+

k=1
. ety ' & rpya K
> k- el + S ey
k=1 " k=1 2

Kiy1/2
T’—(¢i + 0 1) (et — pr)}+
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Ky, un-1Kn_1/2 ’
» 22 A 2(on — on_1)en)
2

Theo gid thiét ta ¢6 u; — u;41 > 0; pi41 — i > 0 va sai phan diéu kién bién dé dang nhan thay

(Lip,9) 2 0.

Tuong tw nhu vay ta chimg minh dwgc tinh khéng am cda L;, i = 1,2.

Theo dinh 1i 1 va nhan xét ta c6 dugc tinh &n dinh cda so d4. Hé dai 88 tuyén tinh tir phuong
phép luan hu‘o’ng ¢6 dang ba dudng chéo. So d6 Xamarskii ddm bdo cho phép truy dudi khong
tich lily sai s6.

4. Vidusd

\

Trong bai ndy ching t6i xét bai todn 6 nhi€ém khéng khi gay ra bdi mét ngudn diém tirc thii.
Khi dé ham f(z,y, z) ¢ dang

f(z:,y,z) = QO(S(‘I’. - Io)&(y - y0)6(z - Zo),

Qo - cuong do nguon.

Vi du nay cho thay ham phan bé nong dé ban dau la khong tron va phuong phap luin huo’ng
cling c6 thé lam viéc dugc.

Mién tinh 14 mét hinh hép ¢6 kich thuée 30kmx 15 km x600 m. D6 cao ldy & mirc h=600m vi
trong khodng nay, trong diéu kién binh thudng, qua trinh khuyéch tan xay ra chd yéu.

Té'c‘d@ gié dugce cho nhiur sau v = 5m/sec,v = 0,w = 0.1m/sec.Q = 10*G/M3. Nguén duoc
a3t tai diém z = (3000, 1500, 30). Buéc luéi h, = hy = 1500. Con

30 néul<k<5
h,p =< 40 néu5§k_<_9
(H —280)/5 néu k > 10.

D& ki€ tra céng viéc tinh toan, ching toi so sanh phuong phap luan huéng véi phuong phap
phan ri cia Marchuc va phuong phap mét chiéu dia phuong [2].
Hinh 1 cho thay su bién d6i néng d6 theo truc x va theo thdi gian t tai y=3000, z=30.
Hinh 2 so sanh cdc phuong phap, két qua dwoc tinh tai t=600, t=600sec va y=3000, z=30.
Hinh 3 la két qua tinh toén cia cic phuong phap tai t=600, x=3000, y=1500.

Cuéi cling téc gid xin chan tharih cdm on GS Ngoé Van Lugc vé nhimg gép v va dic biét cdm
on PTS Ding Quang A di c6 nhiéu nhan xét quan trong d& tac gid hoan chinh bai béo.
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Abstract
Numerical Solutions of the Air Pollution Problem by the Alternating Direction Method

In this paper a version of the alternating direction method for solution of multidimensional
problems is considered. We show that under some conditions, this method can be applied to the
air pollution problem. Numerical results of the three - dimensional air pollution model with a

point source are presented and compaired with results of the local one - dimensional method and
the splitting method. '
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Vé Mét Phuong Phép Diéu Khién Truy Nhap
Trong Co S6 Dir Licu

Dao Thi Héng Hanh

B¢ Gido Duc va Dao Tao

I. M& dau
[

Ta dung thuat ngir an toan d€ néi s bo vé dir licu trong co s& dir liéu chdng lai su truy nhap,
stta doi ma khéng duge phép. Day 13 méi quan tam to 1én hién nay trong linh vue iy, O day
chiing ta khong xem xét nhirng khia canh dao die va xi L0 cda van dé. Thay vao d. ching ta
s& xét mét bién phap bdo vé thong qua diéu khién truy nhap.

Diéu khién truy nhap dam bdo réng moi truy nhap tructiép téi doi tuwong phai hop phdp. Khai
niém diéu khién truy nhap déng nhat véi khai niem quyén s& hiru (ownship) nghia la ngudi quan
tri hé thong 6 thé phan phoi va hdy cde quyén trén ce ddi tuong cia ho. Trong hé théng bao

vé co 8¢ dir lidu cac doi tuong duoe hidu 1 cde file dir lieu va thanh phan cda ching.

iéu qua cia diéu khién truy nhap dua trén ba tien dé:

-~ Thir nhdt la nhan hiét chinh xdc ngudi xd dung, ¢6 mot s6 phuong phép gidi quyét yéu ciu
nay: st dung mat khau (password) ¢4 thé la mot xau gém ki tu va chir s8. Do bdo mat cia
phuong phap nay thu thuéc do dai cia xau va s ngau nhién cda sw xuat hién tirng phan td xau.
Phuong phéap diing ham mét chiéu c6 tinh chat ton tai ham nguwoc nhung thuat toan dé xdc dinh
ham nguoc ¢6 do phire tap tinh toan cao. Hé théng bao vé dua ra mét s6 ngau nhién z, ngudi
xtt dung duwa vio gid tri y. Néu y = f(z), f 13 ham mét chiéu cai dt trong hé théngthi ngudi xi

dung dugc phép vao lam viec.

- Thit hai 13 cac thong tin xdc dinh quyén truey nhap cda nguoi xd dungphai duge bao vé déi

véi nhimg thay déi khong dwoc phép.

- Thir ba 13 nhan biét chinh xdc quyén xu dung cda tirng ngudi dwoe phép vao lam visc. Mo

hinh ma tran truy nhap cung cap cho ta mét khung nhin mé ta diéu khién truy nhap. Mo hinh



