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MOT THUAT TOAN CHO MO HINH MOT CHIEU D %«‘3 Tim{

 BOMNG fﬁm G Awﬁ HUGHG CUA Ta0Y Tma« U
‘ TRON f‘ HE T3 ifﬁﬁ@ SON G

NGUYEN TAT BiC :
§1. M PAU

Viée tinh todn déng chdy trong hé théng song, dic biét 1a h¢ thdag sdag chiu dnh
hudng cha thiy triga, dang duge nhidu tice gia". trong va ngodl nudc guan tdm, Thong thudng,
ding cic. so dd sai phan vi bisg cich tuyen tink hoa, hé phwong trink Saint—Vesant d‘ucc
dua v hé phuong trinh dai s6 tuvén tinh va cdc thuit todn khéc nhau ciing dwoc dua ra
de gidi hé dai tuyén nay. Hign tai & trong nudc, nhitu tic gid dang khai thac b¢ chuong
trink c¢lta Ha Lan [1] 48 tinh tridu cho hé théng séng Mé Kéng. Theo [1}, he théng song
duge phan lam ba loat thy thudc vio vige biét hodc khong bigt trudc muc nude hoac luu
ligag & mdt dau nhdch séag. Cach tinh hé s8 truy dudi trong chinh sdéng loai 1 va leai 2
theo hai chitu figuoc nhau ; dic bigt 61 voi nhéch song lopl 3 phéi quét hai lin &8 tink
cdc hé s8 truy dudi. D thyc hifn thuit todn nky trong chusng trinh, Parreeren da pha*
ding nhigu bo 5§ 4% dhia dang nhanh, ntt, mat cit va gid tii cha [1] 1i viée st dung edc
bé s nay, Tuy nhién, viéc st dung ﬁhiéu bd 58 pdy kho khin cho ngudi sd dung. Mit khac
dizu kitn bién ¢6 mit trong hé s& truy dudl ngay tir d3u, cho nén khang dé dang. thay ddi
digu kidn bién. Trong 12 “tac gia gigi thiéy thudt todn dimg d€ tinh thiy luc cho hésong
Venice. Theo [2], tdt od cac gid trf H, & mdi nur Jéu duge bitn dign qua cde gid tri bién
va cudi cing phéi gial mot he dai 5§ tuyén tinh kha 16n (bdc 4N, trong &5 N Ta s nhanh
ctia h¢ thdng) d& tim cdc gid tri H, Q & cde nut ké ca bién. Vide giéi he dai tuyée nay chi
thye hi¢n trén may tinh ién va chi tinh duge cho hé thdng sdng don gidn,

Trong bal nay tac gia gioi thidu mot thudt tean nham khic phuc mot sd han ché dai
néu trong [1, 2} Thudt toan "gon gin, st dung mot cdag thic chung d& ¢ink he & truy
d‘um cho the ci che nhink ; cdch dénh s§ nit, mdr cit rong di tiy v, d& dang cho ngusi
st dung. Trong luge 85 sai phaﬁ téc gia gioi thidu cach sai phax doc theo dic tr ung, Chumg

teink cho miy tinh khong qui 400 cards l\bmo gim vd chuorg trinh con) 44 dur {ing C[“ inh
Cho mdt phin cla hé thdsg song Mé kong gém 10 nit bida v 10 nie trong 3 cie 53 Heéu
iyt [11; ké: qud tinh todn phi hop wai k8t qud dah teong [11

§4. CACH BAI PHAN HE PHUONG TRINU BAINT-VENAWNT,

Hé¢ phiong trinh Saigt-Venant mét chizu mé 3 chuyén dong cla  chée 18ng wong:

séng c6 dang:

CSH 8 : ' ' ,
g I 8, . (2.3
at ox . )
8020 80 3 gl SO A
QM 80 gt B __,rs;l'QE Ry 2.2)
at A ax 33 CeAR YA

14




i oAt ngang ;
y ,cmg Rix, ty la
l‘jﬂ r‘Lc—’x ehl SO haﬂg

srong d6 AL 5 o la mue pude; Q(x, 1y 18 luw lugng s AL

: B(X, t) la chidy tong mit cit; C 1a hé &8 Chézy; g b :Tw.
ban kinh thiy lue, Thnung trong tinh todn thiy luc, 467 w61 che

K
(_9_) A duge bd qua [1, 3]. Cde c’Iaz luong A, B, R néi chung 14 him cia muc nuob -

AL

A ax
M tiy thude cich so & héa hinh dang hinh boc cda con :,ung mi ta b cic. cach tmh L

khac nhau 58— o -
(2:1), (2.2) 14 b phulng trmb hvperthc 4 tuyén tinh, né ¢6 hai (’iac tr!tng, mot _7_ -

duong (8 = 1), mot &m (& = —1) va 6 hé thic dac trung tuong ing sau:
2 )
0 (2 (o )
ot A dx 2z o
Q28 Q0] 0 %)
—_ s - -_ 0, 2.
( A ) ix CPAR ( _3)
trong o o “

e= 13 V= {gA/B)A

Trong luge 50 sai phin s hang chita dao ham theo = ¢6 thé sai ph@r‘ theo mot phia
hoic léy bizu thic sai phin thm, abung & dang (2.3) do by nghia var 1§ cha cac dac tring i
ta chi ¢ thd 14y bidu thic sai phan theo mot phla D31 voi mot didm chia theo toa 46 né 2
sé& chiu dnh huong cha cic di€m i—1 vd i41; néu k& hop so db sal phin c6 trong 56 ta ‘
s¢ duoe mot luge 80 6 digm, ting duge do chmh xdc. PSi vl mo* ham f bdt ki ta s
dimg luoe d5 sau cho (2 ;)) -

.1 n o
{Ml + A Jr—zf{fi + 8 S
(2.4)

9 i . n

=T le(as —Af_ )+ B — & | ;“_‘
‘ 1 i—g : :
" ot 1

—— e (Of 4 Af, ),

at A T i—e)

trong &6 ' . s
1 = f{nlt, i85); 050Dl e =41 Afi = £ — f2 ‘
Sau khi thé {2.4) vao (2.3) va b6 di cac tich Af; ta 4 30 mot hé p}m-,ng trinh ba
dudmg chéo khéi va o6 the giadi dugc bing phuoag phap kb dudi khéi. Gan day trong tink
todn thiy lye nhitu tac gid ding so db 4 difm [4-7]; h¢ phuong trinh cudi cing b daug_
gan i

= AjE; A4 By GiHiwy + D001 = Hy 2 5) ]
ATH; + BiO; + CsHi+;, + D0 = By , J
tong 46 Hi, O 14 4n (muc oude va luu lugeg tal budc khoug gian 1 vi bude thei gian

n 1} Cac hg 28 A, B, C, I, E la cac ham biét trude, ching phuy mu vio 38 ligu dia
hink va cic 58 lidgw bas &au X

Duoi day ta s8 zet thuds todn dé giai {2‘5)‘ 81 v6i hé phuong trinh ba d\mng chéo
kh3i, hmg thii thuat dbi chi 86 ta cing ¢6 thé duwa v& dang (2.5} Do khufn khd cha bai
bao viéc tinh todn chi tift 48 the {2.5) trong so dd 4 difm cling nbu thé thuit d6i chi s&
5¢ khong dugc trink bay & day.

$3. THUAT TOAN GIAI (2.5)

i
Tt{mg (2.5) i-42 chi s§ mat cit trong mbdt nhdnh gdm N doan séng, mat cht dan
mang chl s§ 1, mit cit cubi mang chi 36 N o+ 1, : S
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2y oo ood duge bléw

ipg o= i r)J.lf 3y
mm e (,!‘L',[ 3 {3.2) .
trong 46 _ Ay =

Hi, Qi trong (3.1), (3.2) lai duge bitu dign qm U,_j, th Cir lam tidp t1.c nbu vdy fa
A1 dén mot céng thic bifn didn sau: '

e

Hiyt = PogtHy + g8 fr- Tigl . )

Qiat = vigHD F QS ; - (3.4).
i=1, 2,0, N the f2 2o the bite difn 140 cd cac gm tri T, £ qua gza tri tai mbdt diu,
Néu ko sung cho (3.3) va (3.4) hé thuc '

M= Hi+6G.014+ 0 o (3.5
Or=0.H:1 4 1. Q1+O,,' ‘ )

e,

tac o pr=1; @ =1 =0; v =8 = O ti =1 ; khi & say mot sd tinh toin ta cé céng
thic sau cho cac hé s8 truy ch«cu :

Piog = piFL 4+ viF2;  qit = qiFL 625 g = 0Pl 4 8iF2 + F3 (3 6):
vigr=piFid + viF5; ot = P+ 6T5; 81 = 1F4 4 885 + TG, .

trong 4o

FL o= (A)70 (DiA] — DA F2 = (A7 /(DiB} — DIB;)
F3 = By (DiE: — DiEfy; Be= {41 (ClAs ~ CiA)) RN
F5 = (Asy~! (CiBy — C ’1’} FO = (D)1 (CE] ~ C;Ei)

1=14,2,..., ™

3

cho todn bo tinh todn sau ndy. Treng cdc bai todn thiy

{3.3%, (3.4) 18 cong thic co bin
bign sau:

lye ta thudng gip ba leai dizu k
4} cho muc nede rai mét i, cuang han W, L(t}
3‘; cho Juw liamﬁg tai mot By, -c_m-ng Jj,m cho Qw 1(t

an hé wae awée Juu luong aFlngs + bQL\“ = F
12 tomg qudb:

o} cho dudng g
24 ha loai trén oo thE

) + {3‘@;\3.%,1&‘% = () {3.8)

are cde digu kién biga loaia), b o) nél trén
vol e =0, =1, v = Qun ,1{1‘\ r_){ﬁ. val mbt
ho didu kién dany (3 5%, con mit ch nhit oh

av mot val bidn 4061 ta gb

”?Ll_‘? th&f.’;
‘i chang hﬂﬂ

[+

+ f"»’rc«f w0 Q4 e B8xna == vl (3.0)

Téu tsi mit cht the nhit ta biét mdr trong hai dai Lt?ung Hi hodc O thi {3.8) cho ta
tinh duge dai luong con lai. Sau khi'bidt Hi, Q1 v ede hé 58 truy dudi, dung (3.3 34
o the tinhl duge H, € tal bt ky mit cit ndo trong nhdnh, Néu tai mat cit thi nhit
digu kién bign ciing dwoe cho & dang s + W0 = C, thi két hop véi (3,9) ta cling tim
duge Hp va Oy,

Nhy smy bing thdng 38 «, r "
ma cach tich hé o e ; o { 7
bing nnml* shng logl 2 Kchuycn el didy kide biéa.}Ow ;1) sang 10a b}, ta\. gid pn’iz rha}
cdeli vinh v& chitu tink B¢ 58 cruy dudi)

the cr;'> cic loal rihm kién biéi" Lha’w nhau
TN

r

el
i




d& nhan dang, ta cin

iéﬂ dd néu-tronmg 3.4 .
rhir h shng trong he thong

C

=]
=
[ 2N n ST
= —t
e

e
sbug ¢ dong chéy thes mat th’*nrr nac d¢ nhu mét dd thi trén 96 -co

o

xem mot
cac cung 43 d1
hudng ditvng 178n nhinh twong dng Aanh s6 tht pe mic cit, Mét cung dinh
hudng 58 b mot di?‘ém mit va mot difw gde. D¢ tign cho vike sit dung cde Jidu kiéa
bitn ta zem cic nit Bifn bao ¢id cing fA mir cu, mdt cung, DSi voi cung, ndi hai ntic
trong ta ¢6 the dinh hréng %, mién 13 sau m dinh hamg ta theo d6 ddnh s8 thé

|
o gy CA)

g s
h

Tt
T
T
o
o

:m =

s

da 1

ol

ti mit cAt clia nhinh. Cac mif cir tron L ién tiép nén dénh 58 the cr lign tidp
d& df in két qu trén mév, b danh s$ va dink hudng nhu vy hodn tosn dé cho ngudi

s dyng. ) ‘ . _ &
~ Thee [3] tai cic nlt tvong aude phdi biﬁg nhau va tong luu lugng vio ndt
bing t?}ng lin lugng ra khéi pde < phi hop vol didu kign nay ta cin quy dinh mdt.
chigu cha y duong cua Q, Chang han zem O >0 née teén nhink 6 dong chiy huéng theo
chida cla cung (dong chdy ti Lifr vio sE co 0 < 0Y } '

D& voi mdi nor mang chki s K, s& ¢6 cdc nar xbic mang ¢hi 88 T ndi véi né,
Trong, 46 K duge coi 1a g8 T 13 nit cha cung, Theo cic dinh hydng md t2 & trén, J cd
the 1a cac nut trong va ciing oo tht 13 ca c6 thE 12 cic nut troag.
P& voi cac nbanh thuoo mdt it trong ta $5 tim dich Iap mdi quan hé gita H, O tai
nit &6 vi dimg digu kign lign hop d& kbt O {zem [1]} nhu vay chi con lai mdét phuong
trinh d8i vai H tai 38 va cde nuat ligp quan, Vai bt ¢ mot ait trong nido d6 ta cing cé
mét phuong trinh rhu viy, vi trong tohn hé thdng s€¢ cd mét hé phuong trinh ¢6 s8 En
1a cic muc nudc al wdc nht trong, Gidi hé oiy ta.co 31 gl cdc adt’ trong ; nhu thé ddi
il mAi nhanh d3 o6 3f bai dign kign toi hal J8u, biT tode xem nhu duge gidi,

:3
CSJ .
2oy
&
o
P
=]
o
pas
5
b
le
=

Bi wii mve nwds tgl 042 not trong.

vaI nd mang chl s J. Phin biét ba
trudmg
ac it bién. Theo cich quy dinh
wiic Cl'mg {3.8). Tainit K céc
pag h Hy D& vdi nhanh don
{ yo(H: biy giv 13 He, O1

(3.10)

Mo
Ut |

tal ndt B thudc cung o
thae dang (3.10).

¥ phung ¥ 14 géc va J la mit.
san khi tinh hé s truy dudl ta

T clz cong ([‘“ T3 Hoic

Troag 46 B

(3.__11)

cd bao nhifu ndt ]

én, cac dau nhdnh tu do hoic

Vi f‘fic 58 ‘“:' dia hinh trong timg phink. Nhin trén so d0, b 'thé,

ujm:r; mai nhinh qéng TIding n«g vol mdt cung. Huang clia cung 14




tropg 46 1. i& ch AN S CL; ¥oriing iET 13
ST ua . .
(EAA w lun luong i X

jug - dugng el K ofia cang

: - AP 5 L3 A e T
cig cung <6 nit la T Vi ovay ggyf}::-w O Y Do 6 (3,12) o6 the xem 14 he thue
. - M W .

, CH owa 0 tal nde E 431 vél ahiing nhdnb adi vt K nnung K la

didm mat, O bac nhifu ahdgh loai nay ta ob by ghign ! re dang (3.12). Vi thng luu
. x L1 LA 5 P a .

lugng tai a0t trong ¥ phil bing khoog, chio nén san-khi ldy thng céc le t}mc dgng (3. LG},

(3.41), (3.12) cbo it ¢d cie shink thude nar K owa loal bd - duge cde Ql

chi con lai mat

phuong trinh chita Hy va cac Hy .vua cac ntit ] ndi véi K. O dapg tlng gnat, 50" & mat

nat K bdr ki, ta duge phuong trinh sau : -

UQ

gr*w"’
P
!
ﬁi‘
i
el
[
Gt
+

| $hisy
teh
T () — (et + B
bomd L EGNy b B
JeJB '

Cd bao nhidu nit trong K fa ¢d by ﬁhu?v p"msng tvﬂh &dng (3.1/
nude, Cudl clug ta duce mot hé ¢ phuo mg tiinh dzioed

%A = by . (38

v En 88 1a muge

cdc nut tro ng LT
toAin cho shanh

dugs toan bd muc nuds

)
tal ‘timg mdt cit trong f{r“g shanh theo thus

Vide phin Tich t? che thiy qua zdy dung cac he 88 a;; va by cha hd (3,14
trong 4o cdc hé Juo. duge ¢ m&t doai cdng thic {36}, (3.7 msz
khong can ib.’i‘f I hi

hubng ohar dinh. €3
xdy dung khi sem 7
vige 481 véi mdi nie

(3413 vi (3120, Trong

§ .
T % o 5o 1 " l oA 1 AL a 2. 3 -
DE kigm chzrag thudt todn ta My chuong trinh cho ks théng séug md t4 & hioh vE,

Ta dan ong trede. sau 46 danh 88 cac nar bién {Hinh vé cho vi dg
vé mdt cach i Yo ocung trdn hi théng, toe 12 zde Hp mor chidn

8 i
chdy duong néo 46 tién mol nhinb sonp. Céc nit bidga bao gio clng 1 mit clia cung, cou

1 . "
I 80 CuC puf ?

[T ﬂ
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nit grong oo thé e v, Sau kh dank s va hova lap o Binp thong tin
gom mot ma trin vk mot vecte theo gquy 1A thi v cac nut
cot 1a the v ¢& ndt trong 13n  nut Trong phin ti etz ma trédn, theo
thir ty c0t, néu adt nac 46 13 mint cla cusg thi oo s 1 nfy ad khong phdi 13- mag
thi phin tif tucdg dog mang 36 9 {xem bing mo 14 g wng voi hish v€). Thanh phin

& o
chia verto tuong dng vol ndi-nao d6 26 gif wi 1 o - ptt 46 12 bidn, ndéa ob gl i O

thi nd tuung ng vol ot trong, V&l bing ady ta of thong tin v& cdg aut, v& hudag cia

m&l nhanh, v8 ¢ nhinh ndi w6 mor ann ) '

LiSU cAM THIET.

4.2, B

P61 val mdi shanh sdng & cin cd cac s8
cdc it cit, toa d6 Xi cla cac mit cie, hd a5 cf cho timg doan 23c giatri A, B, R
tuong Gng v&i mot s6 mue nude khic nhau ding d& noi suy, Céac s8 lidu nén sip xép theo
'mét the tir ndo d6 d& tign s .dung cho may, ching han sip xép theo thtt tu cdc nhinh

‘Ngoai ra 61 véi cic nut bién ta phail cho bdng gid tri &, 8, v tuvong tng voi nit 46,

7
4

4.3. QUA TRINK TiNM TOAN

Qud trink tinh gdm hai budc. Bude mdr xdy dung cdc phdn ti aj;, bi clia he (314)
va gidi he nay dé tim muc nudc tal cdc ndt trong. Budc hai. cho qud trinh gidi riéng
ting nbénh d8 tim H, O cho tung mit cit chia nhank do. O day ta chi gioi thigu bude 1.

Lic d8u cac & chia aij va by trong may chi s khoag. Trong qud trish tinh todn
cic phin té azj, bs 88 duge cong din. Ta 58 di s lest hét ¢de nit trong. Chiag han dén
ntt thi biy rrén hinh ve. Khi ki®m tra bing md td trén mdy sé thiy c6 hai cung (7.8)
va (7.10). Véi cung (7. 8) kidm tra vecto md ta bién cho thiy 8 1& nét trong. Theo (3.6)
va (3.7) tinh cdc hé s6 truy dudi cho dén mit cit cudi mang chi s& M. Gii hé 58 pu/qm
Py

qu

v30 & chda agr, tic 1 trong may 58 thuc hign arr = a77 +

' 1 s P P —T?u s a4 B . ” . 5 e
Gii - —=— a0 & chua arg; pii — - vao & chia by, gl ——— vio & chia ags, g
Gt ‘ ‘ R g :
) tapar . . . T Dgtm C e 4.
Vg e emene vio & chis Agy, gul — Sm vao & chige by
' qm aun

Vi cnng {7.10) may kiem tra va hide 16 1a nut bién. Tioh bidu thic

e

abink (71633, Tich bidu thee

FGN
Sau qué

‘ v duge cac phin t 877, dqg
br, v& mot phin cla ags, 2z ;

. 08,

Véi cac nir khic ciing fam tuong tu méy 5& xéy dung duge cic phin tf a2z v by

cia hé (3.14}. Viéc gial hé nay <o the =& dung chuong trinh mdu gidi k¢ phuong trinh

dai 89 tuyén tinh hoic st dung phuwong phap nhu trong [1]. _
Voi sy gitp 40 cta cdng.ty IBM mitn Nam ihade cuc may tinh dign <f ca Uy

ban khoa hoc va k¥ thadr Nhi nudc madt chuong trinh 43 ducc thié lap, Chuong trink

ady ¢6 thé giai cho mdt hé théng song <& BCG nte (trong va bidn), Néu st dung 1 bing tix
thi v6i may 6 bé nhd cir 60 K bytes trd 18n cd thd gidl quyét duoc bal todn ndy, Véi hé

song md td trén hinh vE, vai s& ligu cho trong {1} thudt tedn cho két qud phi hep véi-

[115 chuong trinh ngin (gin 400 Cards), d& st dung.

13

trong thee -

sau : 853 mat cht, I, Q ban diu tai-
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MARY

AN ALGORITHM FOR
O’\U: DLME ISIOHAL TIDAY, MODEL GF RIVER NETWORKS,

Thete bas been a great number m& variety of numerical tcthmques for one- dnnens«
jonal tidal model of river networks, e g. |1, 2], which base themselves on the m‘cegra’uon :
of the Saint-Venant equation. [1] requires a complicated procedure in classification of brap- =+ 7

chies and in computation of the recurrence coefficients. [2} has some advantage in comp.__.j{
Csion with [1] but the degree of the system of lincar equation to be solved is quite great.
This makes it {1] fit only for simple networks of river.

In this report a modified algorithm for river nétworks is given. It is showa that
there is only one recurrence relation to be used for all branches. describing the networks
the graph structure is formed. The algorithm is flexible for users. The theory ptesented in.
this report has been programmed in FORTRAN IV and the resulting ccnaputer prOgram has
been tested on a part of Mekong river. :

Fa




