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trinh mUc nudc va- luu luwgng tai ndt mzt cit bht ki nao a6, adng théi cho pbep X&0 .

&juh dudng myt nioc bite thoi cia doen adng nghién cim tel mft thoi a1lm b&L k.
Song khang thd tim nghigm gidi tich cla h§ phuong trinh trén duge, Vi viy, trong
thuy lya, ngl¥oi ta a8 xay ‘difng nhlng phuong phap 88 ak giai gan ding chung Cée
phuong phép quen thudc 13 phvong phap d3c trung ( voi mang ludi c¢8 djnh hogc bidn

“101) va thz% phéap sai phén (- a0 48 sai phén Bn va g0 d4b sal phén hign), Trong

cbo phuong phép nay, dudng Qua trinh lyu ligng ml}’c ‘nude tim duge phdi phi hgp vOi
d13u kign ban adu va didu kign bién cho tritve, Ngoai ra ding chn xéc djnh trioo

cho dgc trung hinh hqc cha mgt c&t ( thay &8i cha digén tich, 49 ring, ban  kinh .

thiy lyo v& ap nhém clia mit cAt (ot theo mpc nudc ), Tri se. aé gal. phan am, cdn &
tAt oh cho so a5 khée, kbd ning hii bty cla bdi toin phy thufc véo s\r lya chongiila
thdi dogn At v khoing céch AX tfnh téan, NOi khac ai, chl ¢é thithu duge kbt
qlia diing khi AX va At thﬁa wen didu kign sau 1

At & “.r; _________ “ (aiéu kiéa Courant)

Do ad1 bdi mft e lugng 1dn ed 1igu ban dau va mQt qua trinh tinh toén kha

- obng kinh v phitc tap ma chl ¢5 thé ti&i hanh duge nhy sy hd tre cia mdy tinhdign
t%, nén nhifng phwong phap ndy {t dugc nghisn clu 4& &p dyng cho .dg cbéao 14, ma.

thudng duge st dyng phyc vy cho tinh toén thidt k&, qui hogeh ...

Trong thiy vén , 48 tinh tden traydn 1u, théng thlro'ng ngioi ta, s¥ dung

phuong trinh 1i8n tyo @ d;tng sen 3
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" Quen n; (8) bao ham t&t od mng tinh cm a0 mpb va bioh dong ola dogn
" ging nghién ¢lm thong  qua che “tha. &6 thioh bgp, Cin ok vio oo &b tvér, 48 .u.n ‘1
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dogn At, Lwm lugng Qy VA Q duge thay th8 bing trj 8 trung binh thdl dogn,

- Ehi b tl (6) ta s od s [1,3,4] - :
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2. Phuong phdp thhy vin hg.

Trong phwong phap ndy, ¢81 tugng thiy vin obh nghién otu (mft 1w wye
hay md%. dogn séng) duge coi 14 myt hp thuy vin, VAEn ab chn gidi quybt & asy 1A
xac 1gp méiquanbg gilfa cdo tin higu re Qp(t) (fitc 14 qia trioh lwu 1ugmg ted.
3§k odt ra) va ode tin hige vio Qult) (t¥o 13 qia trinh lwu ligng tgl mt oft)
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r. 7>' " ‘ ! 7— a o KA
L L) )

trong 48 U 13 tden i hd thbng cla h§ thiy van, Trong bdl toén dy bdo 1§, nhigm

Vs oo bla chinh 13 vige tin todn t U (b¥c 13 him tgp brung cha h§).Ehi 43 bidy
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U thi 1w lwng 1;91 nit c&t ra duge tinh toén nho tioh phan cén nguyén guen thuao,

&y theo vifo phan 1o¢i hé ‘thhy vin ma b che phtto'ng phap kp.ao nhau at t:l.m U.
Hoi cmmg, ngudi ta phén chia cdc hp thuy vin thanh 2 1041 b :

- Hj tuyén tinh ( dimg vé khéng dt‘rng). o
. - H§ khéng tuyén tinn, :

H@t ng tuyén t:.nh du'ns od 2 dac diém sem 1

) a) cé thd o@ng 1uy tion céc bam ra du'qo hinh thénh b¥i cdo him méo Ehae unan.

b) Tinh 8n &jnh clia hém ra, tic 13 mft hém vao xéo 4jnh chl cho mft hém ra’

duy nhit, P8i oL hf tuyén tinh khéng Aimg, dgc didm thi hai mAt hign lyc,Déi whi
céc h§ khong tuyén tinh cd hai ajc 'didn trén ddu mét § nghia, N3i khéc 4i, trong
cho b ndy tinh chft che him ra phu thugo ca vao d@ 16m cung nhw - thoi  gian zuit‘
hign cua hém vao, - <
M3t chch chit ohS, todm b) céhc ng thiy vin aBu 13 khéng tuyén tinh, Bong ti
nhifng tifh toén oy th® ngloi ta thly ring ¢ thd col rBbt nhidu hp thiy vin 13

tuyén tinh ding md khong phom phii sei sb 16m, Didu 44 gilm nhg mGt ochoh Aéng kB

‘kh8i luwgng tinh todn, Trén co sd cla nhifmg gia thidt khic nhau, ngioi ta a8 xiy

dyng dugc nhidu logl md hinh 48 xac d;nh toan te U (ham tap tru.ng) cla hg thiw viig
tuyén ti{nh ding,

“IIT - Nhing didn m&u dh6t cla vai m6 hinh théng mmét

LA - 6 hinh kho chia bﬁc thang tuyén tinh, ‘ ‘,
Dgng don gidn nhét cla logi mé hinh nay 1a coi h@ thuy vin oln  khbo'

gét nhv mjt kho chia tuyén tinh don nhét, Djc tinh clia logi wd hinh na,y 13 1w

lugng ra Qp ludn luan tl 1p wi lu'q’ng tru S ‘brong nd 3

_ e B =Ky Ry (t) o R GO
. - © K linbingeb trd, -
They (10) véo (3) dqu'c t by 18 g 8 . L S .

qn(t) + Ky —- S'_‘Z-'- = Qv (t)
a -

‘véi atdu kign aau QB = Qo tgi thot aiém t = to, nghiem tbng quét ot phmngtﬁiiﬂ
. trén 14 3 B " .
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.B&u awa vio md b:lnhh.ambentav&i inshIa 1a ham vao QV(Z) a 0 (’C), ta o8 nhan
‘ duvo dpre o&aham tap trungnhu sau § [1.9] S .

h(t)a\---exp - ———) . (12)
‘ o ol ( ) e

oy ad, Lia 111@5 tgi mat oét ra duvo xao d;.nh nho tich phani odn nsu.yén da biét :
i t
\
i

qact). j /Qv(t)h(t-t)dt (13
-

4 Hémn WP truﬁs (12) obl oha ngt thong eé K, auy nhht, vi thé,poi chung né
. 4t phi bgp adL v ebng thién nhién. sy hgn cha nay ch kh&c phuo trong md hinh -
8 chita b&o thang tuySn tinh. : ‘ y

' m}e md hinh/kha omia béo theng tuyén tinh bao gbm m@t cbuBi cdo kho ohia

twén tinh don nhft, trong do hém ra cua kho ndy ludn luén 1la hé.m vao oﬁa kho ké .
m 'nb (hinh 2). ' .

A

'
o
O

-t

PR '2... . 1 P 3 J n-1 n-'l n n
& = % % % % =% K G G =GR
1{[__,_43-1 I A ‘ii-_'1 Y

nhh 2 zaa ad oﬁa ndt mbd hinh kho chia bsc thang tuyén t:[nh

l!éu nhwe mﬁt ¥ho chi¥a béo thang tuyen tinh bao gém n kho oh\xa tuyén tinh
@on nhét, va gid thiét réng ohing o6 cing hing 88 trit K thi hém tp trung cla nd
o s {1.9]

4

o~

t e
Mgt () m 2) e
E(a-1)1 k) o k/ .
.y (t L v\ i (1ab
, exp (= —mm) o -
by By ) xl‘(n) (x:) xp( x’)_ o !1. ‘)

romsdé r(n) 14 hém Gamma.

2, M6 hinh ola Kalinin vk uilukob (phuong phap 43 dai dogn ebng djo trung)

Tkt phat tv khai nigm cho réng cd th® phén chia mit dogn ebnq oln nghién
ouu thanh cho dogn song ddc trumg seo cho quan hf giha 1w lu’crng va lugng tri oba
ching 1& don nhét, Kalinin va Milukob 43 di dén cBng t hie xac djnh 1lwa lwyng tal
njt o&t oﬁ'a ra nhu sau 1 [2,4]
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wi W 1 t8c af truydn sdng

g(t) = 01%(*); CRy(b- AB) + 08 (8 = At) " 15y

- B “ . ) & ..‘ ‘. ‘
B = - e "b B
6, = 1 =-%% (1 ,) _
Co . ,".EE--?- 1‘ b ‘-‘l‘).
- 02 . At ( T ) - ,
: - oAb N
c} ‘,i b B ‘:P ( ‘x“$ -

: ,tmns a8 lt lak&ns o8 tr'l"

Qran quen di&n oﬁa thﬁy vin. he, nﬁz g,'.l& thibt r&ng t&t o& céc dogn aang cao

. tmﬂ ga m‘mg bdng a8 trﬁxg th:l cé thb xac dinh auge hém tﬁp tmng diboi dgnsaam

,/t_‘

,hx(t) I xxal'_'(.n) N ) | ‘Ofpj (1' T) (16)

-

M@t céch A% dang b th& nhan th&y r&ns ham tap trung (16) xéc &jnh theo nb "

h!nh’o&a Kalinin v Milukob  hodn toAn tring hgp wi hém (14). Hhw thé nghla 14,
wb thyc ohBt od thd coi mdt dogn aong duc trung twoog t¢ nbu mat kho ohda tuyén

tinh dom phiv, Vi'vgy cling oo thd xéc dinh ham ra bing vigo nu' dyng tiuh phgnsncﬁn '

nsnyen 1 3)

4o 3. M binh v§n 4&dng khuéch tén, S A , -
" Zuht phét t¥ h§ phvong trinh Saint - Venant vi tir 515 thi&t ring ob - thd

bu;yén tinh héa dldong quanih{ mye nude lwu 1wyng oba ddng khéng 6n. ~i184phgi a1 daén

phuong trinh cb dgng tuong: ty nhv phuong trinh khubeh tén 1

. . T <
~ ,-9\1:-*\7'91: ,_"‘i 7"5{2" a7

@ 3 b§ s8 Kuuboh tén sdng. S . ; S

‘Hém %@p trung h(t) chinh la him re cla hé trong diBu kien ham vio 13 7'bim Denta

Qy(t) = 8(t), Hém tfp trung nhén dwge se 14 ¢ [9)
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B (X,8) = ——-cpm==ge-exp |- (8)

S 5 (w6 - X)? ]

Nhw vEy, trong odc mé hinh thiy vin thufe v8 phuong phép thhy vin hj thl

vifc xho ajnh him ra (bdo 14 d¥ong gha trinh 1w lugng tgl it oft cta ra trong
bdi todn dy béo 18) qui ty vio vife tim him tfp trung h (t), bdl vi -mft khi him

t@p trung h () &3 bidt thi ob thd tinh him ra A& ding nhd tich phén  o¥n nguyén

(13). Thwo ohbt cha viec tim hém tép trung h (t) 13 vigo xdc dinh céo thang a8
cla né, Trude khi &i vao vé.n @} niy obn chi 7 rdng, theo quan &ilm oua thiy vin
hé ngioi ta cung cd thé xac di.nh dtrq’o ham tép trung cho phub'ng phap Muskingum nh\r

‘sau [#_] _ K _ . -

TN R E

Niv vy, khéng nhAt thiét phhi ek dyng obng thic (8) md cing ¢4 +thd &p

) mg tich phan cén nsuyen (13) ab xéo ajnh lwu Tugng bod ngt oft ra,

Iv - Ph‘l!U’nE phap xéc djnh tbﬁnLé trong oo mé hinh th g én

Ham t&p ‘trung clia chc md hinh thly vin @a trioh by & trén néi chung déu
bao gdm 2 thong s8. Ngoal 1§, him tfip trung cha md hinh vfn afng khuboh tén chia
3 théng g8 nbu coi af dai dogn sdng X oiing dong vai trd nhv 14 mft théng sb. Viﬁc

« xé0 dj.nh chc théng s8 trong him tfp trung cb § nghla rét quen trong.DY: ohinh xdo

cha-né quydt djnh chht lugng tinh toén dy bdo tei mit cdt ra, CO nhién ‘phuong
phép &b tim ching. Dudi d&w trinh bly mdt vai phuong phap chinh »

1. Xéc dinh KM va g cho phu'o'ng phap Muskingum.

Phuong phap don gilnvd qQuen thudc nhét 14 phuong phép thu‘ din dya vio bibu
thite (5), T¥ téi 1igu lwu dugng vio va ra dogn sbng kheo st, gld thibt céc gid
tr] g khéc nhau 48 x&y dyng quen hp S N[g,qv + (1 -8 QR] - Tr} s8 g phii tim
14 tr} sb sao cho quan hp trén 13 mdét d¥ong vong dly hep va c6 thb thay thd b&ng
mdt dldong thlng. HE 88 géc cha d\i’o*ng nay chinh 1a hing &6 -tri? By.

b loai trt &nh hu'dng cha quan trong khi xéo d;nh béng phmmg phap thll 5' '
trén, GILL [ 8] @a &3 ra phuong phép s trj nhv sau 3

Gi& thiéb rdng Ky vi g da bidt th , nh® qia trinh Twu luvng Qy (%) va c&ng
thito (8) c¢b thd tim dwgc lww lugng ra Q,R (t). Nhe vfy, tel m81 thoi ailm tinh

-bQén 1, tén toi mPt sat 88 Al so vbi lwu lugng ra thyo do Q‘R (1). Tﬂ. a8 K“va B.,,

1la ph&i tin sao obo t&ng clia Binh phuwong sai s3 14 nho nhbt ¢



v

by 8w Ky £ (8 + By o) Qp(e) ¢ 6

‘ hé phuong trinh Bau

n " . n ‘ o 2 '
s A . Z [Q‘ (1) ~ Q¥ (1)} — Minimuu (20)
- ) 4 = 9. R . \ R B ’ . . o

| 01& thibt r&ng phitong trinh du&nu luvng trik ohﬁ phuvng phap Muwkiagum =8
thé b18u aifn. duéi dqng t&ng quat T
[an &) + m - g) aa(t)] «6 e

a

"'trong do 8 la 1Wn(* trﬂ' tuong dBi; Qv (4) v& Qg () 14 1w lugng vao Vi ratuong
@81 (khéng tinh afn luvu lugng co ed),_ n la 80 mu; 6 la hiéu ad gtw lugugb'
/tru tuyft a48i va twong 661. A “ )

Quan hé trén la tuyén tmh khi m = 1 T

S = Ky {st’t) + (1-5) Qﬁ(t)] s 6 j

. 5=‘Qv(t) +B Q.R(t)m*l & S L o (22)“;

doi 51 13 nigu ed g:ma luvng tru b 2 % va ang b tinn to'n 8,

i;ai t;hdi diem i, tacd @

o
7 .

4 =8 -8 = s,' - 'LAQ'v(n") + BQR(':)‘#G']

o

a\g Sé - S‘.2 = 82'- [AQV(.Z) +BQR\'2)+6}
R & [AQv<n>+EaR<n>+6“"',

Db thda man aiéu Kign (ao) thl oo h§ a& A B va G' e d‘m;!c xéc aanh b "ng

-4

n Ay v
= .B;- A = Q.v(i)-B s qR(i)-nG’ = O
i =1 i =1 4= - o

- g -

TR Y T

e




n | | n 2 -Zn I n
S glau(i)~ 4 = Qui)-B = Qy(1)eg(d) - S Q)=0 (2
2 Bk T AR T R - =% _ 5“)

n . . n. SR

ZBQE(i)-AZ Qvu)Q.R(i)Bz'qgu)-G_z ) =0

L= o, =1 - dl=1 o ‘g 1=1 S
L | | | |

.y eb tim Ky vé g theo h{ seu i : I ,

y . - -
e @ —

1-g B . ’
T (24)

—~ , /“_ .- . KM gikwfﬁ‘

2, Xan ¢¢nh KK va n cha md hinn Kalinin - Milukob .

‘ '.'l.‘rong qha trinh d'én xubt &8n céac bibu thite tin.h toén cudi cung, Kalinin vé
M:I.lukob da de ra. obng thu'c 66 dal doan song dac tmng nhv seu t .

%g‘-? : A I _ A
1= - oo :
‘ el - . .(25)
. SE.
v \AY ° .
Qs 1, 3 qu 1ang v a@ dSo trong aibu kign &n a;nh
lAXQ. Ay s‘Bién aéi lwu. lugng va mge nude trong aidu. kian tn d;nh o
s Nho’ cﬁng thie (25) ,vide x&c djinh d@ dai doan &0ng &éc tru'ng duqc ﬁién-hm

rét thugn tign oL vi trong nd chi chita dyng cée ydu t& thiy lye m,,eua adog Sn@ink
ob thd do dgc mdt céch aé dang Nhw va;y, w, 8b dogm sang dze ‘bru'ng n cua 1 dop.nsbns
- dé\inglaa - , S .

Hing sb trd K, dugo xéc djnh bing céch phéi hgp vol mpt phuong phép ¥héo = ohing
hgn phvong phap md ~ men, ' ’ o

3. Phu’o’ng phap m8 men, ,
- Phuong phap némen 1& phuong phap quen thuﬁc trong thong k& ding &8 dénh gii

_15-—
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o4 tham sb clun hém phén b8, Ngioi ta cing cd tht sl dpns &% xAc djuh céc thong -
~ 8d trong che' mé nlnh bbby van, Vén ad 14 & ohd thira nhﬁn (mdt- ohch ghn dung) sy
- pha th cua. ham do duz?c. a8 bidt vo'1 mét hém gi&i tich nao do. : v

ua men’ trung tém bjc T oda mqt ham f(t) au'qc xac dinh theo 06::3 thite aau :
w - . . . vl
,‘_m(g-t) rf (L:) at

) ¥ g {“f(t) dt'

s . S . e

(e

trong a8 & 1& toa a9 trong tém ola mang hisu aiZn bam £(t), B§c i bist un@mn 1
gla b&e 1 cua him f(t) TS T S ‘ S

o j t f(b) a L L | :
Eéu f(t) 1a md{t ham rdi rgc bao gém n di&m thl cd th'é XAac dinh.\wnauan o
" tyung tfm b&e T vi momen gdc bic mdt cda ham f(t) theo céc cdng thitc san .
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: n D - R . ‘ R C
12.—-4 (*m®) f,.(tl) At ST S o
Pew —— e
' 2 () A% e e - . L
131 . . g ‘l ’ ' ' ‘ . . I

I o ]
— 21 ti f(ti) At

My = . |

. ‘ n . s
S mEy) Ay | |
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(27%) | ;

€6 thé ap dyng phwrong phap mOmen nay a% xic dioh cAc thong 88 cia ham tfp
trung trong céc md hinh thude v pnuong phap thiy vin h§, Whe adt vi dyasi vidu
& agy txinh bly vige xéc djnh cho wé hink kho chifa bac theng tuyén tlnh ( boge
14 wd ninh cha Xalinin - ¥ilukob) : ; '

lﬁ-en gee bic mdt ciha him tép tmng hn(t) (1) bay {16) 1a s ;
~ n-1 - B

L. .t (_E__) § T- dt = : ' |
g lmn) ) =@ eEe ).

( Chi Sv r&ng wit <0 thi bn (t) = 0), Gia tri cla mbmen gbc bfc 1 chinh 1a
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toa dd trung binh ¢ cua trong t&m him b (t), Vi thé, mémen trung tém bic 2 &5 1a:

‘ r t ' .
ae t_Ka % n~1- = ==- ' .
ykh - -E-----fz-,- —u e K at = E%n . (29)
: 2 . o KI[I(m K R L .

n N g ————— . . ’ ) ' (.70)

}\h va fA k., ‘&uge tinh theo ¢dng thitc sau cla NASH nhd dudng qua trinh
Jwu luvng thvc do tai it cét véo va ra :

jMQR f‘qv o

2 -
f‘he = _fiQR - ;LQV
ck t“ﬂq

Q! QR t+ mdmen gbc bfic mpt cua luu lugng vAo V& ra

1) -

e
L

2 . , - » ) ‘ . - "7—: Rl
\ o
f' QV ' QR 3 mémen trung t8m bfic 2 cua lwna luvng vao va ra,

Vige tinn toén b&ng ad ab xée d;nh méoen gbc vi mOwen trung t&m ola rdudng |
qia trinh lwu lwgng vio va ra dugc tién hanh d2 déng bing tay hodic trén méy tioh
dién t. Tuy nhién, vige tinh todn niy thiong meng lgi k&t gha kém chinh xéc,nhét
14°d%i véi moémen trung t&m bfic hai, do vigc lya chon.va phén oft dwdmg qia trinh
lum 1“?ns. ‘Chinh vi VEY, phwvng phép nay cung it dUVG ap dung trong thyo tién

4, Phuvng phép t81 wu,

P& xhfc phyc Anh hUOng clia nhén t8 chd quan trong ¥hi xac d;nb cdo thing
80 cla ham t@p trung trong cho md hinh 43 trinh bly & trén, cb thd s dyng phuong
phap t51 wu €t81 wu 86 ho¥e 't81 wu kinh nghigm), nhd. phuong phap néy, ngltoi ta cd
thd 1ya chon dugc nhitg g1d try chinh xéc khi da xéc &inh him myc t18u ( hay hdm
aich) F. Vipe 1ya chen hém myoc tiéu ¥ phy thufc chi yéu vio bai toan cy thd chn -
phai glal qiyét ciing nhv phuong phap t81 wu duge lva chgn,

_1‘7—
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D8 tinm gid tri 181 wu, him mpe tidu F phai dugoe J.\}‘“a chon sac ohp né b hign
dwqc mdi 3ién hp hign voi cho thong =8 riéng 9. Théng thitomg ngltol ta ohon td¥ng.
binh phrong clha sat b gilfa lwm 1uvng thye do tpl myt c§.‘b ra v lm lugrg f;inb,
todn 1&m bém mpc tieu. .

Nhw vy, gid T 661 wu 13 try o6 ab bibu thio (20) augo tbéa man, €6 nhidy
phuong phap t6i wu (phuwong phap gradian phtro'ng phép ni*a tuyén tin.h). 8 e 48y ehl
trinh bdy mft phwong phdp don gifin nhét cha phuong phéap t81 W sb, ad 12 phwong
phép_ tim song song vdi chc truc tga 45, D8 don giln sia aﬁz ta phéi tim gia tri tﬁi

w ola hg gim 2 thong sd p, va p, (h.{nh 3, . 1
~ ' . . |
. Trude hét xéc djnh pham vi tnay ads ‘ r:‘ ~—
¢b thé cha P, va Ppe DS 1a mgt phéng Z o o r‘;_.,,__,‘ -
auge gidi han boi 4 aidm : A o ‘f'o ) !"'f l \
SR o I R I R
& ] m o, m M SRR e : 1 R .
’ A RIRR Rl .B '(,P" » P20 R T f‘:‘ Y “T b o
. - - o - ~ . . 1
. S _ } Lot
¢ (2", Pz”h D <P1”?. e TN

Hinh 3~ So 66 ata trinh 81 un B

B4t dbu chon 9 cép gla tri ( pq, pe), ai nhién o8 gié tri ndy phdi ndn trons n&t
phﬁng 2 tu’ a6 xéo dimh dwge . B = F (2, p3). Sau & b:lén ‘abi . thong 58 ,
ching ban pf, mit lugng qu. Lal tinh 21 =P (p., + Ap.” pa) Néu Bl ?.3 : thi
tiép tuc tinh ‘ R [

&a trioh  ob - tiép tic cho dén Khi khéng . awga r > P, .o s vi )
tinh toin 88 ohgy dgc theo hudng 32‘ C® nhv vay tho aén kbi khﬁng tim duge nhi‘fna'
gla tr} 12m cho ham muc tieu P nho .b,uvn nﬁa cap (p,“ p2) ahinh 13 tr; 58 tﬁi wué
pha,i. tim. el v 5 o

b

Nhu’q’c diém 6o bin cha phlm'ng phap ndy 14 t8n ot sian ao do khﬂi m?ns t-:(nh
téan 1én vi qda trinh tinh ludn ludn phéi chgy dga theo cho trno toa 4§, K.hﬁill@ng
tinh toén s targ 16n rht-nhenh ndu he gdm nhidu théng s8. Tuy viy, didy ndy of
thd khfc phye duge bing wige vién hinh' trén may tinh dign bl Uu ditn ohinh- eﬁa
phuong phap na;y 1& vét don gidn, hom nifa, phgm 1 img dung cia ching rit réng 5731
b1 vl oé thl dung ching &b xéo ainh théng &8 cho tht od ohc w6 ninh thiy vEp - vh

cung ngey trong qia trinh tlm gi& try t81 u\x, o6 thé phan tieh GWG &nh hlﬁcmg' uﬁa
cac ‘thang SU G861 véi hlen hinh sﬁng 1a, - L

- S ey !
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V - M6t 86 két qua tinmh,

Trong phln nay chl gidi thigu mit vai kbt qba xéc djnh théng s8 cla 3 mé
ninh 1 phuong phap Mnakingum, né hinh kho chia bfc thang tuyén tioh nchoye. md
piah Kalinin - . Milukob va mé hinh vén @png khudch tin, bing phuong phép t&i\ wu
oho 5 con 1 trén mgt dogn séng En - bo dal 32km, 4t pbdng gidi han ocba céo
théng &8, olc gid tr} ban abu va gia tr;. t81 wu tin dwge trinh bédy & blng awoi
a8y, Ché § ridng, thoi gian tinh trén mby s8 dugc rit ngén néu nhw cao gid tri
ban ahu ghn voi glé tr} toi wu pnéi tim, D:l.éu a0 phu thuqc véo kinh nshlem ct'za
MWi tinh toan. ' _

Cac gia tr; ban @&n l\ra chon va gia tri t81 wu_cho . phuong phap"uuskingum. _

. mex | . T R o
B R IR e e LW 1P | A (e |
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1267 L 5o Y o4 los } e b= 1oz laso | o001 !
7% 1 % t 4 - L0535 1 O I 25 1 0,2 112,4 | 0,15 1
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Qéc il trj, ban ddu lya ohon vA gia tr:l. t81 g cho ‘mb hfnh kbo chia ,bée
‘thans tuyen tlnh .
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l . At { Km?{x ; Emil} ; o inm’}l? } K° i o° E £° § n §
i e ; :-- ! S— ! —-i- S IR B S
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Céo gia tri ban .t} lya chon v& gli t;ﬁ*&z 4 oho  1id hinh

vén &Ons khnéch s, ' | L . .
e S - o T 9 : L IR |
N e e . ia LI I
] . et . ) e o l ..17 ¥ ! H ) '
| 562 | 10 1 % I 10 1 4 1 3 190 1 38 110,61
Tasgs ' g0 1 o3 Va0 b4 1oaiidiae wn Lang
l2er 1 w0} 5 1 o | 21 3 {-5’15:";' | 20 Faso 1
bgme Logo b m ) 90  bra b 3 boes faw oo )
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ﬂ!hﬁns que gua trs,nh t6:|. uu ( tén la qda trinn tiuh toan m céo thﬁns qﬁ '
ga.a tr} olia 06 luon Iudn Auye they. abi'ugt Juyng AP nbét djnb ndo 86 ) ob .
tht tby ring ey thay 484 cha vhong s8 g, n vi G gAY ¥8 & thay ‘aBi. knhbug déng
. ..kk d‘Bi voi dgng 10 o Vi ey thay ad4 oba W vi W, Bé4 oéch kh&c, 49 ohinh
xéc oha vigs tinh toén lwu lugng tgli oda Pa phy tnuqo oh& yéu vao mﬁt 1Wn8
;ﬁo ajnh odc thong 88 Ky, K (hoge Eg) va W. : ) o

B ;
T k&t qla tinh todn va dy bio thir cho mft vai con 1u chuns to r&nﬁ fiep .

xbo ajnh tbbng s cho cbc md hinh thly vin bing phyong phip tbi Wy cno k&t
qda chinn xéc bon 8o vd1 vife xdc djnh theo cde ‘cong tibo_dige Ave ra trong qda
trinh afn xubt oba mé hinh, Puy nhién, oé thB sl dyng nhifng t¥} 86 hdy nhw 13
7} sd ben adu cho gla trinh t61 wmu , Bing odch a6 88 lam 51&\ udt ohch déng LR
35 1dn tinh thu Do 48 rit ngin dwge thoi gien tinn toﬁn tnen miv tinh; nien tb ‘
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