TAP CHf KHOA HOQC TINH TOAN VA BIEU KHIEN TAP I, (1985), sO 2, (22-28>

VE MOT QUI TRINH NGUOI— MAY, PHAN TACH CAU TRUC
THONG TIN— TO CHUC TRONG QUAN LY VA KE HOACH HOA

NGUYEN CONG HOA

Trong chc tai liéu [1—5] da trinh bay nhing vén d& co ban cda qué trinh x4y dung
cdc thudt 1can va qui trinh phén tich cae d¥ic trung cdu tric théng tin cta hé thdng nhiém
vy — muc tiéu trong quin 1y va k& hoach hoéa kinh 1& qudc dan. DPiec didm cia céc thuit
toan va qui trinh ndyv dua trénsu k&t hgp gitra cac phwong phap hinh thte héa véi phwong.
phép phan tich chuyén gia (trong tung bude x& 1§) d€ lya chon chc phuong &n thich hop
cho bai tean thiét k€& chu triuc t8 chie va ddm bdo thong tin ctia hé 1thdéng quén 1y, hoat
d¢ng trong diéu kién thudong xuyén c6 sy bi€n dong v& clu tric muc tiéu — nhi¢m vu. Cac
thudl to4n va qui trinh duge xay dyng thanh nhorng 16p cAnh (CHCBAPUH) clia hé thong d6i
thoai Nguoi—- MTDT trong quén 1y. Ciae phuong 4n dugc nguoi sir dung lya chon khong
nhit thiél phéila phuong 4an (&i uv, nhung phin 16n 12 phirng phuong 4n heop 1y nhat
1weng trang hudng hién co.

Treng bai nay, tac gia trinh bay moét qui trinh phidn tach cfu triac khéi muye tidu—
shi¢m vy theo co (3u 18 chtte cade phan hé chie nidng trong hé théng quin ly. Qui trinh
thu¢e 16p cée qui trinh Nguoi~ M4y ¢6 the st dung trong hé d3&i thoai quin ly va ké

boach hoéa.

Ciu truc thong tin — 18 chttc elia hé thdng quin 1y duge mo 1A dudi dang cac dd-
thi thong tin (I — dd thi), ¢On qui trinh phdn tach dua trén phép bién ddi cac ma tran lién
&t théng tin bidu dién caec 1 — dd thi do [5).

1. Cac khai niém va dinh nghia

Cho mot hé théng théng tin trong quan 1y gom N muc tiéu va nhiém vy, cac mbi.
iién h¢ thong tin gita chc phin (& cla he¢ théng c6 thE mo th du6i dang mot dd thj hire
Ban co6 huong [1]: G =(X. L)
¥o¢i X 12 tdp hop N+1 cae phin tu,

L 1A t4p céc cung twong Ung voi che mdi lién hé

Xét cac tinh chft clia G:

13, €X, Ragy = Vv Rixi) += ¢ )
xi+xo
i €X
dXuCX. Xu+6. Vxj€EXu R g = ¢ (3)
Vi €X, xx-é— R(xy) 4)

1] day Rfxj) 1a tap he¢p chc phin tir ¢6 dwong di va cung huéng vao x;. Rixiy) duoge
20i 14 tAp céc phin t&r truc thufe xj.

Dinh nghia 1: Cac 43 thj hitu han ¢6 huéng (1) théa man cac tinh chit (2), (3), (4)
duee goi 1A lap cac dd thj thong tin (I — dd thi)

Trong tinh chit (2), phin t& x, duoc goi 1a gbe cira 1 — dd thi (luomg Gng voi mye-
132u 16ng th® chz hé théng).
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Tap hop Xu C X trong. tinh chidt (3) duge goi la tdp cic ngudn co s& cia 1-dd thi

Tinh e¢hdt (4) chi ra trong I — d8 thi khong tdn tai khuyén va chu irinh.

Cac dinh nghia tiép theo. xiac dinh cAc tinh chidt dic trung cida l6p cac 1 - dd thi.

Pinh nghia 2:1 — &b thi c6 dang ciy goi la 1 — db thi don giin.

Pinh nghia 3: S8 cac cung 1ap thanh mdt dudng di trong I—3d0 thi dugc goi 1a sb
nhip ctia duong thdng tin trong 1 — d6 thi dé.

Pinh nghia 4: Trong 1 — d6 thi mbi cung duvoe gin tuong Ung véi mot s6 thye
khoOng Am vA goi 12 d0 dai lién hé cla cung thong tin d6. Do dai lién hé cha mét dudng
th 6ng tin bing tdng cac dd dai iién hé cla cac cung thanh phin.

Pinh nghia 5: Pudng thong tin chinh (goi tit 14 dwdng chinh) trong I — dd thj la
& wong di nbi phin tr thuge tap cic ngudn co s& Xy C X voi gbe x, cha 1—dd thi dé6.

Pinh nghia 6 : Bic thong tin ca mAi dinh thud¢c I—dd thi bing d¢ dai lién he lon
nhit elia dudng thong tin ndi dinh a6 véi gbe x, clia [—dd thi.

Goi &(xj) 14 bac théng tin ela x; € X.
‘ by = i
Khi d6 - alx) = max | I (xp ] )
i
n;') (x;) € T, (x)

véi O(x) 1a tdp hgp cac dwong thdong tin xuit phat to xi di dén gde x,.
ﬂl(xa) 12 dudng thong tin j trong tap M(xd),

11(11) 12 49 dai lién hé clla duong “'L(xi).

Dinh nghia 7: H¢ s6 thdng tin vao clia mdi dinh xi € X thuoe I — d6 thi duge tinh
bing i s6 gifra tOng d0 dai lién hé cGa 14t cd cic cung di vao dinh d6 véi tdng cac dd
dai lién b¢ cia toan bo chc cung ¢6 trang 1 — db thi.

He s6 thong tin ra cfia mdi dinh xi € X biing ti s6 giita 1dng 49 dai lién hé clia che
eung xuft phat tir dinh d6 véi tdnyg cac d9 dai lién h¢ eha toan bo che cung ¢6 trong 1 —
£ thj.

Dinh nghia 8: Hé s§ cfu triuc ciia I—dd thi dwoc danh gia biing c6ug thic:

o= = = L ©)
ne xi&Xu ﬂf)(x;)éno(xi)

woi JOc 1a hé sé cdu tric clia 1—ad thi,
mc = | Xum| 12 86 cac dinb thugc tap Xu.
ng = |X| — 1 14 88 cac dinh cla I—dd thi trix dinh xo,
N, (xi) 1A tAp chc duong chinh xuit phat tr 1 € Xu.

ﬂf)(xi) 1A duwdng chinh tha j trong tap Ho(xi),

B(xi) 12 46 dai duong chinh I ()
(o] (4]

Dinh nghia 9: S8 cdp cha mdi dinh x; € X (i = 1, ..., N) dwge tinh bing s6 nhip lon
ahdt ella dwong thdng tin ndi dinh do véi géc x, cha I~dd thi.

Goi T(x7) 12 sd cdp clia dinh xi € X. Khi d6 theo dinh nghla 9, ta c6:
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Tixp) = max SO
! i {ni’(xi ! {7%

ni(xi)éﬂo(xi)

- i n‘:)(xi) 12 s6 nhip cda duong thong tin tha j, “'L(Ki) thuoc tap cde duong thong tin xusn

.phat tir xi di dé&n x,.
Cac I — db thi dugc bidu thi dudi dang ma tran theo dinh nghia sau day.

Dinh nghia 10: Ma trin lién hé thong tin (goi tdt la ma tran lién h®) T = [{ 55l cia
*I—d6 thi 124 mot ma trin vudng c6 s dong va s3 cot bing s8 24c dinh (N+1) clia 1—dd thi.
‘Mai phan tir tijj cda T nhén gia tri bing d¢ dai lién hé cda cuag ndi hai dinh twong Gog
xi, xj € X.

Mo ta h¢ thong muc tiéu—nhiém vy trong quin 1y bing cac [—-dé thi. cho phép xdy
~dyng cac qui trinh, thuat toan phan tich va xic dinh cac dic trung cdu triuc (diah nghia
©1—9) thong tin — t6 chirc trong quan 1y théong qua cic phép bi&n d3i ma tran lién hé cha eae

1 — a6 thi d6 [3,5].

2. Qui irinh ngudi—May, phan tach cau triic he thang muc tidu—nhigm vu
theo co cau td chire

Cho 1—dé6 thi gdm N dinh twong (ng véi s6 muc ti¢u—nhiém vu.
G = (X, L).

Ung voi X = {in, X2, eee xnf, c¢d véc 1o chi phi riéng thuc hién tirng nhiém v
fpl. P2, ..., PN

DQ dai lién hé @ng v6i mbi cung (xi, xj) € L, Yi. j=1, .., N dic truag cho chi phi b3
sung thye hién nhiem vu xj to xi. Khi d6 ma trin litgn he T = [lt,j|| md tA ma tran chi phi
b3 sung thue hign tip hop cac nhiégm vu X € G

Ma tran T va vec to 2 duvoc xic dinh bing phuong phap chuyén gia & giai doan khio sat
hé thong thdng tin.

Co cdu td chire cfia h¢ thdng quin [§¥ gdm M phin hg chirc ning.

Can phan hoach tap X thanh M tap con, cdc muc tiéu — nhién; vy tuoag dag vei M
phan hé t& chirc, sao cho téng chi phi bd sung d& phdi hop xir 1y N nhi¢m vy la t8i thidu,
véi ecdc rang bude v tdng chi phi thyc hién tap hgp con cac nhidm vu trong mdi phan hé

P, Vi=1,., M nim trong khoidng gi4 tri xac dinh

i i
PSSP Py, Vi=loM

Thirc chidt cia viAn d& dat ra thudce 16p ere bai toin phin hoach mot tip hop cha
truée thanh M tap con, nhung & diy ¢6 mot didm khac Diét lién quan toi viée danh gig
trong s6 biing ¥ kién chuyén gia. va vi th& do chinb x4c ctia 1oi gidi khong hoan toan dim
bao sy chit ché toan hoc. Cho nén xiy dung phuwong phaip md td va tHim loi giai chinh
xac v&é toan hoc cho vdn dé didt ra 14 mot dide khé khan. Vi vav tie gid di xay dung mdt
qui frinh dang Ngudi — May duge s dung trong h¢ ddi thoai d& gidi bai toin nay trong
thue tién phan tach cdu tric thong tin theo cac phin h¢ t6 chwve, tréa 16p ma tran lién hé
T ctia cac I — dd thi. Dic diém cha qui trinh 14, sau mdi budc phan tich trén MTDT céu
tric ma trin T, cae phwoag &n dugc chuvén gia lya chon theo phuong phip truc cam.
Su 1ién két gifra cac chuyvén gia nhu nhing ngu'()l st dung voi MTDI duge ti€n haah
theo nguvén 1y d&i thoai [5].

Ma tran chi phi b6 sung T = Il tjj [l dwge phan tach trén MTDT theo trinh“ty d& rhan
duge hai khéi ma tran con, sao cho higu gitta tong céc phin tr cda T va tdng cac phin
t& clia 2 ma tran con nhin duwoc 1 nhd nhit. Tiép d6 bai toan nay duge giii ldp d6i véi
c4c ma tran con nbin duge cho dén khi duge cac chuyén gia chdp nhan ¢6 M khéi ma tr@n
.con thda min cic rang bude v& chi phi thee hién, (Fhong thuong do ¥ nghia thue té€ cha
qui luat thiét ké hé thong Myc tidu — Nhiém v trong quin 1y, cho nén chiic éhin tdn tai
mot phuong an hgp 1¥ nhdt ma chuyén gia ¢6 thd chip nhan).
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Sau A4y 1A cde bube chi1iél c¢ia qui trinh phén tich c8u tréc ma tr&n T thanh M
ihéi ma trdn con, Ta @at ky hiéu qui trinh 18 A va cée buGe caa qui trinh A 14 aj,.
4=1, 2.,

"ap) Xay dung ma tran T 19 T =l 15l

Y

T =1ty i (8)
voi = = @)
2Ly
]

a2) Trong T lia chon 2 dinh cba } — 43 thi turong @rog théa min;

[ Py L

Xij»  Xj; € X1y, i = min t; Vi, j=1,.,, N (e

a3) Theo (10) ta Jap duge day diu tién xi, v X2, Xy vi{ > 2. Khi do trong s6
N — 1 cae phiin t& coOn lai s& chon tiép phéan tir Xjp4p &dn voi tdt cid eac phin v thude
€3y dhu tién 40, nghia la:
) ’ !

—~

S T it+1 = min 20 Upipe W€ LN A i iy (n
=1 ® k=1

a4) Tiép tye thyc hlén buéce ag cho dén khi nhiu dlrvc day lhﬁ tr Xy Xjg, -een Ty,
R [ t -t
Ung véi diy thir ty nay lep ma lrdn T tir T (boi phép hoén vi hang va c¢Ot cua T va
¢ho ma trin lr('y thanh d(‘h Mmg)

T* = “'ik i lltk=1, .. N, h = 1,,,N) (12 -

Khi 46 T® duoc goi 1a ma tran co & cia phép pham tdch N muc tiéu ~ shiém vu ban dau.

_as) Gia sir tap hop the tu eic nhiém vy bube diu duge phan lich thinh hai nhoém
€1(iy,.... im) va Gz(1m+1’. o m) Kbi 46 T®se durge phﬁn tach lhanh 4 khé6i ma trin con:

¥ ; s ". . !r\ . ER

Tu' Tlll' Tlll’ Tnu- sy

Nhu vAy cin xdc djnh dwge phin tir bién im thufc nhédm Gi sao cho hidu gitra tdng

c4e phdn tir cda T] lvé T“" la bé nhit, hay ndi cach khac l1a d¥ (3ng cla cac gia tri cia

cic phin tir Tlll va ’]“IIA bé nhit. Tir tinh chat ct'm ma trﬁn T* v.ﬁ do tinh 461 xirng
trong ma irdn T®, cho nén tile gma tdng glﬁ trp chc phdn tir & lren duong chéo chinh
troug mbi ¢t voi 1dng cac gia tri cla cac phdn t dudi duong chéo chinh trong cot d6 s&-
timg din [én e ti; §; 4&n tiy iy . Vi vay bit ddu tr mot col ik nao d6 néu cb.

bl

Bix>> 0, thi chie chin By, > F;, )
k—1

voi Eik =2 u i ap-

h 'k, :

h=1 '

x _
%s'k = 2 iy - (18) -

h=k+1 *

T Vay tromg ma tran T* Vi = 1,..., N sée¢ dinh ﬁ' vi % theo cdng thiwe (15), (16).
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- ag) Xdc dinh day cac nhiém vy diu tién xj;, K,z, Xim~th'63' man. didu kién
B, > T Vi= 1o m. Loan

ay) m nhi¢m vy thoa min (17) s¢ lap thanh nhéom Gr"voi h¢ s6 chi phi bd sung

sAuge tinh theo cong thire:

m-—1 m
S° Z‘ . 18)

L}
(p(GI): lj!h

J — —
N=m=1,_" n=j+1

ag) Trao ddi véi chuyén gia vé cdu tric Gi. Céac chuyén gia s& cho y kiga 'I‘lnh gid
~v@® didy kién thda min rang bué.., v& chj phi thye hién c4ac nhiém vu thudc G1, ¢

m ’ .
] )
=2 0 o 9
i=1
a9) Néu didu kién : .
I 1 C >
p_<e' <o, ' 29

«dwge théda man thi tiép tuc bude ar).

a10) Néu khong théa mian (20) thi dra vao nhém G? thém mot phian td im+r néu
o < PI va b6t di mét phin t& im & Gi1, néu P <pI lip lai cac buéc a7, as, as. Néu
+nhwr sau cdc bude nay @idu kién (20) vin chwa dquv thda man thi d6i hdi phii xét dén
phuong 4an m& rong khoang (p_ , P ) bing cich tim khd ming ting lén nidng lue x& Iy
¢théng tin cda phan hé chie n?mg trong tng (do chuyén gia danh gia).

. o

ayp) D8i voi s6 con lai N —m nhiém vy khéng thudc nhém G I (Trong thyc t&€ N>m),
' * . ! o H
ta 1dp thanh ma tran T [ trong ty nhu T*, vA qui trinh phan tach TY[ duge thue hi¢a
trong ty nhir d6i véi ma tran T*® ban diu, bing cach 1ap céc buédc as, as, a7» ag, as, e
«cia qui trinh A. Két qua ta nhan dwrge nhém GI’I .

(,qc bude clia qui trinh A s& duge thuc hién L’ip cho d&n khi nhan duge nhbm

:ihu G“ . 56 phan m con lai kllOng thude cac nhém G GVI sé& lap thanh nhom GM -

a12) DB6i véi mdi nhém duge chip nhan d&u phai tinh dén h¢ s6 chi phl bd sung thee
cong thie hrong tr (18) Cho nhom G“ . !a tinh

¢ (G“) = P Z Z tij iy o
; Pi=p+1 h=j+1 -
v6i P 12 s6 nhiém vu ngoai nhém G

a1g) Xac dinh hé s chi phi bd sung toan bd,d® thuc hién hé théng N nhitm vy,
“theo cbdng thire
M
= > * (223
PG = 2, 9(GY)
=1

.

a1q) Thue hién sy so sanh theo didu kién; TSy S

~
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" ais) Néu tap hgp M kh8i nhi¢m vu nhian duogc c¢6 hé s chi phi b3  sung toam b3
4hda man didu kién (23), thi phwong 4n nhan duqc goi 1a phuong 4n hop 1y hoéa ciu trac
thong tin.

Trong trudng hgp nguoc lai, néu
PG > > 2 i . o es

thi doi hoi phai xem xét nghién ctu lai co ciu t3 chirc cic phin hé chic ning cha hé
théng quéan ly.

Sau day la mét s§ nhan xét v& qui trinh A:

1— Phlrorng 4n phén tach cac ma tran lién h¢ cda cidc I-45 thi ma ta ciu tric thang
4in trong quén 1y thudng 1a cic phwong an hop 1y hdéa cdu trac thong tin véi co cdu &
-chire. (ﬁc phuong 4n nay khdong nhdt thiét phai 1a cac phlrorno an 18i wa (theo nghm toan
‘hoc). B&i vi trong thuc té nhitng hé th6ng tuy ¢6 co cdu t8 chitc nhir nhau, nhwng hidu
«qui hoat dong lai phu thude vao nhiéu yéu t(’S trong @6 cha v&u la con ngudi véi ning
tyc va trinh d9 khac nhau, mic d9 trang bi pheong tién x& ly thdong tin khic nhau, de

@6 chi phi d& x& 1y thuc hién cdc nhig¢m vy quan 1y ciing s& khac nhau. Vi vay cac phwong
An t6i wu, theo nghia ddt bai toan hinh thiec hée hodan chinh chwa chic da thich hep
v&i véu chu thye té ctia hé théng quan ¥ cin nghién ciru, hoan thién.

O' diy vai tro va y kidn. danh gia ctia cac chuvén gia trong linh vue quan 1y c6 ¥

‘nghia quan trong.

2 — Qui trinh A d& duoc xav dung thanh qui trinh 4d8i thoai, va da duer
thir nghi¢m tai phong nghién ctru 1y thuyét va thiét k& cac h¢ thdng lén thude trung tim
inh toin Vién han 1Am khoa hoc Lién X0 nim 1933—1981.

Qui trinh A d& chtng t6 duwogc tinh hiéu qud trong viéc tng dung phin tach
khoi cac muc t.éu — nhiém vu ke hoach héa va quin 1¥ sin xufit qui mb lién hiép xi nghidp
va xi nghiép nganh cdng nghiép.

3 — Qui trinh a c¢6 th® s& dung dé& nghién ctu hé thdng théng tin —t3 chite ehe
-gqui mdé chc hé thdng quin 1y nganh va kinh té quéc dan.

Cuéi cing tic gid bay té su cdm on pho ti€n si Toin — Ly K.A. Xarevski va cdc-
«ddng nghigp & bo mon Mo hinh héa va cac phirong phap k& hoach hoa kinh t& qudc dang
thugc trung tam tinh todn vién han lim khoa hoc Lién X6, dd g6p vhing ¥ kién xac dank

‘b6 sung cho viée hoan thién va tht nghiém qui trinh A, trong hé¢ théng céc qm trink
A06i thoai.

Nhan ngay 20-8-1984
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