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PHU THUOC HAM TRONG c0O sG DU LIEU
QUAN HE MO RONG

DINH THI NGQC THANH
Bé Nétvu

G161 THIRU

Co & dit ligu (OSDL) quan h§ véi théng tin khong dily du dang dwge nghién ctu theo hai
hwéng chinh: st dyng gid trj "khéng” véi ngiv nhia nglim djnh [NCH, VAS] vd mé rgng mién trj
b&ng bién ngdn ngir véi nglk nghia ddnh gid bling cdc thp m& [ZAD, LTV

Huwéng st dung bién ngdn ngi vd tip m& cho phép mé réng khé téng quit mign tri dé bao
ham dwoc cde thp con, cde doan hay cdc mé td trong cdc ngdn ngi ty nhién [DNT]. Bai bdo ndy
dwa ra kh&i niém phy thuéc hdm che mire trén cde gid trj mé réng vd hé tién dé suy dfin diy dd
cho che phy thude mé roéng. Chirng minh dwge cu tric cda cde phy thude mé rgng 1A twong ty
cfu trdc phy thude him théng thwdmg. Béi thé hoan todn sk dyung dwge cde két qud nghién ctu
vé cfu tric cda phi t&i thidu cda cde phy thude ham trong CSDL théng thwdng [TTS) trong ngit
cdnh mé rdng & diy. D& don gidn trinh bdy, gid thidt cdc khdi nigm ciing nhw cde phép todn trén
t4p m& hay trong CSDL mé& réng 1 quen biét. Chi tiét ¢6 thé xem trong [ZAD, LTV].

1. KHAI NIfM cO s¢

Xét CSDL quan hé ¢6 midn trj mé réng bling bidn ngon ngiv va tdp mé, r 14 quan hé mé
rdng xéc dinh trén tip thude tinh R. Vé&i mdi thue tinh A trong R, z.4 ki higu gid tri cda bd =
trong quan h§ r tai thue tinh A, Khi 46 z.4 1 mé td cda bidn ngén ngir twong dng véi thude
tinh A v M(z.A) kf hiéu t&p m¥ ngi¥ nghia xdc dinh trén mién trj co s& U(A) (mién tri théng
thwdmg) cda mé td 2. A théng qua hdm thuge:

mg.a t U(A) = [0,1]. M(z.A) = {(u,mz.4(u)) : ue U(A)}
Gid thidt U(A) hitu han, Gid d& S(2.4) cda tip my M (2. A) I tip S(z.A) = {u:u €

U(A), mg.a(u) > 0}. D8I véi cde gid trj u thuge midn trj théng thudmg U(A4), thl M(u) = {(u, 1)}
chi g8m mét phln ti (khéng mAt téng qudt cé thd dBng nhit M (u) véi u),

Chiing ta cé thd dinh nghia cdc rang bude dir ligu theo twong quan ngir nghia cda cde gid
trj cdc bd trong quan h§ mé rdng r nhur sau,

Dinh nghia 1. Cho X, Y 1A hai tdp thudc tinh trong R. Goi f : X — ¥ Id phy thude yéu
lién két tir X sang Y, kf hidu X-c— Y, xdc djnh trong r néu:

Vzy,39 € rVAE X, 8(2,.A4) N 5 (z0.4) # 0 =
VBeY,S(zy.B)N S(z9.B) # 0
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Dinh nghia 2. Cho X, Y 1A hai tdp thudc tfnh trong R. Gei fu : X = Y 1 phy thude yéu -
tt X sang Y, kf higu X -w— Y, xdc djnh trong r néu:

1. X =¢— Y xdc dinh trong r vd

2. Vay,3q € r,\VA € X,5(2,.4) = §(23.4) = VB € Y, 8(z,.B) = §(z3.8).

Dinh nghia 8. Cho X, Y 1A hai tip thude tinh trong R. Gei f, : X — Y 1A phy thufc mgnh
tir X sang Y, kf hidu X -8 — Y, xdc dinh trong » néu

1. X -w= Y xdc dinh trong r vd

2. Vz,, 3 €nr,VAE X, M(.'Cl.A) = M(:BQA) > VBeY, M(.’L‘;.B) = M(xg.ﬂ).

Nhirng quan hé r néi téi trong céc dinh nghia 1, 2, 3 dwge goi 1A thda cde phy thude twong
tmg. Goi F' 1 thp chc phy thuge lian kit (phu thuge yéu hay phy thude manh twong dng) trén
R. Néi F 18gic suy ra phy thufe X —c—= Y (X ~w— Y hay X -s— Y) néu véi moi quan hé§ r
xéc dinh trén tip thudc tinh R théa F thl r ciing théa X —¢c—= Y (X -w— Y, X -s— Y), kf hifu
FMEX-c—Y (FME X -w—Y hay FM |z X - Y),

Céc phy thude djnh nghia & trén 14 mé réng tw nhién cda khdi nigm phy thudc haim trong
co 8& dir ligu quan hé théng thudmg [ULL). Thét viy, khi r 13 quan h§ véi chl cde gid trj thude
mién trj co s& thl diéu kién lign két khéc r8ng xdc djnh trén r 88 tré thanh diéu kign bhng nhau;
nghia 1& véi moi tip con cde thude tinh 7 trong R, cé:

VA€ Z,5(z,.A) N S(20.4) # 0 <= 21.4 = 23.4

véi @y vA zg 1A cde bd cla r ¢6 gid trf tal cde thude tinh 14 thude midn co adr.
Dé minh hoa quan h§ mé rdng v cdc rang bude dir lifu mé rong chling ta hiy xét vi dy sau.

Vi dy. Cho CSDL quan hé mé réng véi lege 48 quan hé saw: CB (TEN, TUOI, LUONG,
T-D, N-DT, N-N, NGANH, C-Q, 8-DT). Trong 46 CB IA quan h§ hru cde théng tin vé chc bs,
gdbm: tén, tudi, lwong, trinh 48, noi ddo tao, ngoai ngir, nghnh ngh dio tao, co quan cdng tée va

* 88 didn thoai lién h§. Thé hign mé réngcda lwge dB 46 cho trong bing sau:

CB

TEN | TUOI | LUONG|T-D N=-'DT N=-N NGANH [C-Q | 8-DT
A > 85 khé cao | DH LX Nga+Anh | Tin-hoe | Pl | 740,538
B | khodng | 200 | PH | LX | Nga+Phép | Vé-tuydn | P1 | 740,538

25 : + Toén
C mﬁzﬂﬁj 320 DH | Péc | Péc+Anh Todn P4 875
D gid cao DH | Hung |Hung+-Phdp | Dign-td | P4 876
E rfit tré <320 | BDH | Dic Dire T%i‘l-lz;.c P1 | 740,538
odn

P tré <320 | PH | LX Nga | Vatly | P4 | @75

D&i véi thude tinh TUOL
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Cédc mé td: > 35, khodng 25, twong-d8i trd, gid, rt tré, tré 1A cdc md t4 dwgce dinh nghia

t8t; trong dé twong-A8i, rit, khodng 1A céc gia tit cé téc dung nh&n manh hay gidm nhe ¥ nghia
cla cdc m8 t4 mA né tdc ddng. Cdn cdc mé td tré, gid ¢6 thé xbe d;nh ngit nghia don gidn bing

cde tip md ky higu nhw sau (theo [ZAD)):
M(trd) = 1/18 + ... + 1/25 + 0.9/2 + — + 0.9/80 + 0.8/31
M(gid) = 0.8/45 + 0.9/46 + ... + 0.9 /60 + 1/51 + ... + 1/60,
D8i véi thude tinh LUONG:
M(cao) = 0.7/390 + 0.8/420 + 0.9/450 + ... + 0.9/590 + 1/600 + ... + 1/700,

Cédc gid tri cla cde thude tinh khdc cé thp m& ngit nghia dwge cho mét cach tu'b'nxg minh
trong quan h@,

Trong quan h§ CB dé cho ¢é hai riing buge sau:

1. Cén bd dwge ddo tao & nwéde ndo phdi bidt {t nhdt mét ngoai ngik 1a tidng nwée dé; nghia
12 ¢6 phy thudic lién két N-DT -c— NN.

2. M8i co quan ¢é mét 88 difn thogi lidn hé (gid thiét & ddy 1A cdn bd khéng cé dign thoai
tai nha). Khi dé cé phy thuée yéu CQ -w— S-DT,

V1 gid trj cdc thude tinh CQ vi S-DT xuflt hign trong vi du ¢é d6 thude ngiim djnh 14 1 nén
quan hé CB ciing théa phy thude manh CQ -s— S-DT.

o ~ Y
2. CAU TRUC cUA CAC PHU THUHC M3 RONG
vA pHU 761 THIEU

D8i véi cde phy thude mé réng, ching ta dwa ra cdc quy tdc suy ddn nhw sau:

ql. YCX=22X-f-Y

Q. X-f2Y=>XZ-f-YZ

Q3. X =f=Y,Y -f= Z = X ~f— Z, véi f ky hidu twong dng cho ¢, w, s.
g4 X =Y = X ~u—=Y

Q5. X - w—- Y XY,

Ky higu F 1d t4p cdc phy thugec mgnh, W IA thp cde phy thuge yéu vd C 14 3p chc phy
thude lién két trén tdp thude tinh R. Khi dé (FUW UC)* k¢ hidu tip t&t cd cde phu thude thu
dwge tiy ', W, C nhd 4p dung cde quy tdc q1 - gb.

Dinh 1y 1. Céc quy tdc ql - q5 tpo thanh hé tién dé suy din diy di cho tip hén hop cde
phy thuge FUW UC. Nghia A X =f— Y (véi f k¢ hidu twong d¥ng cho ¢, w, ) théa mei quan
h§ r, ma r d& thdaF UW U C néu v chi néw: X -f— Y e (FUWuQ)*,

Chttng minh: D& dang kiém chiéng chidu néu theo dijnh nghia 1, 2, 3.

Chidu chi néu: Dya trén chirng minh phdn chirng, Gid st X ~f— Y khéng thude (FUWU
C)*, phdi chirng td khi d6 tdn tai quan hé r thda F UW U C nhwng khéngthda X «f— Y

Thye viy, véi X —c— Y ¢ (FUW UC)™T, gol Xt 1A thp tdt cd cd: thude thh A mA X
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~c— A€ (FUW UC)*, Khi d6 Y khéng ndin trong X, Quan h§ r dwec xdy dyng gdm hai b}
nhw sau:

Xt R\ X+
zl liiil R
«?2 s A | - 0...0

r théa moi phy thuge trong F'UW U C (theo nghia twong ¢ng) nhung khéng thda X —~c— Y.

Truwdmg hop néu X ~w— Y ¢ (FUW UC)?T, thi hidn nhign X -w— Y ¢ (FUW)*. Gel
X" khi a6 1a thp tft ch cde thude tinh A md X —c— A € (FUW)*. Chiing ta ¢é Y khéng nfm
trong X*. Quan hé r dwee xiy dyng cho trwdrmg hop ndy nhw sau:

Xt R\ X+
! L1 o1} ... {01} |
a2 Lol {12} ... {1,2}

Quan hé * viva xAy dyng thda cdc.phy thube trong F'UW U C theo cdc nghia twong tdng.
Tuy nhién r khéng thda. X -w-— Y,

Déi véi X —a— Y cling 14p luln twong ty véi thp X bao gdm cdc thude tinh A ma X
-c— A€ I't, :

Doviy: X =f=Y e (FUWUC)T & (FUWUC) |z X -f— Y, véi f ky hidu cho cde phy
thude twong dmg ¢, w, s. :

Dinh ngthia 4, Cho F U WUC vh FPUW!'UC! b che tip hén hop cde phy thude manh,
phy thuge yéu, phy thude lidn két trén t§p thuje tinh R, N6i FUW U C phd F' UW' U C' néu
(FUWUC)r = (FFuw' uc')*, Khidénéi FUWUC vd ' uW'uUC’ 1 twong dwong vA ky
higju FUW LUC=FuW uc,

Hé quhi 1. Cho FU.W UC vh F'UW!' U C' I che thp hén hop cdc phu thude manh, phy
thude y&u, phy thude lién két. Khi dé ;

FuwWudlsFuW' uC' =F=sFvw(FuW)=(FFuw'),

Tir djnh 1y 1 vA h§ qud 1, hodn todn cé thd mé rdng cde két qud nghién ctu trong [T'TS| vé
cfu trdc cde ph t8i thidu déi véi phu thuge hdm trong mé hinh CSDL quan hé cho cde phy thube
dinh nghia & diy. Céc khdi nigm vi céc kit qud chinh c6 thé phét bidu nhw sau cho tfp hén hep
cde phy thuge lidn kdt, phy thude yéu va phy thuge manh, Dé don gidn, ky higu FWC,... cho phi
hén hgp cde phy thude vd FWC, .., cho bao déng cda che phu thude suy din twong dng nhe
dp dyng cdc quy tde q1 = g5 vA viét X ~f— Y cho céc phy thudc thude bao déng dé khi khéng
clin chi rd d6 1 phy thude theo nghia ndo (s, w hay c). Chi tié cdc chitng minh ¢é thé xem trong
[TT8]. .

Djnh nghia 5. 'Tip céc phy thude h8n hgp FWC goi 12 khéng dw thira néu khéng tBn tai
thp FWC' cdc phy thude thye sy chiva trong FWC md FWC = FWC', :
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T4p che phy thude hdn hgp FWC dwge goi 1d t8i thidu néu khéng tn tai phi c6 68 phy
thude {t hon.

Djnh nghia 6. Thudc tinh A dwgc goi 1A dw thira tréi (phdi) ndu logi né khéi vé tréi X (vé
phdi ¥) cia phy thudec X ~f— Y thudc FWC ma khéng dnh hwéng téi két qud phi.

FWC dwge goi 1o L-rit gon (R-rt gon) néu khdng cé thudc tinh du thira tréi (phdi).

Ky higu Ly o vh Rbwe 1A t8p che thude tinh vé trdi va v phdi cda cde phy thuge twong
#ng theo f 1a s, w hay ¢,

Dinh Iy 2. Néu FWC vh FWC' 1A hai phd khéng dw thira twong dwong thl: pra U
Rrwo = Lrwr" URFWO,, véi f k¥ higu cho s, w, ¢ twong ¥ng.

Chitng minh: Thyc viy, VA€ RFW,;SX -f— AY € FWC, Do FW(C = FWC" nén ton tai
déy (X =f— ¥;} € FWC' din xuflt X -f— AY, Khidé Ae U X;Vi € Lé.wa, u Ri'wc'-
i

Déi véi mei B € LJ{"WG tdn tai BX -f—= Y € FWC. Do FWC khéng dw thira, BX
-f— Y phdi tham gia diy {X; -f— ¥;} € FWC' dhn xuft X' -f— Y' € FWC'. Khi 46
Be XYY G Liwoil Riwan

Dinh Iy 8. Néu FWC vd FWC' 1A hai phd khéng dw thiva twong dwong R-rt gon thi:
Rhwe = Rbwei v6i £k higu cho s, w, ¢ twong dng.

Chitng minh: YA € Ré.waax -} AY e FWC vA A ¢ X. Goi ddy {X; -f— Y;} C FWC'
dfn xuflt X -f— AY. Khidé A€ Y,..Y, C Rl

Twong tw, VA € Rfy o cling 6 A € Ry o

Dinh 1y 4. Néu FWC vd FWC' 1A hai phd khéng dw thira twong dwong L-rdt gon th:
Lhweo = Lhwen véi f kg higu cho s, w, ¢ twong éng.

Chitng minh: Gid st Lhwe # Lhwe. Khi dos gid thiét A € Lhwo \ Lhwe vd AX
~f2YEFWC, Y\A#0vh AX ~f= Y\ A€ FWC*,

Goi diy {X; -f— ¥;} C FWC' din xuflt AX ~-f—= Y\ A VN A ¢ Lf,.wo. nén {X; -f— Y;}
12 dily suy din X -f— Y \ A€ FWC?*, Nghia 1A A dw thiva tréi d8i véi FWC.

Cée djnh 1y 2 ~ 4 cho phép két lufn rdng, cdc thude tinh v& trdi, v& phdi cla che phy thuge
lién két, phy thude yéu hay phy thude manh 1A bt bidn d8i véi cde phit t8i thieu twong dwong L-
vh R-rit gon. Nghia la c6 thé xét tifp cfu trdc phd t8i thidu véi cde phy thude twong dwong vé
trdi vd cdc vé phdi ndm trong tdp céc thudc tinh bt bi€n d6 dd tim phd “ghn t8i wu” nhiw trong
[TTS, TDH| da lam d8i véi phy thude hdm. Céc khai nidm va két qud mé réng twong ¥ng nhwe
sau,

Dinh nghia 7. Céc t§p thudc tinh X va Y dwee goi li twong dwong manh, ky higu X «s— Y,
néu X -s—= Y va Y -s— X thugec FWC*,

Céc thp thudc tinh X va Y dwee goi 1A twong dwong yéu, ky higw X ~w— Y, néu X
~w—=Y vA Y ~w— X thude FWC* vi kadng céd X —s— Y,

Cédc thp thue tinh X vA Y dwee goi I twong dwong lign két, ky hidu X «c— ¥, néu X
~t—= Y vA Y =¢— X thugc FWC™ va khéng ¢cé6 X «—w— Y.
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Dinh nghia 7 cho mét phén hoach t8t cdc tdp thudc tinh twong dwong theo céc phy thuge
hén hop trong FWC. Khi 46 hodn todn xdc dinh dwge 16p cde phy thude twong dwong theo vé
trai X cda che phy thude trong FWC, ky hidu By o(X) hay don gidn E/(X). Cdc phy thude
trong Bfyw o (X) 1a cing xde djnh theo mét nghia (lién két, yéu hay manh).

Dinh 1y 6. Cho FWC vh FWC' 1A hai phi t8i thidu twong dwong. Khi dé: (FWC'\
Blwo(X)) U Blye = FWC.

Chitng minh: Gid thidt X -c— Y € FWC, cin ching minh X -e— Y € (FWC'\
Ew (X)) U ESwer. Bb qua cée trudmg hep hifn nhidn, xét X —c— Y € Efyo(X) vh X -
¢ Y ¢ (B (X))*. Khi dé ton tai diy {X ~f— ¥i} C FWC'\ Efy ¢ tham gia suy din X
~¢— Y, Trong s8 cde X; -f— Y; phdi c6 che phy thudc lién két. Xét diy con cdc phy thude {X;
~c— Y}, goi 1o 1A chi 88 nhd nhit md X;, ~e— ¥;, ¢6 Z ~c— V € By, tham gia suy din ra né.
Khi d6 X;, ~c— Z vi v thé X;, —c— X, vy suy ra X;, ~c— Yi, € Efy e, diéu méu thufin,

Trudmg hgp w v 8 ciing ldp ludn twong ty.

Tie djnh 1y 5 vA gid thiét cdc phi twong dwong 1 LR-riit gon, ta cé thé coi B(X) = Efy o (X)
= (X, =f= Y., Xy -/ Yn} va E'(X) = EI!‘“WG"(X) = {xl =f= By X —f Zu} gom
che phy thude ¢b cling che vE trdi vd X; ~f— Y, tham gia suy din X, -f— Z, trong FWC vi
ngwge lai. Khi dé ¢é XiY; -f— Z; € (FWC'\ X; -f— Y))* vA XiZ; ~f— Y; € (EWC\ X;
-f— Z;)*. Chiing ta ching minh djnh 1y co bdn phén 16p thuge tinh v phdi theo vé trdi nhu
sau,

Dinh 1y 6, Cho FWC vA FWC' 1A hai phi téi thidu LR-rt gon twong dwong vd X,
~f= Yy € B(X). Gidsk Z C Yy, 2N Rgx) =0 Khidé, tdn tai 2’ sao cho X, 2’ -f— X2
thuge (FWC\ X, ~f— Z)*.

Chitng minh: Ta tdch X, ~f— Y; thinh hai phy thude Xy -f— Y1\ Z va X, -f— Z.
Néu X, -f— Z khéng tham gia suy diin X,2, -f— Y, trong FWC th X,Z; ~f— Y, thude
(FWO\ Xy ~f— Z)* vh chon dvge Z; 14 thp Z' phdi tim,

Xét trudmg hop Xy ~f— Z tham gia suy dfn X;2, —f— Y; khi dé gia ting X, 2,2, -
f oy € (FWC'\{Xy ~f— 4y, Xa ~f— Z3})", thay cho X, Z, -f— Y. Twong tw din dit
trén ta c¢é thé chon dwge Z,Z; lam Z' phdi thm khi X; -=f— Z khéng tham gia suy din X, 2,2,
~f— yi trong FWC, hofic lyi lam thng tidp. Do E'(X) hiru han nén trwdmg hep xfu nhit X,
~f— Z khéng thé tham gia suy din trong FWC ra X, 2.2, ~f— Yi. Thit viy, ngugc lai tdn
tal V =f— W € FWC'\ E'(X) tham gia suy din X,2;...%, ~f— Y, md X| -f— Z phdi tham
glasuy dinraV -f— W, KhidésuyraV «f—= X, € FWC't = FWC+ 1A %y méu thulin.

Céc dinh 1y 5 - 6 cho phép dp dung thufit todn tim phd “ghn t8i wu” trong [TTS] d8i véi
hén hep cde phy thuge mé réng, Khai nigm “ghn t8i wu” dwgce hidu theo nghia s8 lin xuflt hign
cla céc thude tinh trong phi 1a kh . Co s& x4c djnh phd ghn t8i vu dya trén vigc tim phi t8i
thidu ti¥ tip hén hop cde phy thuge FWC cho trwée theo [MAI] va rdt gon phdi trdi né, Sau dé
xét ting 16p twong dwong F(X) theo chc v trdi X va xfy dyng 16p twong dwong méi twong ting
trong phi glin t&i wu cé dang:

{X-f— X, Xy -f— X3, X,, —f— XZ}, trong 46 Z k{ hiu t8p céc thuge tinh bit bidn
phdi ¢é giao khdc réng véi L{a(x)' Chi tidt céc thuft todn tim phd t8i thidu va phd ghn t8i vu cé
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thé xem trong [MAI, TTS|.

Kha n¥ng vin dyng ly thuydt vé cdc dang chufin vA vén d% téng hop cdc luge B quan h§
trén co sd mé rng che khéi nigm phy thubc dwa ra & diy d8i véi CSDL mé rng cling hodn todn
twong tw nhw d6i véi cdc CSDL théng thwdng (BEE, BER|. Tuy nhién khéi nim v8 phy thu¢c
truy®n ¢ng st dyng trong dinh nghia cda dang chudn 3 dwgc siba d6i nhir sau,

Dinh nghia 9. Thudc tinh A goi 13 phy thude truyén wng vio tip thude tinh X néu t3n tai
t4p thudc tinh Y sao cho X -f= Y, X #Y, Y ~fa X vd Y ~f— A véi A ¢ XY vd X khéng
xéc dinh A theo mic manh hon, Nghfa Ia néu X xéc djnh truyén dng A theo nghia lién két th
khéng cé X -w— A, cdn néu X xdc dinh truy8n ¥ng A theo nghia phy thudec yéu thl khéng cé6 X
5= A,

Khi d6 hodn todn cé thd st dyng thuft todn t8ng hop cde quan hé & dang chufin 8 dya trén
céc phy thude hén hgp FWC da cho.

8. KET LUAN

Nhuw di xét & ddy, cde phy thude dd néu cho phép hinh thie hod mdt 88 rang bude phd bidn
trong CSDL quan hé mé réng md. Chu tric eda cde phy thude dé twong ty cfu tric oda phy
thude ham trong CSDL thdng thwdmg v cho phép thu dwge nhivng két qua nghién edu twong ty
vé phi t8i thidu, Chiing ta cé thé st dyng chiing d& phan tich v thidt ké mét chch hidu qud cde
lwge d8 quan hé cho CSDL mé rdng véi théng tin khéng diiy dil xét & diy. Hon thé so sdnh véi
tifp cAn mé réng phy thudc hdm trén céc gid trj “khéng” ciia [VAS] thl cde phy thude & diy ciing
cho mét “tidp chn mé réng” phy thude hdm trén che gfa trj “khidng” véi cfiu trde hon hin (théa
qui tdc suy d&n bic cliu) vi cé thé khai thdc che khfa canh ngiv nghia cda cde phy thude di nédu
4é s¥n dudi théng. tin khéng diy dd trong CSDL mé réng [DNT).
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ABSTRACT

FUNCTIONAL DEPENDENCIES IN THE EXTENDED RELATIONAL DATABASE

We introduced some constraints of incomplete data in the extended relational database by
theory of linguistic variable and fuzzy sets. The constraints have a structure as well as functional

dependencies. The same results of minimum cover and 3NT of relation are given in the extended
RDB.
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SUMMARY

PLANNING AND ADMINISTRATIVE AFFAIRS OF THE CADER
IN THE RENEWAL THEORY

In this work we present an application of the renewal theory to the administrative affair
of the state cadre. The algorithm 'to predict and to solve optimization problems occured in our

theory is developed. These algorithms are written in Turbo Pascal V.5 for IBM PC AT and are
illustrated by the numerical example.



