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'

GAY 21-8-1986. Gito su Ta Quang B&u kinh yéu da dua d@oll Cing vél nhan dan va giél

Khoa hoc k§ thugt trong ed nwée, nhitag ngudi luin edng the Khoa hoc tinh toan va

' dlgu khidn xin bay td long ti6e thuwong vo hgn 461 véi mot nha khoa hoe lén cfia dét
nuée, mit nguéi Thidy, mét ngudi Anh gin giti thdn thidt cla minh,

L4 mot nha hogt ddng chinh v}, xi hoi vd quin sy 151 la.c‘ ¢6 nhidu c6ng hidn to lén
ddl vél sy nyghi¢p chch myng clia T8 qube ta trong hon bén ehye nim qua, Gito su Tg Quang
Bitu ddng thoi eling 1& ngudl 66 coag gy dyng ndn khoa hoe kj thull va nan glho dyc dgl
hoe hipu dgl cla dit nudo ta.

Nganh khor hee tinh tohn vd didu khidu ciia nwée ta con' rit non trd, Gléo su Tg
Quang Biru Id ngudl dd gdy dyng va chiim sée nd tir nhitng bude ddu, va ludn theo ddi, ddng
vien vi' khuyén khich trong mdl bwére phat tridn v8 sau cda’ nd. DAu nhitng nim 60, trén
cwong v| Phé chl nhi¢m kiém Tdng thw ky [:Iy ban Khou hge nha nuwée, Gido se Ta Quang
Biru ad thanh l4p nhitng nhém cdu b khoa hoe va k§ thudt dia tlén vd todn hoe tinh toén
va k§ thudt mdy tinh, @& chi dao vido trang bj mAy tinh dign t& diu tién cla nwée ta. Glae
swr Tg Quang Biu ludn dinh ey quan tAm dge bigt d8i véi vige dao tpo Aol ngh can b gléng
dgy va nghién céu khea hoc trong linh [ye tinh toan vd didu khin, V&l tw cdch la mft
ngudl nghlén etru khoa hoo, Gido s Tg Quang Bfru a4 lien tye trong hon bai muol nim qua
tham dy ddu d@n cdc sinh hogt khoa hoe quan trong vila nge‘mh khoa hoa tinh todn va didu
khidn, trinh bdy nhidu bal gidng sdu sic vd nhitng vin @8 co bdn clu nginh khoa hoc k§
thut hién dgl nady. Anh hudng cla Gido sw Ty Quang Blu vé tu twéng khoa hee, v3 phong
choh hoo t4p va nghién otu, d6i v&i anh chj em can bo nganh khoa hoc tinh todn va didu
khidn 14 v6 oling to 1én va qui gla.

Anh Tq Quang Biru vo6 eung kinh mén |

Vinh bigt Anh, ngudi Thily vA ngudl Anh 16n vé via than thift clia ching (61, nhitng
ngudl 1am cOng tdc trong linh vye khoa hoe tinh todn va didu khidn xin nguyén ludn cd ghng
nol geong Anrh, hoe tip Anh dd tr& thanh nhitag cian b khoa hec kj thudt gidi, nhixng con
ngudl trung thywe va chan ohinh, ¢6 nhitng d6ng gép hitu feh d6i vél sy nghigp xdy dung
ddt nwéo than yéu cdu chang ta

TAP CHI
EHOA HOe TINW T0AN VA silly KHIEN




‘faP cil KHOA HOC TINH TOAN VA pIku KHIEN, Top 1L (1980), S8 8 (2~4)

VE MOT THUAT TOAN CAI BDAT CAL BIEN
NHOM PHEP TOAN CHIEU - CHQN — NOY

NGUYEN THANH THUY

“T“RONG [1] mot vai thudt tofin edi €t hfru hiju phép tohn mé rong chidu=chon-nél va
ddnh gld @0 phee tap ela ehiing da duge dua ra, Trong bal ody s& trinh bay mt vai
oll hidn ofia ching kém theo cde danh gid cy thd d¢ phie tgap thoi glan va b nhé,
Céo khal nigm md ddu o6 thd xem trong [1, 4],

Thudt tedn T.L.1,

VAot Quan hé R ¢6 tdp thude tinh Wi A & W,
Quan h¢ S ¢6 tdp thufe tinh V; BES V; CCW UV,
E, F tuong &ng 14 bldu thtre logic trén R, S. :
Ra: RESULT = (og(R) [A = B] or(s) [C]

Phuwong phdp

| # qui wéo: e6 chl ddn 16n ede thudo tinh 4, B twong wag clia R, S*|.
begin xdc &jnh P = R [A] N S [B]

[® 06 thd 18y P = R [A] hojjo P = S[B]¥|
for each e € P do
begtn truy nhip 161 R a2 xéo djnh M = |r € R|r [A] ez o] nh¢ ohl din;
tf not eof (M) then
begtn for each r € M do tf r théa E then
, add r[C N W] t° M1;
tf not eof (M1) lhen
begtn truy nhép tél S 4@ xde @jnh
N={s€S|a[B]=c] nhe chi din;
If not eof(N) then
for each 8 € N de
{f s théa F hen
begln s1: & 8 [C N V];
for cach r1 € Ml do
begin t: = (r1, s1)
add t to RESULT
‘end
end
énd
end
end
énd ‘
Ménh d¥ 1. D) phite tep thel gian ofia thuit Lodn la:

HS . Z card(R) . 8(A = o)) + X card(R).s(A = e .¥B) + HS. s(E)., Z card(S).s(Amep)+
J J i °
+ () & card(S) .s(B = ¢)) T(F) + (HS + 1) card(R) . card (8) . s(E) . s(F) .8 (A = B) +

J
+ T(Z card(S) , o(F) " s(B == o)) 4 Z card (R) s(E).s(A = o).
: \



'Hmal todn dol hdi ‘

let card(ﬁ) + kg« card(8) + (ki -+ ke, card (R) . eard(S) . s(B) . s (F). & (A = B) dan vi nlzé hgoﬁl.l
max ki .enrd(R) s(A = @ej) + max ki. card(R) . s(A = e;) a(E) -+- |

J J
+ s(E), max ka. card(S) . s(B) & e;) don Vi nh¢ (rong.

J

o] day lu. kg lan lugt la @) dai mbl bén ghi cta quan he R, S, HS la tham eff chi sy cdn d6 3
gitta cde xir 1y trong thidt D) trung tdm so véi che x& 1y vao ra hny 80 voi odo trae @di du-

H¢u gitta b¢ nhé trong vi bd nhé ngoil.
7 1& chi phi két nél hal bd 11, s1. ,
T 1a gla phéi trd a8 chiéu 1y mot 56 thude tinh trong mot bo.

t (E), #(F) twong ¢ng I theéi gian trung binh d8 x4e djnh mdt b r € R cho Iluée
théa E hay mot bd s € § cho trude théa F. [2].
Chieng minh: Truy nhdp téi R @& xie djnh M adl hdi
HS . Z eard (R) . s(A = ¢)) don v: the glan

- §
vh max ki.card(R).s(A = ¢j) don vj nhb trong.

i
KI&m tra cée DO trong M théa E chi phi

Z card (R). s (A =¢p) . 7(E) don vj thii gian,

J
max k1. card(R) . s(A = ej) . s(E) don vi nh¢ trong.

J
D2 truy nhdp t&1 S, xdc djnh N phdi mit

o(E) . HS ‘JZ card(S),. s(B = ej) don vj thoi gian,

8(E) . max ka . card(S) . o(B = e)) don v} nhé¢ trong.

i
Thl glan kidin tra che b s €N théa F 1A

s (B). ? card (S) .8 (B = ¢p). 7 (F),

K&t n6i cte bd rl, s1 vh cho vao RESULT mét
(HS + ) card (R). eard (8), s (E), s (F) . s (A = B) &on v} thol gian,
(k1 + ka) card (R) . card (S) . s(E) s (F). s (A = B) don.vj nhé& ngoal,

Chi pht @8 chléu cac b 1A
T (Z card (R). a(E) 8 (A =g¢)+ E card (3) . 8(F) .8 (B = g))

) Tdng eOng chl ph! by nhé imng 1a
ma:Jﬁk: .card \R) .8 (A=¢)) -+ maxk: card (R).s (A =e). s(E) + g (E). maxkz card (S), 3(B = op).

Chi phi by nhé ngoii lb.
ki.ecard (R) * ka.card (S) -+ (ki = ka) . card (R).card (8) .8 (E).s(F).s (A=D).

Chi phf thé! glan l1d
Hs.z card (R) .8 (A =¢)) *+ 2 card (R) .8 (A = ep 7 (E) + s (E) . HS, 2’. card (S).s (B = e) +

o 12 8 (E).card (S).s (B = e;). 7 (F) += (HS -+ M .card (R) . card (S) s (E) 8(F).8(A=D)
+ 7 (]ﬂ card(R) . s(B).s(A= e;) +12cnrd (8).8(F).s(B=en.d pc.m,

Nhén zét 1: Dit .
m}J:a(A=ej). B1=§Q(E=e]).

Ty = n}nx s (A = ¢y, 6 = mjax 8(B =e)),

hitng = card (R) . oard (S)s (E). s (F).s (A = B),
constant = hling . (kg - ka) + k1. eard (R) + ka . card (S),



£, = (HS + 1) . bing 7 (eard (R). s (E). &7 + card (S).s (F). Bu). ;
Do phttc tep thoi glan (TC), A6 phire tgp b nhé (MC) cfia thult tedn T.L.1 14
1'C1 = @1.card (R) (HS + 7 (E) + s (E) . B1. card (S) (HS + 7 (F) + L '
. MC1= constant + ky.Y;.card (R) (1 +&(E)) + s(E) .ka.card (S) 61 - fo
D¢ phire tap ofia thupt toan T.L.1 [1] 1a ' :
TC2 = TCl

: (1) _ ;

g MC2 = constant + k1. T1.card (R) + s (E).ka.card (S). 61 (1 +S(F). _

N&u thay a8i val tré R, S (twong tng E va F, A vA B, ki va ka,..) trong thuft todn

T.L.1 [1], T.L.1 thi ta s8 nh@n duge ehe thugt toan cil bién twong \ing :

vél @6 phire tap TC3, MC3 _ :
TC4, MCd.

(2) TCS = 1TC4 = Bi.card (S) (HS + 7 (F)) +8(F) ., &1, card (R). (HS + T(E) + L,
(3) MC4 = constant + ka . 81, card (8) (1 + & (F) + s (F). ki, card (R) . 71,
(4) MC8 = constant + ka . 61 . eard (S) + s (F) .ki . card (R) .7y (1 + 8 (E)), .
@ . card (R) (HS + T (E)_ PBi. card (S). (HS 4 7 (F))
() TC1 > TC3 ¢ -8 (B) L~ (M)

Nhén zét 2: ’ o TR

HoaAn toan twong (g, néu trong céc thudt toan T.L.2, T.L.3 [1] thay adi val trd R va
S thi lgl nhdn dwge nhirng thudt todn cdi bién clia chting. Tuy theo ylu clu tiét ki¢m thol
glan hay by nhé ma lya chon thudt todn thich hep.

Nhan xét 8:

Trong thudt toAn T.L.1, T.L.8 [1], T.L.1 ta ddi héi cho tép phii c6 chc chi dfin 16n che
thude tinh chon v eho chi din len cée thude tinh néi. Khi yéu clu ndy khong dwge thda mén
thi ¢6 thd tgo lap ch! d&n mél, (&t nhidn khi 46 cdn phai tinh d6n chi phi d¥ lam cong
vi¢c nay. ;

Nhin ngdy 3-6-1986
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ABSTRACT

Some modified implementation algorithms for the generalized
operation PROJECTION — SELECTION -~ JOIN

In [1] some effective implementation algorithms for the generalized opperation
SELECTION=PROJECTION=JOIN and thelr memory and time cost eslimstions have been
shown. In this paper, will be given some their modified implementation algorithms and thelr

time, memory complexities. .
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_ TAP CHI KHOA HOC TINH TOAN VA BIBU KHIRN, TAP II 1086), S6°8.  (5-8)

- QUAN HE .GIPA KHOA CUA ‘EAM::DO‘NG
VA KHOA CUA LUQC PO QUAN HE

" LE VAN BAO .

Dit vén as:

Trong vi¢c nghién etru co 8& dfr 1i¢u mod hinh quan hé, mfL v&n 48 quan trong dugc
dft ra la xdy dyng nhitng thuft todn hitu higu 48 xée dinh khéa clia lwge dd. Trong bl ndy
8¢ dyng cong cy Ja ham déng @3 nghién ottu mft 80 tinh chét khéa ella lwge dd quan h¢.
Trong phiin dilu chirng minh tinh ddng nhét gitta tdp khéa clia lwge dd quan: hé va khéa cla
ham déng, Sau 16 nghién eitu mot 86 tinh chft clia ham déng, cubl cing dwa ra bidu thire

glao cAc khéa cfia ham déng.

1. Ham aéng.
v ghu- U= [m. !\lg,...l!nl tdp n = thanh phin, 2V 13 tdp oho tdp con clia U, Ham f
2" =+ 2" gol 12 ham @déng khi va ehi khi vél mel X, YS U -

a) X C 1(X)

b) £(F(X)) = £(X)

6) YC X thi £(Y) C f(X).

Cho f 14 him d6éng tren U, K € 2Y, K gol 1a sléu khéa eiia f néu f(K) = U.K Gugo
& ol 12 khéa néu K 14 sidu khda bé nhét.

; -~ 2. Luge @b quan hg,

H¢ ttén d® Armalrong: .

Cho X, Y,ZC U, =

Qui the 1: New YC X thi X — Y. ]

Qui the 2: Nén X =Y va Y~ Z thi X — 7,

Qui the 3: NOuX—=Y (Hi1X VZ =YV Z

Lugc @5 quan he 12 mot eiip (U, F),

a) U 14 tAp «&e¢ thude tinh,

b) F 14 tdp cfic phy thude ham, oy

Ta gol F+ 14 t4p che phy thude ham duge suy d!8n ti F bding cach &p dyng .cac tien
4% ola Armstronp. '

Cho XS U, got Xt =|YEU|X—>Y & Ft]
Yi ta 06! : '
X — Y € Ft khi va chl kit Y € X,

. Tgp K S U gol 1& sidu khoa cta lwge 8 (U, F) nu K = U € Ft. Gol K 1A khéa ofia
(T, P) néu K 1 siéu hén hé nhét cha (U, F). Trong céeh djnh nghlu trén 1t nhién ta c6 cho
luge @3 (U, F) tht hao gid cling ¢6 it vhét mot khoa,

: Cho (U, F) 1a lrga 48 quan he, ta goi C (U, F) 18 tdp tht cd cac khoa ofa (U. F). Cho
F |& ham @6ny trén U ta gol C() tdp tdt cd cdc khéa ot f, A :

8. Quan hp gita khéa eda ham déng va khéa cia lwge db quan he,

Trong philu nay {rinh bay hai kél qui lién quan gitta kbhésa clia ‘hdm déng va' khos-cla
. 1ge @d quan h¢, - " Ly § R B ¥ AN

h
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Binh zy 1¢ ho (U, F) 14 luge @3 quen he, chiing ta xAy dgng édnh xq: f:
nhesau: ¥V X € 271 £(X) = X7, thi ta 6 : 7

1) f 14 ham déng
S CH=0CW, M
Chirng minh: Treéo tién ta chitng minh 1),
8) X* I bao dong cla X, Viy nén X & X+, tr a6 X .S £(X),
b) Mgt khac X+ = (XH)*, Viy nén £(X) = f(((X).
) Tt XE Y ta cé bao déng X+ & Y+, tire 1 £(X) C f(Y),
Vay ta ¢6 f 12 ham dong.

By gid ta chtng minh philn 2), Cho XK 14 khéa ela lwge dd quan h¢ (U, F), tr 46
K = U, vA tft nhien U C KT € U, Vay f(K) = U, ta e6 k Ja situ khoa ctlia f. Gid st K khong

phii 1a khéa tire tdn tel K'$EK va f(K') = U. Tir djnh nghla ciia f ta ¢6 Kt = U ttre K*~>U,

didu ndy méu thulln véi K 14 khéa cla (U, F).

Bay gi& gid st K 1A khoa c'un f. Tt nhidn £(K)=U. Vaiy KT = U, Tt d6 K~ U, 1
06 K 1& 80u khéa cda (U, ), Gi§ st K khona phii 12 khéa cla (U, F) {dn (gi K' khéa (U, 1),
KERvaK=>U. T a6 K*=U hay f(K') = U. Mau thulin véi K 14 khda eva f.

Binh lfj 2, Che f: 9V =2V 14 him déng. Ching ta xdy dyng luge. as qunn he¢ (U, F!
nhw sau:
F={X-rx|x &2’
Thi C() = C(U, F).

Chitng minh: 'I'vaée tién {a ctin chirg minh réng: Vx €2V th f(X) = X*. T djnh
nghia clia ham f ta ¢6 X — ((X). Vay nén f(X) & X+. Ta con phii chirng minh bao ham thire

nguge chidu X+ & f(X).

Ta ehitng minh biing qui ngp -
Vi x™ C .

) Taco X' = XC (X vif I ham déng.
b) Gi2 st ta da 6 XM S £(X). Bay gio ta chtmg minh X("+” C 1rx),
XOHD = xW § [y|z-»y€FF w2z SxM].
Mit khée tr 2 € XM suy ra
1(2) S 0x) S riecx) = 1(X).

vay U |12z S 3} & .

hidn nhien te c6 XD C 1ex). Cubi cling (o dquc xt+ = f(X). Ap dyng @&jnh 1y 1 cho két

qui trén ta thu duee

C(f) = CU, )

Qun két qua cla djnh 1y 1 va djnh 1¥ 2 ta thay trén m@l phitn ndo dé vi¢e nghitn eiru
khéa ciia luge 43 quan h¢. c6 (h* qua vige nghien ctru khén clia ham dong. Nguge lai vige
nghién ctru khéa efa ham déng (a cfing e¢6 thé nghien ctu théng qua vige nghién ctru khoa
clia lrge dd quan he,

4, Khéa clia hdm déng.

Cho U 14 tgp n phitn tir U = fan 820 ay |, £:29 = 2" 12 ham dong.

Vel mol X € 2Y ta got X = f(X) \ X -

Ta djnh vghla hai tdp P va T nbv sau

) T=V[X[XE€2¥ vk F(X) 9 X] -
BYP= U [X[X &€2Y vi ((X) o X |

B8 d¥ 1. cho {13 hdm déng X S U vi o & T

Thit 1(X \ &) = 1(X) hofie (X \a) =((X)\ : Lo

e e —

kol

!



Chitng minh: .
Ta xét hai truong hop suu
8) Néu 2. & X tht X = X\a hita nhién £(X) = £(X\n)

b) Néu a€X va n ET ta co f(X)—'X r d6 f(X)\a @ x\n. Vay i‘(f(!s)\.a)l= f(X\n)
MII khﬁ.t‘ ta cd

fX)N\a £ €1 \a) = f(X\n) & f(x>
V&y ta co: i
f(X\a) = £(X) hode F(X\n) = f(X) \u
Bd d¢ 2. Cho f 12 ham dbng, khi @6, ndu X & U thi
a) X UP
b) PC ()
Chitng minh ¢ a) Hi%n nhitn

b)Cho a € P tir ¢{nh nghla tbn tal XSU, 1) =X vha € (X \X
Hibn nhign XS T 1y @6 () S {(I). Vay: a € f(]),

Bd d@ 3. Cho f la ham déng, X & U, Néu

a € 1(X)\\ P. Thi a € X. 2
Clitng minh, Ta cb: f(X) =X UP, a € £(X) va a € P. Hidn nh[an a e X."
B) @2 4. Cho f la ham déng trén U3 X, YE U
Nén e T va £0Y) C £(X) tht »(Y \a) C ((X\ 0)

Chitng minh: Vi a €T theo bd d8 1 ta c6
L(X N\ a) = £(X) holfo f(X N\ a)=f(X) \ a
%) Neu f (X \ a) == (X) ta 06 ’
YNaZ (V) \ al (X)) \ a S f(X) = (X \a)

Vay: 1Y N\a) € £(f(X \a) = f(X\ )
b) NEu (X "\ a)e=f(X) \ a ta ¢o¢

YNa &) \aSHX)\ a=f(X\a)
Viy f(YN\e) C X\ 8)) == f(X\a)
B3 de 5. Cho f Ja ham déng KC U; Néu Sae V vh a € KNAT(K\a) thl K khong

phai 1a khée cla-f.

Chitng minh: n @K Vdy K\ aEK tr db6 ta suy ra f(K\ o) & f(K) Mt khde tir
a €fKN\") te c6 + aV(R\a) K N\a) the 1o KEHKN\) tir 46 1K) S f(E(K\a) =
;(K\ﬂr L=R{(¢]

Viy K khong phii 14 khoa cdia 1.

Pinh If 8. Cho f 1a ham @6ng (rén U, K I khéa ofia f, thi UNPC K & (UN\P) v
PNAT

|

Chitng minh: Trude Uen ta ehirng minh cho UN\P C K Gid s dl8u @6 klmnﬂ xdy ra
to 1a 13n fal o € (\P)\K Tht nhién a &P va n & K; K 10 ham déng vhy a € f(K) Ap
dyng bd 438 (a c6 o € K. didu ndy méu thulln, Vay

U \PE K
Biy gi¢ ta chitng minh cho K € (LN\P) V (PNT)
Ta s U= (UN\P)UP=(UNP VU (PAT U P\T) Gl s K & (UN\P) V (TNP) tee lh
Wntal e €ERKNAPN\T Viya €K a € P vh a&T VIK A khoéa £ nén f(K) = U = (L),
a@® T ta ap dung hd d2 4, ta cb PN = £\ o), 1 e ET e W TS U\n Vﬁl’ (m &
f(UNa) Theo b3 dd 4, PC:i(l) vilra € P ta ¢6
s € PCH(T) S F(UN\a) = f (K\a)
Tie 1a a € K NI\ By gl ta Ap dyng b3 d& § suy ra K khong ph&l 1a khoa ctia f.
Binh 1§ 4% dwge chirng minh,

|l

LS



. 8. Giao céc khéa clia hdm déng,
Bd d¥ 6. Cho f 1 ham déng va a € P, thi tdn tﬁi khéﬂ K cia f md né K.

A hlmg minh: .
| a€Pthi tdn g XC U mbe €1X)\ X. ;
Gol C 18 thp hop CSU {X)VC=U va f(X)NC =¢ Hidn nbitn ta c6: USHX) V cC
XV CSU. Vay nen (XU C)=TU (r a6 ta suy a8 mx khéa K'S X U C v (8t nhion
a K. -
Binhly 4. Cho f 1a ham déng hén U. Thi giao lﬁt cd ofc khén ciia f, kY hleu I
s¢ bing
1=U\P
Chikng minh: Tt @jnh 1¢ 8 ta ¢6 U \PCE L. Theo bd d& 6 ta nhin dwge I NP = ¢
Vay nén IS UNP. Cui cing I=U \ P ,
Nhén ngdy 15-1-1986
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PESIOME

O COOTBETCTBHH MEXIY KJIOYAMH 3AMKHYTOH OYUKLHUW U
KNIOYAMU PEJALMOHHON CXEMBI

Onuolt 13 BRIKMMNX 38484 NPIE H3ydenuy pelauHoHBIX Mojesefl sBASETCs HAXO-
HMAeHHE HanBoace vhdeK CIBIME aArOpUTUNB ONpefeaeHus KJlouel 3agnHHON peasun
oHHolt exemnt, B avunon prROOTE NpuMEHSTeTCs NOHATHE 3AMKHYTHX (YHKUHH A48 HCC.
JA€IOBANHA HEKOTOPHX CBOACTD K/al0veil cxemul, Jloki3bIBaeTcss COOYBETCTBHE MeXAy
MHOKECTBAMY KAIOYEH pesioniol exeMs 1 saMrny'roll dynxuun, PopMnpyioTes Heko.
TOpEe eBONCTBA 3AMKAYTON GyHKIHN M HAKOMPD, OUHCHIBEEres GopMyJsa BaaTha Tepe-
ceyenus kaovell 3umMenyrolt GyHKILUH,
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Tep ohi KHOA HOC TINH TOAN VA DIRU KHIEN TAP If (1086), 6 3 (9 - 18)

MOT 80 KET QUA VE HIRU QUA cUA THUAT TOAN
NHAN DANG TO HOP ~

NGO Qubic 'l‘Ad. HOANG KIfM

1 — PAT VAN BB

Phwong phap (8 hyp cace thudt todn nhiim uhin duwge thudt todn cé hlgu qud hon hidu
qud cda mdl thudt todn ban Afu, ey thd 14, néu xbo sufit sal 1m cfin mdi thult todn. 14 € (hi
xde sufit suf JAm ctin thudt todn 13 hep ¢o th® nhd hon &j, Tinh cho d&n nay d xuiit hidn
nhidu cong trinh 48 cfp dén thudt toan nhin dgng td hop vl cao cong thae tinh Ry L1, [2].
gong @6 la nhitng céng thire ddnh gia chua duge chirng minh chil chd, Trong bal nay trinh
phy mot 86 danh gid cho Ry chiit hon mdt 86 két qud 4t cdng bs.

Phuong phép t3 hgp rde thuft loan duwge dga trén quy tde quyét dinh theo da s6
duge phat bidu nhw sau:

Gid s cho trwde N thut toin nhin dang A1y, AN phén logi cdc dgng lSll i=lym

thanh 2 lé6p K1 va Kge Nguol ta xae dinh cde mr. trin ]]a!:jll nX2, k=1,., N nhu sau:

ak _ (1, néu thuft tohn ofx x€p Sy vao 16p K

| 0, ngrge lal.
Quy tde quy& djnh clia thuft todn nhfn dgng 3 hgp nhu sau:

] k
y né E

Dy ) = 1, néu l§1n” >
0, nguge Igl.
O day ky hidu E = [LN/2] (s6 nguydn 8 I6n nhit khéng vugl qua N/2).

Dy(S) = 1 6 nghla 1A thugt todin nhAn dang td hop x€p S vio lop Ky, i=1,.., n;
j =12, Kht ctic thnal. lodn &4 ... o4, doe 1dp vd mdl thudt lodn cé xbe sudl sai lam 0<7e<<1/2
thi xée suftl sul 1am ela thujl lotm nhin dang td hgp duge xae djnh theo cbng thire sau:

Yoy = 2 c, e(1 - g)N-k
k>E
Trong 11 s& chf ra ring Ve, 0<<e<<1/2 thi RN <& (B&t ding thie may chirng td
ring thudt todn td hgp ¢6 higu qud hon mdl thuf@t todn dit cho). Va RN<e(p[ - NX(.(e)'
(toc do ti€n 161 0 clia RN cé cdp ham mil theo N).

——
Ta ky higu A 1& veeclo ¢6 N toa d nhin gia trj 0,1 tire la
et
?\. = (ll. k?.nu AN)

Av € [0}, k =1,., N
v

T (5 2P VIR I S B
e ik(l a e 2 = Vel gy

— D= RHTT 7 _ 9



Trong trirbng hop ohe thudt toén Ay 6o lap vh 06 xhe .suf'it sal lh,m 81 lwong fing, ihj

xie suft sai 1am Ky c6 the xde dinh'theo cdng thue:
N '

B A o
Ry= 2 T oo - e ™
AETA k=1

Hon nita
4 : N_, - % N g
RN S 5 (2.. Vex(i—ex) /(1 =3 7, gk!N) .
N = = e
le=1 fe=1
Cte kh&ng dinh nay duge chi ra trong [T

11 - DANH GIA XAC SUKT SAL LAM CUA THUAT TOAN NHAN DANG T0 HQP
DOI VOI N THUAT TOAN POC LAP €O CUNG XAG SUAT SAI LAM GIONG NHAU &,

B8 d2 1 [1]t Néu cho trude N thufl totn nhin dang doc 14p cé ciing xde sudt sai ame

thi xéde sufit sal 1Am clia thudt toin nhin dang td hgp thda miin:
Ry 5 ck et = oMk
k2>E
Ménh d@ 1% Vol € théa mn 0 << € < 1/2 thi xéc sufit sal dm cla thufl tékn nhfn

dang td hgp thda min:
Ry =< @, :

Chitng minkt Truwée hét ta nhin thdy ham fa,n (€) = e(] = ﬁ)h, vél 0 <I b & a,

t&ng chit tren [0, 1/2], tire Ja
Ve, €3 thoe min 0 € & << 6 < 1/2

thi fn. b(E]) < fn- b (eﬂ)-
Pt Tn= S Ol - o™F, do b3 ds 1ta o Ry = Tn.E.
k>E ‘
Do nhin xét trén, vél k >E hdm f,_, y. (€) ling chiit trén [0, 1/2]. Do d6

fk-1, N=k (&) < fr-1, Nk (1/2),
1\ k-1 { A N-k
Hay '@ -eNt< (T) (1 ,5,) = gN-1.

Vi thé " ity
- k 1 % M= -
w< 2 d(3) = (2" 2, ek
k>E 4 2 k>E
D& dang nh@n thiy ring: ‘
‘-Zwl C‘I:I ﬁ BN‘II
k>R '

Do do Tw << 1 hay RN << & Ménh d& dwge chirng minh,
Minh d? 21 V6 che didu kign twong tw nhw bd a8 1, ta abin duwge
3

RN < exp | =N X c(e){, vol c(e) = In——mmmmiz-,
pl } aVe(l ~e)
Chitng minht Trieée hél ta thiy rdug voi 0 <e < 1/2

thi 1111_3)0 vi ln—F}i‘?iZi‘:)fi.'
& 2vVe(l-8)

Vo >0, Yk >>E ta ddu co:
exp (% k) »» exp (@.N/2) hay exp(=a.N/2 + k) 5» 1. K6t hgp vol bd a8 1 ta suy ra!

RN << etip (=&p, N/2) Z leq gk (1~ g)N-k exp (@k) =
k> E
N N . : , a N
= exp(~a.N/2) 2, Cx e (1= Fexp(a.l) = (G.exp(—z-_) + (1~ &) exp (- -g—))
k=1 :
10. | b

I

= ——

——ty,



. |-y . qpaf e i i -
“Hig W [ sesm— gy 2Ve(l — &))", Dt c(8) = In —=—ym=emm==- la, dirgd
Phqn % = In === suy ra Ry < (2Ve( )) gt e(e) = In 3V st & g¢

RN < exp [ —N.e(®) |, Monh 4@ duwge chttng minh. Nhw viy, néu nhu ta t hgp cang nhidu
thud! todn thanh toan t3 hgp thl higu qué clia thuft totn 8 hop cing cao. Phuwong phéap ndy-
duge ttng dyng rong rdl trong tri tup nhdn tgo va chiin doan, ;

HI-HANH GIA XAC SUKT SAT LAM CUA THUAT TQAN NHAN DANG TO HQP
TRONG TRUUNG HOP CAC XAC SUAT SATLAM CUA MOI THUAT TOAN KHAC NUHAU

Quy the quyét djnh cla thuft toAn nhén dang td hgp nhir gau:

Nt 1 > 1
_ 1, néu z 2 > = "'::-——-'7
Dy (S1) = k=1 Vari—ew 2 k=1 Ve ex)

0. nguge lai
B d# 2: Néu mbdi thudt todn ban ddu cé xhe sulit sai [Am & twong Gng, thi xie sufit
sal 1dm clia thuft todn 10 hgp dwge xdo djnh nhw sau! '

N
RN = _’_2 r[ B!Z”‘ (1 —Bu)l M

A € TA k=1
=y
A vd TA duge xée dinh nhwe trong L

Chitng minht D& ding suy ra ti tinh doe 14p cfin che thujt tohAn &1 cho, Bd 48 1 la
trudng hop dic bidt cfia bd 43 2 khi & = ¢, Vi,

Menh d@ 8: V6l che didu kign twong ty nhe b @8 2 thoa mln thi

2
N ]
A I N
BN < _:TE' (Z,, Ver(l - Bk)) / (1 -2 2 ?'lt/N)
k=1

k=1

Chikng minh:

Trudre hét ta chirng minh bd @8 sau:

Bb d@ 3: Cho hal diy a6 thye ai, aa,..., aN vt by, ba,.., bn.
1) N&u Vi, §3 1> J, a1 Sy, bi > by thi

'N \'N'\ N\
Z Rj .2; ln?NZ« af by

=1 =1 I=1
9) Néu Vi, § ar=ap (by—=Dby) K0 th

N N N
2w = bhi>»N 2= aibe
' i=1 i=1 i=1

Chieng minh: 1) chinh 14 b&t ddng thite Trébusep.
9) Chi ciin shp xdp diy |bi] theo thir ty ting didn thlta efing nbin dwoe lml cé

thi ty ho&n v| twong &ng voi lbi] g8 glam d#n. Ap dyng 1) ta duge 2)—didu phéi ehtng
minh, '

S - | 11



CMeng tilnh menh d¥:
Tt bd 43 2 ta suy ra duge

: N -4 '

: 1 =< 1.— 28 i K

Rn<("-j'z_ = _‘) = ﬂ s b (1! T
k=1 Vex(l—ey) _?TG'PAknl .

k=1
- _1__2": 1-2e )77 5 ﬂ ol = h
VST & Veroe TN ’
k=1 Ae[ml k=1
N 2
1-3;‘

D& ding thiy r!n.q !

12

B2 Ty e S8
2 ns ]."'gk)l Ak 2.: v—-—-—-— = N,
Td d6 ta co bt ddng thire:

N 2 ]"i‘l V 'k (I ek’
1~ 2¢
— Rk b = .\lﬁl.(l""ek) va 4p dyng bd A8 3 ta c6:

Pat Ak = ———me
Ve (1~8y) .
. 1-2 _1-28 N % -
===z 5 Y G ~ep SN (1~ 28)
k=1 vsk(l -~ 8) k=] el k) k=1
N :
=N (=2 Z N, (2)

k=1

Ap dung (D va (2) ta dwge

LI N
Ry < —N—- ( = Vald < ) [(1=2 2 &/N),

k=1

NhQn él: ~ Neu p dyng bt ddng thice Svac cho 2N s6 thye ta cd !

L. 1N N
2 VBn (1 — 8y) = = 8 2 (1 ~ 2ex)
k=1 k=1 k=1

N

4 e (l—e -
Ta thu dwge RN § == ——=—=p ; (rong d6 ¢ = 2> &,
N (1_23)' 13 k=1

4 e(l—c¢)
Trong lrudong hep € =€, Vi (a thu duge RN —_————
[} p v ¢ < e perer

Nbu vQy trong trudng hop chc 8 =8, ‘G, thi két qud 11 mgnh hon III,

Mt 86 vén d& cdn mdb s
—~ Ph&t bidu @jnb nghta cho thugl toan déo 14p. i



f

—~ Trong trudng hop ¢6 dinh nghla v& thudt todn doe 1ap thi hiéu qué cfia thugdt todn
t8 hop L nhitng thudt todn khong ddc Lip s& ra san? Ching 10l chdn thanh cdm on tlén sl
~ +Bach Mung Khang va phéng nhdn dgng Vien KHTTDK v& sy giap d& nhigt tinh vi eé nhitng
gol ¥ qiy bau cho bal bao nay. Chang to! xin cam on ddng nghi¢p Nguyda Thanh Thiy
truedng dgl hoe Baoh Khoa IHa Nol, an ¢6 nhitng ¥ kién. bd fch cho bal béo, ’

Nhan ngdy 8-3-1986
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ABSTRACT

Some results of the efficiencies of the combined
pattern recognition algorithm

The paper presents the evalution of the error probability of the combined pattern re
cognition algorithm based on N. independing algorithms. These maln results are follows: If
every glven algorithin has error probabilily 0 < 8 < 1/2 then RN < exp [ = N. c(® |, here

1
e(B) = In —— ===z,
2 Vel — 6)
When all of the given algorithms have error probahill ty 0 << B << 1/2 respectively,
then the error probability of combined patlern recognition algorithms satisfies

: I PR L ek N\
AN S 7 (z Vel —eu) 1 -2 Y e/n?,
i=1

i=1

18



TAP CHI RHOA HQC TINH TOAN VA BIEU KHIEN TAP 11 (1086), S6 8 (14-18; 27)

o

MOT CACH TIEP CAN VISC BIRU DIEN
ANH cA POI TUQNG QUA BONG CUA NO-

_ PIIAM NGOC KHOI

TOM TAT NOI BUNG

Bhil bho (18 cdp dén mot kidu dir ligu dife bi¢t ding d8 bidu dién d8i tweng trén &nh. 46
la edy tir phan do. Che todn. It vad ham thao tAe trén cdy tir phan Ao dwge dwa ra. cing vaj
ofic tinh ghift elin chang. Mot vai dp dyng trye (i€p elia ely tir phan fo dwge trinh bay. Phiin
cudii bai bdo cd dua ra wée lwgng hidu qui elin hidu didn cdy t& phdn so véi mit 40 Jd logl
vi mit ddy chuydn A6t vél mot dnh ey thd eho Lrwde, ' ,

1-MO DAU

Bii toan x& Iy dnh dya trén bong cée d8i tuong duge @8 cip dén trong nhidu linh vye
ap dyng kbae nhaut didu tra @dja hinh, phdn (ich sinh—y hoo va dilec bigt 14 trong vide kidm
djnh chél lrgng edo sin phm céng nghigp [1, 2]. B6i vél cac dnh nhj phan, 42 bidu di¥n cc
a6i twgng trén dnh, ¢6 3 chch mA héa sau duge ding mot cdch phd bién nhil: mi do dai
logt (run length code), mi ddy chuydn (chain code), vi cdy L phan (quadtree) [7). Bai bao nay
A m& rong mOt vad k6t qud nghién etru v@ edy t& phin dit dirge cong b8 trong mot bal béo
truwde [0l D8 cho tipn, ta gilr nguyén céc ky phap dd diny.

o] ddy, mot dnh nhj phan @wgc hidu ld mot ma trdn c¢6 c¢& NXN, (N =2"%, mdl phin
tlr elia n6 nhin gidtr] 0 hede 1 tdy thude gid tr] cla didm &nh twong tng I trdng hoiic den.
Tap hop céde phan t& 11ién théng vél nhau 1h& hién mot d6f twgng (rén Anh,

CAy t&r phdn 1A mot efiu trae dtr ligu phin c£p ding @& bidu didn cd dong Anh nhi
phAn 2 chidu. Cfu trc ndy dya trén vige chiu mét cdch lidn ti€p ma (r4n thanh cdc kh6i phiin
tw cho dfn khi ta thu dwge cdc khdéi ddug mau (181 thidu 14 mét Aidm anh), sno cho trong nidt
khéi chi hao gdbm toan gid (r] 1holic 0. P¥ ¥ réng néu énh c6 e 2" X2" thi sau lin chia thi Kk,
mdl kh6l phin tw eé c& 2°¥X3"~*. Vi dy nhu Anh trong hinh 1a twong tng vél qué trinh
lam min v& & hinh 1b, QuA trinh ndy 6 1hd bilu didn bdi mot c4y tt phan nhur sau : géec clia cAy
twong tng véi todn bd &nh, 4 con clia mot dinh twong Gng véi 4 khéi philn twr, va chc 14 (rong
ung vél cde kh6l phiin (v ddng mAu (khdng citn chia nita) va nhin gidtri BLACK hoiic WHITE
tiy theo cée phiin t&r &nh trong d6 1a | hay 0. Cto dinh khong phifla 14 trog véi che kh6i phiin
lw e6 chitu cd hai hogi @idm &nh { va 0, mang gif trj thu¢e tinli GRAY. Bidu difn cdy cilp d
ciia hinh 1a dwge v& & hinh 1c.

sy

oy
T !

! pEE
Wiy

Lap- 118 SR ¢ ELET SRR IR LR ﬁ]

Hinh 1a Hinh 1b
Pé1 tugng trén dnh Viée chin mjn dnh thanh che khéi phin tw

14
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Hinh'fe
Bidu difn edy tit phan ciia &nh trén hinh l1a

Mgc di & day mot d61 tugng duge bitu cikn béi hop cha mot s§ khéi vudng, nhwng
cie khél & day e6 40 dal chulin (Idy thira cin 2) vk cac vi (vf chudn, Vi ma trign bun ddu co
kich thwée 2° X 2%, chidu cao clia cdy nhidu nhit la n. T S B

Mot trong nhitnyg nghién ctu diu tién vd ciy tr phin vi ap dung etia n6 trong xtr 1y
&nh 14 bai bdo cia Sidhu va Boute [3]. Gan diy, Samet vi Rosenfeld dit ¢ nhithg bal t3ng
quan' vd ljch st clin cAy tir phin vi vige bitu diln finh bl béng cha dbi tweag (4],

11 - c¢fu TROC DU LILU CHO CAY TU PHAN

2.1, Cay ti& phén do

Lién quan d&n bidu diln cay t&r phin, mit cfiu trae  dit litu truyén 1héng duge sk
dyng A4 tinh tokn che dge trung dnh viv phan tich anh [5]. M3 dinh clia cAy t&r phan cd thd
dwge Lru trit dudi dang mot record chira 8 trudng. 5irudng ddu chtra 16n eac con trd trd
t61 @lnh oha va 4 dinh con voi nhtin ¢ NW, NE, SW, SE, twong trng véi 4 khél con elia moit
khéi: Tay—DBke, Dong—DBie, Tay—Nam, Dong~Num. Truéng thit 6 ¢6 1&n la NODETYPE m6
& not dung cla khéi: WHITE néu khéi cht chtra che dl®m anh o6 gia trj 0, BLACK néu khéi
¢hl chia che didm &nh ¢6 git tej 1, vi GRAY néu kh6l ehtra cd 2 logl didm &nh.

Méi dhy c6 mot s§ the gid A8 xuwdng nhitng efiu trae dfe liéu cho riéng bidu didn cay
tt phan, khong sit dyny co ch8 con tré. Suu ddy te s& ding mot cfu trae div lidu, goi la evy
tir phan &o, do John vA Iyeungar dwa ra [6].

Gl el vhng mot khol vuong c6 4 khdal philn tu duge danh chi a8 nlur sau

P ]

011

Y Ll

' 203

{wong (ng vol cac khoi phdn tw NW, NE, SW, SE. M&1 kh6i phan te trong énh duge tng
vol mot dinh trong edy t& phan, dinh ndy co 4 eon dirge ddnh 86 Lir tral sang phéi theo thir
tg 0, 1, 2, 3 Ta s8 biku difn mél dinh P ciu cdy t¢ phin bdi m¢t ciip s6 nguyén (L, K
trong d6: ;

— L 1h mite cfa dinh (tre 1a khodng chch tir go dén dinh), 0 SL<n,

L-1
- K duge xde dinh bdi K= P, ar d 0K <3
i=0
& ddy, (@L—tyeey A1 0) 12 duomg di tir gbe toi dinh b,
K¢ hieu

ot



K = ap-1.. a18o P'= (b, K)

‘Level (P) =L , Code(P) = K,

Trén cfu trie dft Hé¢u ndy, mot a6 todn ti sau dwge xéc dinh

1) Phép trir muwon 93 Suba |

| Pit P 1a4 mot dinh khac gde cd bidu diln (L, K), khi @6 Sub2 (P) = (L', K")
trong &6 I'=L \

K’ = sign 8] _ " ay 8y ‘ _' .

vél ehe ai duge tinh mdt edch d¢ quy nhu sau:

- Dby =
~ a; t= ((a1+4)~b) mod ¢
bH_“:’O néu a; 2 b1y 1=0,1,. L=I
2 nguge lgl
+ néu b1 =0
gign 1=
< , — néu br—q =2

Vi dy: Sub2 (8,811) = (3,138), Sub2 (8,111) = (8, —338)
2) Phép quay thugn: Rot*
Tru®e h&t, Rot* dwge @jnh nghia trén t4p hiru han !0. 1,2 8}
Rot* (0) = 1, Rot* (1) =3,
Rot* (2) = 0. Rot* (3) = 2.
Sau d6 Rot* duwge mé rong mot chch ty nhién trén tdp.vo han |0. 1, 2, 8 i"=
Rot* (xa) = Rot* (x) Rot* (a) .

wong @6 x € [0, 1,2, 8)% a€fo 1,2 3]
Tip theo, Rot* duge m& rong mot lin nita trén t4p che dinh ela cdy td phén
Rot* (L, K) = (L, Rot* (K)).
3) Phép quay nghjch: Rot™
Rot™ duwge dinh nghia la: Rot™ = (RotH)~!.

“"" 2.2, Myt vAl tinh chét ciia ¢y W phan do

Ta cé thd nhan duge mdt 86 tinh chéit sau ddy ctin cdy t& phan 4o ding dd bidu didn
$nh nhj phan [8].

Tinh oh&t 1t M3 dlnh P = (L, K) ting vél mot kh6l phidn tu oda dnh cé & gonk;
nél riéng, néu L == n thl dinh P tng vol mot didm &nh,

Tinh chét 2: Rot™ (P) cho ta bidu difn ciia ¢hinh @inh P suu khi quay &nh m{t géc
00° thufn chidu kim ddng hd.

Tinh chAt 8: Rot™ (P) cho ta bidu didn cin chinh d@inh P sau khi quay &nh m¢t gée
90° nguge chidu kim ddng hd.

Pinh 1y 4: Néu Sign (Code Sub2(P)) ~ 0 thi Sub2(P) xdc &inh khSi phin tr giap P
vé phia Bie, ngugo lgi, P nim st bién phia bic cla &nh.

H& qud 6: Cho bién side thuge tdp IBﬁc. TAy, Nam, BOngi tdp ndy 'dwge nill ‘héa

b&i-0, 1, 2, 3. Dit P 1a mot kh6i phdn tw clu &b 1. Khol phan tu Q duge xéo djnh bl

cong thie
Q = Rot=*%* (Sub2 (Rot"** (P)),

Kbhi a6, néu sigu (Code (Sub2 (Rot*!%® (P))) > 0 thi Q 1& kho! phin tr ndm k& P vd phia side

vi ¢6 cing ¢0 nhw P
Tinh chét 6: Néu mét 4ldm dnh P = (L, K) o6 cée toa d9 bidu didn duél devg nhj

phan bdi
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X5 Xnafew X1 Xor ¥ = Ynelons y;y';. %, y1 € ID. 1] thi ta ¢6 hé thée sau
1=1 ) t
K= 2, Qyi+x).4,
. i=0 : :
~ 'Tinh ch&t 7: Néu dinh P tng vél mot khél vubng (L < n), thi chc tea d§ cla géc
‘trén beén trdi dwge tinh bl : '

1-1 L=t |
x(P) = ¥ (ai mod22"" L,  y(P) = T '(a div 22ME,
i=0 : i=p —

Cde tinh chilt trén déng mot val tré co bin treng vige xAy dyng cée thuft teén x& 1y
dnh-trén bidu didn m@ (& phan: tinh moment va cée diie ireng hinh hoe efia dnh, phan tich
tinh lién théng ctn dnh, d81 shnh dnh, chuy@n adi (i bidu didn md chy ti phan sang eéc bidu

' difo mll khdc vA nguge lgl, Cé thd xem céc thudl toén chi tiét trong (8] =

Il = PANH GIA HIBU QUA c0A B1kU DIEN MA CAY TU PHAN
0 v&I Biltu DTEN KHAC

Cée k§ thudt mit héa &nh khée nhau d2u cé mot lgi @idm chung 1a x4t gon b nbé luu
trit dnh. Tuy nhién d6i véi mét &nh ey th?, k§ thudt mit héu nay Igl té ra 181 hon k§ thogt
khée, Trong phiin nay ta s& chl ra céc didu kién A& chuyén sang cde logi mi _hﬁﬁ“khac, khi
cho &nk bidu didn bdl mit edy tir phin ;

3.1, Dol vé1 ma d) dai logt ;

Gid e mot dnh c6 c& 2™ X 2" drge bidu didn bdi eay tér phan Q vél Q dinh. M3
dinh P thude Q ¢6 3 thude tinh: Level (P), Code (P) va Color (P), ehting tvong tng c@in logsn
bit, 2n bit v& 2 bit A& lru trir. Vay, bO nhé ctin thi¢l cho Q la:

Q(2 + 20 + loggn).
V&l mdi dinh P = (L, K) €Q, theo cso tinh chit 1 va 7, la djnh nghia chc ham
w 14n=L
X(P) = = (a; mod ) 2
t=0
L-1
y (P) = 2= (as div 2) 3
t=0
S‘P) =3 2‘1-'-;-

Pyt B 1a t4p cheld den olin cdy & phdn, ta 66 tdp 86 nguysn BY duge xhe djnh nhwsau
BY= [y (P):P € B] U [y (P)+ s(P) +1, PEB| Véi quan hé bling nhau « =» theo nghiu
thong thuéng trén BY, o cé thp BY =BY/=, Ky higu b IA lyc lugng cla tdp BY. mdi
-;j éB_YJmc dinh déng &nh (rén 46 c6 th¥ xuft hign mét biuh trang méi (hinh 2),

i+n =L

z

Hinh 21 €Cic toa d§ y trén a6 c6 thd xukit hién hinh trgng
mél elia logt chay che didm &nh
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DPe xac dinh s8 logt chay ctlia ecde didm dnh, vél mbi y| | € BY dwge dil twong tng tAp
H € B va quan hé TyCHjXHy theo cheh sau

Hy=[P & B:y € [y®), y(P) +s(P)]}

P Pix(Pm)=x(P1)+ s(P)+ | holie x(P1) = 2(Pn) + 8 (Pw)+1j Pm, P1 € Hj

Tidp theo, néu dft Y1 14 bao d6nyg phén xg, be cfu efin Ty t1én Hj thi ta ¢6 thp Hy* =
Hy/Y* m&i phan t& clia n6 chirs ehe khéi k8 nhau lidn tiép theo chidu ngang
Téng 86 logt chay trong bidu didn md ) dai logt s& It

Eyw - 3)) cardz(H ), trong @8 Yo = 20

=1
Nhu vay, tdngs6 khéilugng bd nhé oiln diing cho &nh trong hiéu didn mi d6 dai logl 1a
b — el
2 (n+1) Y (yje1 = yp card (H#) bit.
=1 i

Dyu 1rén co s @6, ta ¢6 thd k&L lufn riing khi cho mdt &nh bidu didn bdi mi r:n:y
Ir phan. véi Q ainh, mi 4 dai logt s& (61 wu hon v& mit Lwu (rit khi
b
- — Q (2 + 20 + loyg,n)
E;; (yp1—y) card (Hj < TSI
3. 2, D61 vei ma day chuydn

V&l mdi B thude (Ap che 1o den B, bling mét thi tye don gldn (sem (9] e6 the xtbe
dinh dwege tap

No= [P &B:P I ké véi B},
B¢ dai bién thuée B dwego tinh béi
4 (n = Level (B)) = . min (n~ Level (B), n — Level (P)
PENp
Do d6 s6 vecto chl phuwong trong bitu didn mi ddy chuyén la
4 2 [n = Level (B)] — - \'::-: min (n— Level (B), n=Lovel (P)).
BEDB neBreB

Ta nhin duge cong thive tinh tdng 88 l::¢ nhé cfin ding 48 lvu telr  dnh lrrmg'ma day
ehuyén

3 (4 == n— Level (B) - > Z min (n — Level (B), n—Level (P)).

BEB BEDB PENp

D& ddy, 1a¢é th® két lugn rfing khicho mot &nhbidu didn béi m# cdy t& phan, ma day
chuydn s& t6i vu-hon v& miit luu trie khi

+ 2 [n- Level ()] - = = min(n=Lovel (8), n~Level (P)) Q(2-+2n+logen)
BEB BEB PENp G

Nhan ngay 21-4-1986

TAI LIEU THAM KHAO
1 E.L. Hall, Computer image processing and recognition. New York =— Academic
Press 1070,

2. M. Onoe et al, Chromosome Analysis by minlcompuler. CGIP — Vol 2, 1073, p.
402 — 416,

4o G.5, Sidhu, R./T.Buute, Property encoding: Application in hinary picture encoding
avd Loundary following., IEEE Trans. Comput. Vol C-21, 1972, p. 1208 -1216.

(Xem Hép trang' 7))@,
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Tep obl KHOA HOC TINH TOAN VA PIRU KHIEN TAP IU (1986), S6 3 19-27) '

SU TUONG DUONG CUA CAC BIEU MO RONG DON

PO XUAN T HO

1 - M@ PAU

Mét frong nhitng viin 4@ hi¢n nay dwge nhidu nguéi quan tAm la t&i wu héa vide xit
i chic odu hél trong co s dir ligu (CSDL) nh¥m Jam gidm bot thoi glan thye hié¢n trén miy
tinh khi xtr I nhitng efu hoi deé. : o

Alio A.V., Saglv Y., Ullman J.D,, [1,2,3] a2 s dung bidu (tablouux).d8 tél wu hos mot
16p cfic eAu hdi gdm 3 phép tinh chon, chiu vd k&t néi ty nhitn). Cde thit tye t6i wu duge
xdy dyng trén co sd cye tidu hon s6 dong etin bidu mod 1h edu hdi nhlim lopi bd duge
efic phép két néd thira, Day Id vige lam ¢d ¥ nghia do phép két neii 1a €dht nhit? trong 3 phép
tinh néu ra & tréun.

Trong |9, 10] the gidé il néu ra nhitng hgn ché clia khai niém bidu, trén co sd 46 dd
xudt dwa vho khai nidm bidu mé rong. K6t qud cho phép mé rong lop.che cdu hdi e6 Lhd sir
dyng bieu a8 t6i wu hoan. ;

D> bi tofin kidm fra sy twong duong cfia 2 biBu 1a bii todn NP - diy an, vi vy
trong [1,2] che the gid di duwa ra khai ni¢m bidu don (simple tableaux) twong trng l6p con
che cAu hdl ma trén thye t8 khong khée blét véi 16p nhitng cdu hdi xét & trén 14 bao. DPidu
¢4 ¥ nghia quan trong la thii tye A8 kidm (ra sy twong dwong efin cédc bidu don c6 @6 phire
tap v thod giun la da thive. Trong bai ndy nghién ctu sy tuong duong ofia chic bidu md réng
don va didu kién d® mot hidu md rong don e6 bidu thire quan h¢ tuwong ttng.

11 - MOT SO KHAT NIEM

Cée khtd niém co bAn vh cho thudt ngtr v8 CSDL quan h¢ c6 thd xem chi Liél trong [10].
& ddy ehi nhtte lal vai khai nigm sd dung cho cie phiin sau.

Trén ¢o s& dgl sé quan h§, cdu.hdi clia pgudi sit dyng co thd mo i dudi dang bidu
thire quan h¢ véi nhitng phép tinh chon, chifu, k&t ndl..

Néu A la thude tinh efla qnan h¢ r, e c dom (A), phép chon O’Aee(r) duge djnh
nghia [10] :
AR jpernial €€}
r1, ra & 2 quan hé c6 liege dd twong &ng Ry vd Ra. Phép k&t né&l ty nhién cliary, va ra, ki higu

ld riwrg:
riwraz=|) ¥ (W% 1a mot bd cla quan hp e6 luge dd By U Ry) A

(T 0 € r1) A@0a &rg): 0 [Ri] = [Ri), 82 [Ra] = 1 [Ral) |.
Bidu m& rong @ la_ mot ma trgn 2 chidu ¢é 86 cot biing 86 thufe tinh cfia quan h¢ vi
try theo trit ty cd dinh. %gbm hang dau tién goi Id gidn lwege, ki hifu wo v chce hiing wi.
W2iieey Wm. @ la 18p ctic ki higu xufit hién trong bidu,

tp={ai.bj.ék.é?.ul :
'trong @6 ay li chc blén phan bigt, by ~ chc bién khéng phin bigt; g. Gr i hi¢u tdp nhirng
glé trj € thuge midn xe dinh cda ohe thude tink, € dwye goi 1a ki hitu t4p nhitng gia tri
phan bigt. €* @uoc goi la ki hi¢u khéng phan bigt. Trén mdi_cft elia bidu @ chi xudt hidn
nhi%u nhét mét bién phan bidt a) hodlo mot ki hi¢u phén biét €.
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Mot dinh gid p a6l vl @ 1a phép thé& mdl ki higu trong ¢ mot gid tr| twong tng va

thda min céo diéu kién @ N N
) Néu € 1a ki hiéu 11p gia trj € thi p(6) = . Trong trwdng hop € = ¢ thi p (C)=¢
b) VoI wm viva,..va 1a 1 Ling clia @ th -
P (w) = p (vi) P (vad. p (vy)

Néu I'Ia mot thd hign clia quan h¢ vi try, khi d6 gla trj ofia bidu © & the hign I duge x40

dinh nhu sau: o
@) = [p(wo)| p 1a mot dinh git: p (w) € 1, § = f,m |
wo = gliin lege, wy = che dong clia @,

Trong [9,10] a8 néu qul te xdy dyng bidu m& rong @ cho mot hidu thire quan h¢ thu hep B
Ap dyng quy te do, ching ta c6 thd xdy dyng cho mdl bi2u thitc quan h$ thu hep E mot
bitu m& rong twong @ng,

VI(E) = (1),
VITE) — gl4 tr] elia bidu thée E vl thd hién I cda quan hé va try [1,2].

Hal bldu m& rong @y va @2 1a twong dwong (B & Gy), nbu vél 14t ch thd hign oda -

quan hé¢ vii try e i
@ (1) = @y (D) : ‘
@ va @ 14 hai bidu mé rong. 0 12 dnh xq bao ham nfu anh xg chc hing clia @y viho ohe
hang ofia @3 thda nhitng didu kign sau: '

~ Néu w, 1a gidn lurge clia ©@; thi 0 (wo) 1a glin lrge ofia @u. 0 4nh xg bién phan

bi¢t sang bién phan bigt, € sang €,
é, c e

— 0 dnh xq ki higu né"‘ sang é; holte é’:- é - €. Néu trong cft Ax trén 2 hang

va ] ofla @i ¢6 cdng €% thi trén hang 0(1) va O()) clia By 6 cﬁnlg ki hidu.

— Néu trong ot Ak trén 2 hang 1 va | ciia @ ¢6 cing mét bién khong phan bige th
trong oft Ak ofia 0() va 6(}) o5 odng mot ki higu. Ki higu nay 6 th¥ 1a bi6u phan bigt, bl
khong phan bigt, € hotjo €%, :

@i va Ga 6 cing lwge @3 quan he dfch. Pl2u kitn clin va @b ad @ = @; 14 On tal 4nh:
bao ham tir @1 vio %z va tr @1 vao @y [, 10].

111 - BIRU MO RONG BON, SU TUONG BUONG CUA CAC BIEU MO RONG PON

Bidu m& rng don la bidu ma ndu frong mol cot ¢6 bién khong phan bigt (b) lip hole
ki higu tdp chc gia tr} khong phan bigt (E¥) 1gp thi khong ¢6 ki higu khac 1gp trong cht dd
Lop bidu don la kh& rong, do dé trong thye t& ching ta thudng it giip bidu thtre quan h¢
twong tng vél bidu 14 khéng don.
x vd w 1 hai hang. N6l x phit w néu cic @idu kign sau ddy thda:

- X VA w c6 ciung s6 cit, e

~ Néu w 06 blén ai (hoffe ki higu €) trong mét ¢t thl x oling c6 bién ar (hoe
trong cft do. 3

~ Néu w ¢6 ki higu €* trong mot cot thi x c6 ki hitu

—~

é ho¥e @Tlrong et tuong tmg: € C €,
S 1 tap ehe hang eta %.x phit S nfu x phd ting hang trong S.
T kbéai niém phtt vd dnh xq bao hini, ohting la ¢c6 nhin xét: Néu @i va @3 12 hal bidu mé
rdng don cé gidn luge ddng nhit (chl khde bigt bling sy ddI tén céoe bidn phan biét hofe k
hidu tdp che gla trj phdn bi§t) va khéng e6 bidn khong phan bigt hofe ki hiu tdp cho gla
tr} khong phin blet 14p, khi @6 @=G; ndu va chf néu mdl hang ofa @ phit mot hang oda
@3 va mél hing etia @ phtt mot hang ciia @1,

@ 1o bldu md roug don, S—tdp cho hang, w—mot hang ofia bidu @. Buo dong cfia
tAp S 481 voi w, ki higu CLw(S) 14 t4p t6] thidu hing chika S thdéa nhitng digu ki¢n sau
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Néu xi € CLw(S) va x 1o mot hang ndo 46 clia @ vA x1, xp cé cdng bién khong phan bigt
trong mot cot ndo do nhung trong c¢pt &y w ¢6 ki hi¢u khae hofie =1 vA xg ¢o6 elng ki higu

: jﬁhbhg phan bigt @* con w b g?' hay €, voi G C € vi €y o= Cihi'xg € CLW(S).

Khail niém bao déng duge dua vio véi myc dich tim tdp odc hang clia bidu ‘5 céd khé:
niing édnh'xq vio w. Ta ¢6 djnh 1f sau: ; ‘

inh If 1, o
@ Ia bidu mé& rong don, CLw(S)=bao déng ofia t4p hiing S d81 vol w. Anh xg 0 drgc
xfio dinh nhw sau: :

o = W néu x € CLw(S)

x, v&l cde hang con lal.
Khi @6 0 12 4nh xg bao ham t& @ vao @ néu vd ehi nbu w phti CLw(S).

Chieng minh:

Néu: Gld thiét w phi CLw(S), Cin chitng minh réng 6 (x) 14 4nh xq bao bam. Ching minh
theo phwong phdp phdn chitng. Gi& thiét 0 khong phdi 14 4nh xg bao ham, c¢6 nghia tdn tgi
2 hing y vd z clia @ 06 ciung ki hitu d trong cdt B (d c6 th& 1a bién khéng. phan bi¢t hoje
ki higu é“) vir ¢6 nhitng ki higu khac higt trén cdc ham O(y) va 6(z) twong &ng trong B. Xét
efic trudmg hop saut :
a) C& y v # khong thuge CLw(S). Khi d6 O(y)=y, 0(z)=2z, Pldu gid thit mau thulin &
trén khong thd xdy ra,
" b) y € CLw(S) va z % CLw(S) hoife ngugo lgi. "
‘RO rang d khéng (hd 14 bién khéng phan bi¢t hoge ki higu e, That vay ¢
~ Néu y]B] =z2[B] =b, w[B] =d"== Db, Do y € CLw(8) suy ra z € CLw(S) din
dén mAu thufin vol gld thist.

~Néu y([B] = z[B] = é-"'. Do w phi CLw(S) va y € CLw(S) suy ra w[B] = é; hote

w[B] = é.: 1 6, C €, €= C, Theo quy tde xoy dyng CLw(S) suy ra € CLw(), tral voi
git thiét

Nhu vdy d chlco thdla bin phan bi¢t () hofie ki hitu tdp ede gia tr} phan bigt (€), Suy
ruz|B]l =y[B] =w [B].

o) = CAy va z ddu thupe CLw (S), Khi a6 0(y) =0(z) =w,

Trong trwéng hep ndy khong thd cé gid thi6t mau thufin, 0 14 Anh xg bao ham.
Chi néu: Pitu cdn chitng minh dwge suy ra trye ti€p tv d&jnh nghia clia Anh xq¢ bao ham
va quan h¢ phi
Binh If dit duge ching minh,

w — chudi 1a mét dity che hang z1, 23,.. 2k k 2> | sao cho Vi, 1<1<k, néu z1 v&
zi+1 €6 cing bidn khong phan bigt trong mét oot thi w c6 ki hi¢u khéc bigt trong cor do;
néu 21 v 211 c6 cing ki higu €™ thi w c6 ki higu Ef hotie & € €C, 6+ C,

Theo dijnh nghia clia bao déong zx € CLw (S) néu vi ohi néu 18n tel w—chudi z1, za..,,
2y mh 21 €8,

dink 1y 2. : .
A v B 1a 2 oft clia bldu n& roug don G vol che blén khong phan bift 1gp hote €* Iyp
irén 1Qp cho hdng Sy va Sa tuong tng. Gid thidt x pL@ CLx (S1), 0 1a 4nh xq bao ham 1t
CLx (S1) vao x vi &nh xg cdo hing khae vao chinh né, @' 1a bidu nhin dwge tt @ sau khi
logl b3 che hang CLx (S = {x]. Sg=Sa = (CLx (81) = {x]). Khi d6 néu S e6 s6 hang > 2 va
rong @’ w pht CLw (S3) tht trong @ w phti CL.w (S2),

Jikng minh:

1. Xét truong hop x & CLw (Ss). Cin chiing minh néu tdn (gl w—chudl trong CLw (Sa) (hi
w=chudl do cling trong CLw (Ss), Suy ra nfu w pbil CLw (Sg) trong @' thi w cllng pht
CLw (S2) trong ‘@, Vige chttng minh duge tién hanh quy ngp theo @¢ ddi viia w — chubi
rong G tir s t6l y, z € Sa, :
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Bude cvr ot B dai cia w~ohudl bling 1. Do y va 2 ¢é etng b hode & trong cht A nid 6

nén y € Sz, ;
Gl& thit nguge1gl y & Sy suy ra y € CLw (S1). Do Ss ¢6 it nhét 2 hing nén ta c6 thd gla
thist 2 &€ (S35 ~ {x}) vi vhy z % Clx (81). Khl A6 x phdi cé clng bién khong phén bigt

(b) hoge ki higu €* trong et A nhw trén hang y vd z, vi néu khéng z € CLx (S,
Nhi vy x €S, vk x € 8j din to1 mhu thuln véi gid thit x& CLw (Ss). Do @6
Yy € 83 vay € CLw (Ss). : , et
Buéde quy nap ¢ P
GI& thi€l diBu cdn chikng minh d& ddng vol treong hop w=chudi ¢6 d dai k—1, Chin
minh cling dting vél k. GiA sk w—chudi c6 deng z = z1. #3.... Zk—t, Zk = y trong
va theo gld thist quy ngp thl zk-1 € CLw (S3) trong @' Do x & CLw (S3) mén
x [A] =2k [A] vi trong truéng hep nywee lpi x € CLw (Sg).
y & CLx (S, Thit vQy, nbu y &€ CLx (S1) thi do y [A] = zk—1 [A] v& x phii y nén
zk-t € CLx (S1). Diin d6n tral_voi gld (hi quy ngp 1A zx—1 € CLx (S3). Suy ra
Yy € CLw (S3) va y 1A mot hang ctia @', ' 47 : '
2. Xét tredng hop x € CLw (Sg) trong @', 0; 14 anh xa bao ham trong @' ; 031.CLw (S3) > w
vih By dnh xq cic hang cdn Igi cha @' vho chinh né, Khi £y 0201 &nh xg CLw (Sy) vio w
Thit viy
~ Néu y € CLw (S2) vA y & CLx (S, khi @6 0y: y—+x v O3: x = w,
~ N6u y € CLw (Sp) v y & CLx (S1) thi tdn tel w — chubl ¢6 dang z1, 23,0, 2y =y
trong CLw (S). Twong ty nhw trén biing phwong phdp quy ngp ching ta chitng minh
dwge y € CLw (Sy) trong . :

Ta dd chtrng minh dwgo 020; CLw (S2) —w vA w phit CLw (S2) trong @.

St dyng @nh If trén c6_thd gidm s6 hang cfia bidu mé rong don theo quy téc sau:

Vi m3l hang i, j ca @ (i = ), x4 djnh ¢6 tdn lqi hay khéng bao ddéng CLI ())_bj i phi.
Tnong tru'b'n%hqp dn tol CLL(J) nhu viy, ¢6 thd logl bd ehc hang ela CLi () ty @. K6t qud
nhin duge 6’ twong dwong véi . Bling cheh a6 68 dwa bidu m& rong don vd dgng rt gon.
Thil tye COVERS ¢6 chite niing kidm tra hang i eé6 phl j khéng? '

Procedure COVERS (i, §, result) /™1 a6 phti j? */
Jor each eolumn A do

If row j has distinguished variable of distingulshed symbol In ¢olumn A, and row
has a different symbo in column A then golo (2) else

If row j has nondistinguished symbol €® in column A, and row 1| has no symbol

a or 'éf’: e|§_e!fhen

(2) relurn result < false

return result <= true

and COVERS

Néu bidu G co6 r hang, ¢ et vi cde tAp gid tri €\ dugo sip ¢6 Iywe lugng lon nhit 13 a
tht thé tye COVERS c¢6 €6 phite tap O (ce + n®logn).

Thit tye CLOSE e6 chire niing tim bao d6ng CLi()) ma bj hang i plii. CLOSE c6 o
phite tap 0 (*c + n®logn).

Procedure CLOSE (I §, NLi(j), result 1)

kg <= § :
(3) COVERS (i, ki, result)
(9 If resull = ctrue» then
begin

({) add row ki to CLi(j)
for each ecolumn A do
for cach row k do
for cach row 1 in CLi (j) do
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{5) If (row k and 1 have the same nondistinguished -
variable in A and row i hag another symbol in A)
or. (row k and 1 have the same nondist = symbol

in A and row | has CJ; or éf,_ @1 a € i @1 == €) ihien

begin
(6 ki = k3 goto (2)
end o
end ‘
return resull 1 =~ result
end CLOSE

* ''hit tye REDUCE ¢6 chirg ndng gidm ede hing el bigu @ néu didu do cho phép, REODUCE
6 d6 phire typ 0 (rte + r’nlogn), '
Procedure REDUCE (@)
for each row i of @ do
for each row § == i of @ do
begin
CLOSE(, §, CL1(}), result1)
If resultl = «true» then
remove the rows in GLi () from @
end
end REDUCE

DE ding ehieng minh djnh 1i sau day
Dinh 1 3. @ va @3 14 2 bidu m& roug don, A 1a edt vol ki higu d lgp (d «6 Lhe Ia

bién b hofie ki hitu €% trong tdp hang Siciia @i, Trong % khdng ¢6 hang w ndo phii CLw
(S1). Khi @6: — Néu Gy mm @3 va d 1a @¥ i trong odt A twong trng clin @y cling co 'é:’ Mp:

€ = €. Do @6 c6 thd dbng nhit G véi €1, ‘

- Néu @y =a @3 viv d 18 bl&n khéng phia bigt b thi trong cot A ctia @, eling 6 hién
Ihong phan bigt by ip. Khi d6 c6 thd thay thé b va by trong @1, @2 bling ki hitu €* mol &
€ = dom (A). St dyng djnh 1 trén chm&g la cé th® xay dwng thd ige TENT d&
ki@m tra s twong dwong ctia 2 bidu don ‘61 vi @i, Tht tye TEST ¢6 d§ phie lap
olrte + rn?lodn),

Procedure TEST (G, ©3)

begln ,

(1) REDUCE (@)

(2) REDUCE (@2); ;

(8) for each column A of % In which u repeated nondlsting.

variable by (or nondlstinguished symbol g:) do

begln
(4) if the column A In @; has no repeated nondistinguished

verisble (or mondisting—symbol ei 2 G = Cy) Lhen

)  return false; / @ Gy 5k @y o/
(6) let ba (or ef) De tho repeated nondisting — variable (or repeated nondisting =

symbol) in column A of @3
(7 meke by and by (or € ? and @:) be the same new symbol

€; label rows in which has repeated b or e
. end
(8) If every labeled row of %y is covered by a labeled row
~ of @ and vice versa Lhen
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(0 ff‘ every nolabeled row of @y is covered by a nolabeled
row of @3 and vice versa Lhen
(10) return truc; / w @, == Gy %
«n return false ;% G 5= Gy /
~ end TEST

IV - LOP CAC BIRU MO KONG DON O BIEU THUC QUAN HE TUONG UNG

4 1, M0t 86 khhi nigm v@ situ db thj
Gid (8t X = { Xte X3,y Xn | 10p hitn hgn va 8 = (B | 1 € &) 1a ho chc tdp con clia X
. thdn nhitng &ldu kig¢n au ! :
1L E o $ €
2, V Ei=X
1€ 7 :
Khi @6 cfip H = (X, &) duye gof 14 siéu dd thj, X 1d 14p cde dinh, Ei1a cqnh otin siéu dd thj,

Gla thi&t A S X ea=[EINA|EIEB; EINA o= ¢, Khi @6 Ha = (A, €A) dugo
gol 14 siéu @d thj con cda . : - :

Cho situ @3 thj H = (X,€) ;s va t 14 2 dinh, Pudng di tir s (ol b1y dily cée cung
Et,..., Ex thda nhirng didu ki¢n sau: '

1,8 € Ey

2. | € Ek

SENEn+61<1<k

Khi c6 dwdng di t @inh s &1 dinh t cha siéu 43 thi I, ta ndl rdng 2 dinh s va t 1d
lién thong, Twong ty, ta noi 2 cung Ei vd Ek la lién thong,

M €X, M1a typ dinh 1ién thong cla sléu @d thj nfu VestaEMtEMcod duong
ai tr s Lai L.

Thanh philn lién thong clia siéu dd thl H 14 t§p dinh (holle cung) lién théng 16n nhdt
GIa sl Ha 12 sléu @9 thj con ciia H. Ha dwge gol 1a sidu dd thj eon lién théng khong - tim
thuwdng nbu cde dinh ofia n6 la lién thong va &6 dinh otia sléu dd thj con > 1.

4.2, Lép ehe bidu my rong don cé bidu thée quan h§ twong ¥ng. Khonyg phii bAt ky
myt biZu dun ndo cling c6 bidu thire quan h¢ twony tng. Pidu kidn a8 16p bldu m& rong don
¢6 bidu thire quan h¢ twong &ng dwge thd hién qua dinh Ii dudl day:

- Dijnh I 8, @ 1A bidu md rong don vol luge @d R.Ge (W, 8 la siéu dd thj gAn nhlin

d-roe xdy dyng theo quy ldc sau: W = tdp dinh, W = [wi|W| hang clia @, 1= I—,T] 8 =
tdp canh, € = {ExlEx CcCw l lix 14 cgnh duwge gan nhan X, EX = [u. Viey W l. Troag do
U, Vs o W, X — cfic hang cla @; Ja € Rt ula]l = v[A] = .. =w[A] =D (hoge é" va
x[A] = a hoiic ET Khi @6 bidu @ 14 {wong (tng vél mot bidu thire quan h¢ SPJ, nfu va chi
ndu khong ton tgi siéu dd thj con H lién Lhong khong tam thrdng clia G ma cd cqnh dugo
gin nhiin bdi cdc nat trong H.

Chitng minh : Chi nfu: Git (hi€t @ 1o bitu m& rong don tuong @ng véi mol bidu
thiro quan h¢ SPJ. Cin chiérng minh khong tdn tgi situ dd thj con H lién thong khéng tdm

thueang. Chirng minh blng phuong phép phén chirng.
GI thi€t 3 H vé! che tinh chdt k& trén va 3 bldu the quan he E: @g = @. Xty

dyng cay bidu difn E theo cdo quy thc sau: — Ding nhirng quy tde bién ddl d& gop diy
phép chon nhim thye higa ching mdt 1an vi diy xubng phin la |6, 7]
o G O'Fn(ﬂ)...) =0 A A F,(
Fi c6 deng A1 € €, € C dom(A)
Oy Am EN =%y Am (or(E))

O 1(Eq # BEg) = (¢r(Ep) # Ez nfu nhirng thube tinh trong F 1A cdc thude tinh cla Ei.
or(E1* Eg) = UF1(E‘>* Mg (E2) néu F = F; /\ Fa va F1 chia nhitng thuge tinh Ey T2 chia

thufc tinh Ea.
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— M&i dinh cfia sléu @d thi twong tGng vél :mot_cay con co sd. MBi chy con co sb

chtra mot 14 twong @ng vol luge @d quan hé R, CAy con co 8&—hitu difn ciia bidu thite con

.06 dang 1dng quat

FIXI(UFII A Fin . (R))

e

X1 gdm nhitng thuge tinh (wong tng vél odc cOt trén hang | efia bidu @ c6 ki higu lip, blén’

ax hotic ki higu &

Trong cdy bidu difn bidu thite E. gol z 14 ntit cha thip nhiit cla che chy con eo 8& tuong
tng véi nhitng nat cla si¢u d3 thj con H. GIA thiél.y1. y2. « Yk — che con_tryc tiép olia Z.
T1, T2, v.s Tk = nhitng cAy con cé gfic 1% y1. Y2y «oy Yk Theo edch chon z J Ty va Ty chira
edc cAy con co sy twong tng véi che dinhu, v thude H: u, v thuge ocung E, c6 nhin w.

Pidu d6 c6_nghia A E€R, u[a] = v[A] = b hoe u[A] = v[A]= €* v phép chibu db tgo

ra b hoe €* phil niim trén z (theo céch chon z). Mt khéo, w € H nén trong cAy bidu diln
biduthtre E cly con co 8¥ twong tng vél wcling nfim trong Tk ndo d6sau z Vivdy chy con d6

cting chju the ddng clia phép chibu trén. Nhung theo ‘gla thiét w[A] = a hoje wlAl - é’dﬁn
tél maAu thuln, ‘ .

N#u: Gii thiét khong ton tal siéu dd thj con litn thong khong tim (hwérng H vol eée
tinh ehft k& trén. khi d6 tdn tgi bidu thire quan h¢ E trong tng vol G: %g = @, Trutce hét
ta m6 A thit tye @3 xAy dyng bidu thére quan h¢ E. Sau d6 chirng minh @r=%. Thit tye gdm

2 phiin: .
Phin 1: Xdy dyng va thao the véi sidu dd thi G@ (

Phiin 9: Trén co s& két qud cia phin 1 tién hanh xdy dyng bieu thire quan hé
teong tng. .

Thit tye duwge tién hanh 4¢ quy.
~ XAy dyng sléu @d thj G twong tng vél G theo quy the AR néu ra & trén.

- it st 60, P, 6{, k> 2 1 cho situ @ thi con lien thong cla Geg: Nhing
siéu @3 thj con ndy @8u thda didu ki¢n cla dinh 1. cggl)' %(21)""' %S) 14 oo bidu con ctia @

twong tng véi nhitng A8 thi con lén thong Gcln..... chi). Gidm luge clia %Ei) duge xde dinh

theo quy thc sou: V&l mdi et Ak néu trong bidu (5?) d hang w: wlA] = ax thi trén gién

lrge 6 bitn phan bigt ax; nbu w(A] =0 thi trén gidn lege c6 ki higu 8~ Trong chc Lrudng
hop con lgi, trén gidn lwge déu tring.

= T %gn xdy dyng %}“) 'béng chch @81 bién khong phan bigt b (hofe ki higu £y

thanh bién phan bi¢t a (holic ki higu €) néu né ddng thol xudt hign trong cft A clia mol.@l({”

¢ : - AR
khée. Trén gidn luge cla ‘5]( ), duwge ghi thém bi€n phan bigt a holc € trong cft A tuong
tng. Do @ 1a bitu m& réng don nén @idu d6 chi xdy ra trén mdl ¢pt vol nbidu nbt 14 mot
ki hitu md & cOt @6 khong chira a hofie €' (theo cach x*y dyng Gg ).

R& rang la cac bidu con @f”,....@f} cling la bidu mé rong don vi G(@;m) la nhirng

eidu dd thj con tuong wng.
Qua trinh trén s& duwge litp véi cée @"m ma ¢6 88 hing > 1. K&t qud s nhin duge

ehc hidu con @gk) chl gdm mot hang,
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Phiin 7 gdm nhirng thi tyc @d xAy dyng bidu thie guan h¢ =E(L

don '%'(k). .

Budoe co s 1a thd tye dB bién adf bldu don ‘EJ ¢6 , mdt hang, Thii h.ro lam vige

theo quy tdes

~ Duyét térng cft clia bidu theo hang. NEu trong et Ay ndo d6 xuft hlen ki higu 4
hoie é | thi thiét 1ap phép chpn Al G ER): R = luge 43 quan h¢ vD try. K€t qud nhin
auge bi&q thire chon c6 dong: o'm A A Fg(RJ :

(k) (k) :
; By” = ™ g Ay ®
(k)

¢6 ki higu khée « L) ».
Theo quy tée xdy dyng trén, d8 dAng chirng minh s QSE“‘) %(k) | :
Gid thi6l & bude ther (n—1) ching ta cé sidn ad thi G@ gdm.k thanh phiin litn thong

Gc@- vy Gy va Al xdy dyog duge cic bidu thée quan ho El pieny Ek trong tbGng vél
k '

%iu 1"y %

Kkt
Khi a6 bidu thte quan h¢ E tuong frng vol f?a'

B o= ITx (# E)

X 14 thp thude tinh tuong ¢ng vo6l cde eft trong CE ed ki higu khée «LJ» trén glin
lugo cia %. RO rang @k = @,

Téac g:i. xin chdn thanh cim'on sy gitp d& va nhitng ¥ kién gép ¥, trao ddi ciia ddng chi
Ph¢ ti€n s1 Lé Tifn Vwong.

Ngdy nhan bt 1.8-1986
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TAP CHI KHOA ﬁoc TINH TOAN VA DPIRU KHIEN, Tip II (1088), S6 3  (28-29)
THONG BAO NGHIEN CUU

vE MOT B0 CHUONG TRINH TIEN 1CH XAY DYNG
TREN HE PHAT TRIEN VI TINH FT 68K

NGUYEN CHI CONG

MO pAv

Mot trong cde mye tidu nghién ctru &ng dyng clia chdng toi 1a thyé hi¢n nhitng chire
ning khal thac va tridn khai phiin m&m h¢ théng ciia cac may vl tinh khée nhau. BY chwong
trinh tién fch glél thidu & day co6 thd giap cho 'nhitng ngwdi s dyng néd can thitp duge shu
hon vho nhidu hé théng quen thude hoje méi lg v xdy dyng cing mot chwong trinh trén
‘nhitng may khéng cing ho ma viin d& dang chuy&n ddi. Viéc d6 ciing ti¢n Igi cho sy hop
thc gitta cac don vi nghién ctru hoffe &p dyng vi tin hoe olia ching ta nhiim tranh sy ling
phi phin m&m va tho¢i glan thio chwong tring Ip. - :

e MO TA

'

BO chuong trinh khal thdc va tridn khal phan m¥m hé théng dwge thye hign va cal
axt trén hé phat tridn vi tinh FT 68K [1] trong nim 1085. N6 cé the d& dang sita Ial va cdl
dit sang cde may khéc khiolin thiét, By chuong trinh tign fch ndy gdm cé babd phin chinh
sau day: .

— Chuong trinh tao khuén FORMAT da niing,
—~ Chuong trinh sno chép vh sira 481 dfa mdm,
=~ Chwong trinh moé phdng cédc hé &idu hanh vi tinh.

I. Chweong trinh FORMAY da nding E B

St dyng n6 c6 thd tao khudn .cho tft ch che logi dia m¥m 5" 1/4 va 8" cé soft §6¢s
toring véi mat ¢ don hofie kép, rinh don hole kép va irén mot mit hoiic ‘et hai d&u duge.
Chuwong trinh ndy cdn cho phép chon @4 dal ciia che rinh va cdc sector theo nhidu tign -chufin
khae nhau hi¢u hinh, theo ché @ sang riinh holic sang cylindre. Vide sir dyngld thu@in tién-nhid
chc d61 thogi ngudi—may hign trén man hinh va vi¢e béo 18i ciing dwge ty-ddng hoa.

2, Chvong trinh sao chép va liru':-dbl dia mdn

Chuwong trinh nay cho.phép sao chép nguyén mfu hofe sao chép cé sta ddi tham'&8
vi dit 1léu trén chc loal dTa m®dm. H¢ FT MK c6 thd doc duwege cde dia mAu v sno chép linh
hogt mot ritnh hay nhidu riinh ddng th&i trén ciing mét & d1a hay trénnhidud khic nhau. Pay
1a mdt thuan lgi 16n* gitp chiing ta tim hi®u va khai thac mot h¢ thong didu hianh méi lg
ngay ¢ & khi chwa ¢6 miy mlu, MOl wu &idm nira la chwong trinh niy 6 thd sao chép va sla
ad1 't mot sector d&n mol sector trong cing mot rilnh clia dia m&m. Ching ta'¢6 th¥ d& dang
sira’ddf ‘MmOl s6 h¢ didu hanh vi tinh @& cdi dgt sang mot h§ méy khée ho. Nhitng stra' 441
nay ‘t4p trung chl y6u vdo vige thiét 14p sy -twong hop gilta che khél trong-h¢ diéu hanly
do' @6 chwong trinh d& lam ting tinh m&ni ddo ctia h¢ théng. , eye oy unpEg
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3. Chwong trink mo phéng cde hd didu hanh vi tinh
Day 14 mot chwong trinh tign fch tgo didu kign cho ta lam vige véi cde he @idu hanh

. thudc nhitng ho vi tinh quen bigt. Mye lye tam thei hi¢gn nay la nhu sau:

-1 Ho CPM 68K FT 68K)

2 Ho may VT (82, 83)
"3 Ho may IBM PC (XT, ‘AT) .

4 Ho may PKD (80,82) -

5 Ho miy OSBORNE-1 , i

6 ITo méy APPLE-IIL 7

Théng qua don vi ban phim va man hinh ta ¢6 th& chon m¢t trong sdu khd niing trén

vd 8 dfa B cla h¢ FT 68K dwge col nhuw la mdt may Ao twong hep vél hé diu hdnh vira
chon. Sy mo phdng hign dang con & mire d¢ st dyng nhitng 1¢nh thudng tra phd bién nhu @

— DIR : xem danh myc céc t4p trén dia

— REN : thay d8l tén cho mét t4p

~ AVDB : Cht gitr mot tdp 1én dia

= TYPE : @dgc mét tdp vio b9 nhé trong -

— TYPED : &oc m{t tdp vio b) nhé trong vd hién 1én man hinh.

Ding h¢ phat tridn vi tinh FT 68 K c6 chwong trinh m6 phdng chc h¢ didu hanh khée
nhau c¢on cho phép ta tao ra mot thist bj vao dir liu da nang vél cdc bidu format phong
phtt khéc nhau va d8 si dyng trén nhidu may tinh khée nhau. Chon mét trong sfiu ho trén
cling ¢6 thd vao dir ligu cho chc ho méay con lai, vA nguge lglkhéd niing md rfng sang che ho
mél cling khong ¢6 gl khé thye hién. :

K& lwdu : Trén co s& ha FT 68K vél by chuong trinh vira nél trén dAy con cé thd
tiép tye xAy dyng chc chire ning khéc, phye vy cho nghién etru nhitng bd vi xi¥ 1y mél hoje
nhitng h¢ @idu hanh vi tinh khée. Vi¢e ndy cling khong ngoadl mye dich thir théch vi lya chon
nhitng ho vi mgch hojje nhitng chwong trinh thich hgp vao ting trudng hop (rng dyng cy
thd do thye t§ dgt ra cln gidl quyét c6 hiu qud nhanh, Tuy cén dang viét & hgp ngit Moto-
rola 68000 va ¢hay duéi CP/M, kidu chwong trinh nay ¢6 khi niing chuy®n sang chc ho khéc
vd b3 xung nhidu chi tiét 1 mi hon, = :

TAl LIEU THAM KHAO

e 1. Nguyén Ch Cong, TrAn Xudn Thugn, H¢ phat tridn vi tinh FT 68K, Tap chi Khoa
hoo tinh toén va didu khidn, tdp I, s6 3, 1985. '

ABSTRACT

On an Utility Realized on the FT 68K

On the Microcomputer Development System FT 68K has been written and implemented
a set of Universal Floppy Disk Utilities, of which three programs are discussed here:

1
=FORMAT for all types of diamelers 5" 7and 8", single — sided or double — sided, with

,u:l‘ngl‘e or donble or quad density, soft sectoring by track or by cylinder,

— COPY and MODIFY : neads and writes with different formats on a track or inore,

" of a dlve or two ones, from a seclor to all sectros of the same track.

— DOS SIMULATION ¢ the dive B in this mode ls & vintual machine with the residen
commands of any DOS selected among the CP/M 68K, CP/M80, PC ~ DOS, Apple DOS ete.
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TIN TUC HOAT DONG

Hol théo: CO SO TOAN HQC CUA
TIN HQC VA BAO VE TIN -

143 nghy 4 dén 6 thdng 7 nim 1930 tai Ha NM. Vién toan hoc Vién khoa hoe Vit Nam da
phél hgp vél mdt 86 treong dai hoe va co quan nghién ctru t3 chire hol thao khea hoe

¢ Co 8% toAn hoc cda tin hoe v bdo vé tin». o
Gan 100 dgi bidu d& nghe vd thido lufn 8 bio cho 1dng quan va 25 bho cfio k&t qui
nghlén ettu thude cde linh vyoe @
— Otomat v& ngdn ngtt. hinh thtre
— Nhén dang
— Co s¥ dit 1léu vA 14p trinh
— P§ phite tep tinh toén
— Che vin 4% td hop.
Hol nghi d& danh mét budi man dam trac asi

THONG TIN KHOA HQG — CAC VAN DE CON M@

Cée béo cho tdng quan: .

~ B8 Long Van (Vi4n todn hoe, Ha N¢i) : Dang digu vo hgn clia Otdmat hitu hgn va
mot s6 vén a¥ co lién quan.

— Nguy8n Xuan My (Bgl hoo k§ thujt quAn sy, Vinh Phd): Mot 86 hudng nghién edu
cla Iy thuyft ngdn ngt hinh thirc. !

— Nguy8n quSe Toln (Dal hoc tdng hop Hi Noi): V8 ofic clu trie dir ligu,

~ L& Cong Thanh (Vign todn hoc, Ha Noi), Nguy&n Hitu Ngy (Pgl hoo tdng hop Ha Nob) s
Vvaly thuyét dd phire tap tinh toAn. .

— Bach Hung Khang, Hoang Kiém (Vign khoa hoe tinh todn va dldu khidn, Ha NoD: ,

Mot 88 vén @@ tofin hoc cla tri tué nhan {go.
~ Phagm Trd An (Vign toan hoc, Ha NoD : Mot 88 vin a8 toan hoe cla mgng Petrl.

— Vit Duy Min (Vign khoa hoe tinh tedn vi ditu khidn, Ha Noi): Ddng bd héa che

qué4 trinh twong tranh. : .
- Vi Dinh Hoa (Vién khoa hoo tinh todn va didukhidn, HA N6I): V3 bal todn eiia Hamilten

95 bo cho cdn lgi diu A3 cAp dén nhirng két qud nghlén cilru gin day ni@t cla hia

h6t che tho gid trd deng 4 sung stre.
NGUYEN XUAN HUY
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cI0F THIGU SACH

'

N.Wirth. AU 'TRUC DO LIEU + GIAI THUAT = CHUONG TRINH
Nguy&n Van Ba, Nguyén Vian Lw, Vi Duy Min, H3 Thun djch.

H® Thulln higu dinh va giol thigu, NXB THONG KB Ha No'!. 1982, -500tr.
Nguyén bdn: N,Wirth, Algorithins + Dala alructures = Programs.

Pdy 14 mdt trong nhirng cudn shch hay v& lap trinh hign o6 trén thé glol, The gla
clin cutin sich nay=IHiklauxWirth ~1a ngus! kh&i thdo va tryge ti€p phat trldn ngbn nglr 14p
trinh PASCAC, k& t¥ nhitag phwong 4n ban ddu oho téi nhirng phwong 4n hign dapi nhe
PASCAL MODULA—-2, Hon (hé nita. cing v&i Dijkstra, Hoare, Kauth, v.v... nhithg' nhy Iy
lugn v& l4pteinh cé tén tudl. N.Wirth dd tham gia mot eich tich cyc vd sdng lao trong cude
«chch mang 1dp trinh » didn ra t nhitng ndm 60 cla th8 ky. -

Nl dung clia oudn sich minh hoa mot cach tal tinh, ddly stre thuy8t phye quan niém
chwong trinh 1A nhitng md t& oy thd olia cho gidl thuft trira tweng dya trén nhitng bidu difn
vh cfiu tric d® (gu ddc hIgt, nhu edng thie nghn gon A + D8 = P duge diing d& agt tén
cho cun sich. Che tw twdng v@ 14p trinh ¢6 ciu trde, 14p trinh- hé théng, theo céeh Uép
cfn tir trén xubng duge thd hign mot chch sang stia. K§ thugt « tinh diin tng bude? duge
tho gid minh hoa thong qua vige chl tit héa tirng bwve bidu difn cia dir 1léu song song vol
sy chl (18t héa cfia gial thuft 48 din cang thich nghl véi ofo kha niing: cho phép clia mot
h¢ 14p trinh slin co, ' ‘

Trong chwong tht nhfit tde gld glél thidu cdch kién trde nén ohe ofu tric dit Héu
phite tap ti nhirng cflutrde dir lHpu nguyén thly vd nhing khuén mfu mye thude ofia nhitng
chwong trinh ding d8 xit 1y che offu trde dir ligu twong tng.

Chwong thir hal dd cfp dén nhirng gldl thudt sfip x6p mot cong cy 1 twdng ad thd
~hignnhidu nguyeén Iy cla l{ptrint va nhitng tinh hu6ng xuft hign trong nhidu tngdyng khéc
.mhau, Nhw tde gid nhfn xét «Thuwdng ta o6 (hd x4y dyng todn LY modt khoa glng vé lap
trinh ttr nhitng thi dy v& vén a2 sdp x&p >, ‘

Chwong thit ba xét cde gidl thujt ¢ qui va ohirng td @¢ qui 1a mot sy tdng quét hoa
cla Ifp. Cée thi dy néu trong chwong niy va cde chwrong tiép theo mang moty nghia quan
trong vé& phwong phép ludn cho vide thiét ké cac chwong trinh 16n va phite tgp nhw chuong
trinh djch, cho h¢ co s& dit ligu, ode hé trl tug nhan tgo. '

Chwong thir (wdanh choche k§ thudt mo t&, 13 ohire va xt 1y cée cfu trie dit lidu dong,

Chwong thi nim=—cfu trde cia ngén ngti' v trinh djch ¢6 thd xem nhu 14 mOt minh

hoa toan cénh cho nhitng vén @& c6t y&u trong lap trinh thong qua vige xdy dwng mot
chwong trinh djch cy thd, :

Cin nél tham rdng treée N,Wirth chua mot tdo gid ndo c6 thd didn dat lai mot chch
minh bgeh, chiit chd chwong trinh djeh do chinh minh xay dyng.

N.Wirth, LAP CHUPONG TRINH HE THONG _
Phgm Ngoo Kho! djeh. NXB KHOA HQC VA K¥ THUAT, Ha Noi, 1986, 183 tr.
Nguyén bén: N.Wirth, Systemalic Programming (An Introduction).

Tée gid trinh bhy dwél deng d8 hidu vA stie tich nhitng kién thire t61 thidu ma hit
ky ngudi lap trinh ndo cling cdn vi trang cho minh: Cfu trdec may tinh, ngdn ngit may, cde
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" ngbn ngit 14p trinh, cfu trie dr litu, che kf thudt xAy dyng va tri@n kbal mdt chwong trinh,

Mot 86 vén d8 Ttwge thd hign véi nhtbng Lthao tac chi tiét vA dde bigt tién logi nhu ching
minh chwong trinh, ¥ nghia v4 cdch vdn dyng chu thich trong mdt chwong trinh, edec thao

.tdc trén t4p tulln ty, che phép chuydn 'ddl glira che cach thd hién ciia’ dit 1igu. Dgc bigt, tae
‘glA néu nhidu thl dy x& 1y dee ligu dang s va deng viin ban: gldi hé phwong trinh tuyén

tinh, tim wée chung 1én phit cfia hai 86 ty nhién, tim 86 nguyén 16 ddu tién, dldu chinh
khuén dgng dit li¢u, xac dinh ti chdn chinh, cdc tir chinh quy. Co o

‘Khai ni¢m v& chwong (rinh con va edc cdch truydn tham tri dwge trinh bdy cfin ka,
Céc k¥ thudt 14p trinh cao ¢fp nhu tinh din tirng bude, thé va nghigm, glai thuft quay lui
duge phdn tich sfiu shc. '

Cuén sAch cung cip cho bgn doc nhidu tu li¢u kinh didn quy bau nhu hé tién A8 cho
86 hoe trong mAy tinh (tién d8 v& kitu dir li¢u), h¢ tién d@ chitng minh chuwong trinh cla
Hoare, v.v...

Cing véi cubn « Gdu trac di ligu + glii thudl = chwong trinh?, cu6n € L4p trinh h¢
théng® clia cing tho gid 14p thanh bd cdm nang tin cdy cho nhirng ngudi Igp trinh.

NOi dung ciia hai cudn séch trén khéng chi bé hep trong vige truygn ba ngén ngft |
14p trinh PASCAL. Nhirng tu tuéng va triét 1y nén trong hal cudn 46 xttng dang gitt vai tro
chi dgo cho nhirng ban doc ndo muén trang bj mot hge véin l4p trinfi cho ban 1!;&:1.

Do nhirng déng gop o6 gia tr} trong vige phét tridn tin hoc, thc gik.clia cudn shch—
Niklaux Wirth d& duege ting gial thudng Turing nim 1084, , , '

¢.J.Date. NHAP MON CAC HE cO §& DU LIBU

H® Thuln, Nguy&n Quang Vinh, Nguy&n Xuan Huy djch.

H® Thulin hiéu dinh va gi¢l thidu. NXB THONG Kl. Ha Noi, 1986. T4p It 300 tr, Tap

“II: 368 tr.

Nguyén ban: C.J.Date. An Introduction to Databese Systems (second edition).

BAy la cufn sich ndm trong 16 sach ¢ Lip trinh h$ théng» clia cong ty IBM (thuge
chwong trinh mite 2), :

Noi dung clla cubn sioh ddp tng dwge nhu chu cfip thiét clia dong ddo bgn doc: ohe
nha nghibn otru tin hoe, che k¥ sw c¢é llén quan téi vige wng dyng tin hoe, che gléng vién,
nghién ctu sinh va sinh vién cdo truéng dgl hoe va cao ddng k¥ thugt mudn tim hidu met
chch nghidm the va ¢6 ¢ th8ng 1y thuyét cde h¢ co s& dir ligu d& trén co s& d6 tich 10y khé
ning thist ké, cai dit va st dyng chitng mot cach cd higu qud cho odog téc ctia nganh minh.

Co s& dir li¢u 1& mot thanh phin hitu co nhét thiét phdi cé trong hiu hét cde hé tin
hoe. Chi ridng vige blio trl mot co s& dir liQu ¢& vira, ching ddm nghin bén ghi, cling ndy
sinh nhidu v&n d2 ma néu nguoi ding khong ndm duge, & mt mic 49 ndo do, thi chic ehin
88 khoé c6 th® ddm bho duge chft lugng ela dir 1l¢u dang quén 1y lrong tay. Ch&t lugng clia
dir ligu trong mot co sd dit ligu dwge thd hién qua che tinh chél tac dong (rye tidp hodo
gién tiép 1én cac tdp d& Iigu trong qua trinh khai (hde ching nhu tinh todn ven dir 1fQu,
tinh an toan dit ligu, tinh bio mdt, tinh khong phy thude, v.v.,.. Nhitng tinh chét d6 duge
d&m bio nhé nhitng cong ey tokn hoe kh& phire tgp nhw Iy thuyét vé& che phy thuge ham,
cde dgng chulln, logle toén, Iy thuy6t 43 thj. v.v.. Nhitng vén d8 cfp thi6tnoi trén duge l4e
gid minh ohitng mt cich sing slia, d8 hidu véi nhidu mie d¢ khao nhau, ‘ :

~ Cu6n séch A% cdp dén chc khia cqch ly thuyét, thift k&, cdi 44t va vin hanh chc¢ h¢
co 8& dir 1iéu thudc 3 logi hinh—3 céch Uép cdn: mang, phin clp va quan h¢. Véimdbi cach
ti6p ofn tac gid minh hoa qua mot h¢ co s& di ligu cy th8 phd dyng nhét (xét tgi thél did8m
vi6t stchs 1074—1077) trong linh vye tin hoc &ng dyng. Phdn énh ddng vin ddng otia linh
vie co sd dit 1i¢u, t4c gid di phan tich khd tImi 8 mé hinh tng vol 8 cach tiép chnnél
trén va giol thigu khé chi tiét n¢i dung clia nhidu bal bdo quan trong. Chi tinh riéng phin
the mye efla cudn sich nay ta da thiy mot ndl dung kha tron ven cho nhitng bgn doc ndo
mubn tiin hidu sdu sdc 1y thuy8t va che ki thudt el dit mot hé co s& dir ligu,

€ubn shch difio bigt bd ich trong glal dogn hién nay, khi ma nhiéu h¢ co sd dit ligu Ién
va nhd cho eds logi may tinh micro, mini, macrodo vhing ta nhip tit nude ngodl vao hofic
tir thiét k& va cal dit dang duge sﬁ" dung réng rii trong nghién ctru khoa hoc v& quén Iy kinh &,

N.X.H.
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TAP CHI KHOA HQC TINH TOAN VA PIBU J{HIEN
TAP I, $6 8 - © Théng 9 ~ L0B6

MUC LUC
(COPAEXKEHHE ~CONT ENTS)

Trang
NGUYEN THANH THUY — V& modt thudt toan cal di.it cdi bl&n nhém phép tinh

CHIEU — CHON - NOI. P

Hekoroptie MONUGMHUIHPOBAHHLE AJATOPHTMM peanusallui xas oGobiienHoR
onepauun NTPOEKLIUS — BbIBOI’KA — COEAUHEHHUE. n ux cloXKHOCTH,

Some modified implementation algorithms for the generalized operation PRO.-
JECTION — SELECTION ~ JOIN and their ecomplexities.

" LB VAN BAO — Quan h¢ gifta khéa clta ham déng va khoa cla lwge @ quan hé. 3
O COOTBETCTAHK MEX/AY KAOUAMH 3aAMRUYTOR QYHKIKH H KIOUAMH peasiK-

OHHOR CXemH, ' .
On the accordance hetween the keys of closed function and the keys of relation
schema,
NGO QUBC TAO, HOANG KIEM — Mot s8 két qud v& higu qud clia thudt toén nhén
ding td hop. §

- Heexoxviko pesyanTaToR sdpdhexryBHOCTH KOMOMHATOPHOTO &JATOPHTMA
pagnosuananus o6pa3os.

Some results of the efficiencles of the combined patfern recognition algorithm,
PHAM NGOC KHOI — M6t cach tifp cin vige bidu di&n &nh clia d6i twrong qua bong

clia nd, 14
O6 ofHOM MOAXOJE K NpPencTaniennio ofpaoB o0beKTOR MOCPEACTBOM HX
TeHH.
An approach to roepresent imuge objects by shaps.
PO XUAN THO — V8 tirong duong cla cde bidu mé rong don. 19

O6 3KBHBARAGHTHOCTH DACIIHPEHHLIX NPOCTHX TAaGAHL,
Equivalences among simple generalized tableaux.

NGUYEN CcHI CONG — V& mot bd chwong trinh tién feh xAy dyng trén h¢ phat
tridn vl tinh FT 68K. 28
O6 oxHOM maxere MPOrpaMy o6cAYKUBANKS NOCTPOCHHLIX HA FT 68K,

On an utility realized on the FT 68K.
TIN TUC HOAT PONG (HomocTH — News), : 30
€161 THIEU SACH (Hosbe gHHrE — Book review), 81






MUC LUC TAP I
th'mi Bie = Viin 48 m& rong dal s6 quan h¢ (6 4). :
NguyBn Budng = VB ohon tham 88 hitu chinh cho phuong trinh Hammerstein (s6 8).
Nguy&n Chi Cong, Trhm Xusn Thugn — ¢ phit tri¥n vi tinh FT 68K (s6 8).

Phan Pinh Digu = K§ thudt vi x& Iy, vl tin hoo vA khd ning tng dynyg rong rii vao (hyo
" t1&n nuéo ta (s6 1), !

Ta Van DInh = Thay 43 mitn cfia bal lo&n bl.én (88 1),

Nguy$n Cong Héa = V3 moL qui trinh Ngudl — Mdy phan tich cfu (rd+ (Kéng tin =18 chic
trong quén ly vd ké hoach héa (s6 1). .

~ Nguyén Xuap Huy = Todn 1 dinh nhiin va cde phép todn quan h¢ (s6 2).

= Chuydn 43 m¢t chwong trinh PASCAL sang ohwong .irinh BASIC (s8 ¢).

Pham Yin Lang, Nguyfn Huy Mp, Nguydn Tufn Anh, Trin Minh Chéu,
Lé 8y Hang, Nguydn Thal Hung

== Thw vién chuong trinh x& Iy thong tin bun ddu, nhin c'ig'ng ayo tinh doﬁg hoe,
- chon ché 46 lAm vigo hop 1y va tinh toan thidt k& lién hep may nohg nghiép (a6 ¢),

Ngo Van Luge, T¢ Bong Quing,Leé Kim Lugt -~ Gidi giin ddang bal toén th&m oile h¢ théng ddp
et bing phwong phap phitn t& httu han (s6 1), i

Vi Duy Mln = Ting tée a9 thyo hign che chuong trinh BASIC (s 4).
Nguyn BHuy Mp = HOl quéc t6 vB.&ldu khidn ty aong IFAC (86 1)

B Vin 8y, Bal Thé Tam, Nguybn Vin Thidu = Mot pheong phip xdo djnh h¢ s8 ohl ph‘!
tryc tlép oda biing cAn @61 1llén nganh (s8 2). ;

Nguy®n Dinh Tal, Phan Bink Di¢u — Phan ri bal lodn 16 uwu phi. tuyén khong tdeh duge
bing phwrong phép phdn effp nhidu miwe (s 2). ; oo :

Nguydn Yin Téng = V& mét phuong phap két hop ngén ngit dov ligu véi ngon ngtt lap
trinh (s6 4),

lfotng Chi Thauh, Proszyhoki -~ Sy hop thinh oda cho quan hé ddng thédi vi che mang
don duge danh dédu (a6 ). ‘

Nguybn Ch{ ThAnh = Phwong phdp MCA trong luu tr va tim tin (6 8). ;
Trin Vo Thigu — V8 hat bai tohn trén tap 181 da dien (s6 1), .
Db Xuan The, Dink Th) Nges Thanh — H TN = 82 (a8 3). o o
Hb Thubn, L8 Yin Bo — Cdo phép chuydn djch lugc 48 quan hé (s6°1).

Nguyn Thanh Thiy, Nguyln xuln Huy = V& mét thudl todn thye hién ‘phép ohia trong mé
hinh quan hé¢ (e8 4).

Nguydn Tréng — V& bai tokn d@éng thung mé réng (s8.2) :
Lé Tién Vugng— V8 &p dyng Iy thuyét tdp mé (rong md hinh quan hd (6 4),



" 1&-sfich: Ton the gI&, tdn sieh, nha xudl bén, not xufllt bin, niim xuft bdn, b (rang..,

tho gld,

soenc B Tenstho gld, -nhd: ikt ban, din.danh.thude ho clit Lo tink' thl ding nguyén
. @80, néu thude he clitt Nga (hi chuydn spng b¢ ch Yigt nho seus (A) -» A, (B) =+ B,
CABY =Ny () v @y () D, (W, BB, (B) Y0, 1) 01, @y Z, (M, M) -01, (K) K,
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Nguwdl givi ding bai cg,r;a r%ﬁ YU

[ Bai gl dang phil.vigt 18 ring, ¢6 danh 66 trnyg trang. Néu.1& congiteinh &
nghlén otfru, khéng dal qua 8 treng viét lay, cé phitn (6 (81, n¢l dung khong dai
qué nia trang bitng mdt troivg hul the tiéng s Ngn, Anh. ‘Néu liv bal giol thigu tdng
quan, dai khéng qui 10 teang vidt tey, Djch diiu d@ ede LAl o tiéng Ngn vi tiéng Anh,

2 Cde cong thive, kI hidu trong bad e vidt ngay ngin, \'J;ﬁl_\‘ ph_lré.rné,' dii'ug; 7
vl trl wd ti 1§ to nhé, 86 higu danh 68 cde cong thire thépg nhit -ghi* & cudl dong
bén phil cde cong thire, Fon i e Sl e bs Ty el

3. Cée hinh pén ve cléng.trén;gidy Léng, Trong bal ed ghi ohédat bh- ¥4 oht ¢ '
thjohschothng hiwhe » 0 e o Lk el o wa ol aondl o

4, Nhittng ti ding nén thdng nhét voi éie quybn ti dibn'tosn Hoe do Uy ban -
Khoa hoe v& kj thudt nhd nuée xufit bin. Nhirmg th méi eiin dwge ghi chidthich
duél trang vigt cho L twong dng véi chtng bing tiéng nudre ngodd,

(D=L, DM, (H) =N, (0)->0, (1) >, (B)=+I (()-rX, (1)=+T, (¥)=sU, (1)—+YA,
(10)=»YU, (bl) ~=ly (LD=eTX, - (UL, Y-S5, ()~ ClL, (9)-»F, (X)-»KH, Bb ede-dilu Byb. -

6. Tal lgu:tham khdo vi trfch diin ghi theo thd ty sau: Néu 14 bal bab: .
Tén téc gld, tén bal bio, tén bio, ldp, &6, nim sudt bin, Lt trang ... dén trang, Néu .

dén trang, p
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tinh todn va didu khidn, 70 Trin Hwng Dyo, Ha Nob. Dav ndl: 52825, h
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