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HOANG KIEM, DO VAN NHO"N

Abstract. In this paper we propose a model that can be used for representing knowlege.
It is called a computational net. We also discuss some on a computational net, and prove
the algrorithms used to solve the problems. Algorithms have been implemented and tested
carefully in various applications. In this paper we bring out two application examples in
geometry and in chemistry.

I. GI61 THItU

M(?t trong nhirng van de hien nay dang diroc quan taID cua "Trf Tu~ Nhan
Tao" la nghien ciru cac phiro'ng phap bi~u di~n va xU- ly tri thirc. Tren CC/sC!do
co th~ tao ra nhirng chirong trlnh "thong minh" Ct IDQt rmrc dQ nao do. Trong
nhieu Iinh Vl!C cluing ta thtrong g~p nhirng van de d~t nra diroi dang nhir sau:
Chung ta phai thirc hien nhirng tinh toan hay suy di~n ra nhirng yeu to can thidt
nao do tlr IDQt so yeu to da diro'c biet trmrc. D~ giai quydt van de ngtroi ta phai
v~n dung IDQt so hi~u biet (tri thirc] nao do ve nhirng lien h~ giira cac yeu to
dang d11<?,C xem xet. Nhirng lien h~ cho phep ta co th~ suy diro'c IDQt so yeu to giA
thiet da biet ID(?t so yei to khac, Trong [1] va [4] co neu len ID(?t bai toan trong
toan hoc, v~t ly, hoa hoc co dang nhtr tren.

Trong bai bao nay chting toi dira ra IDQt IDOhlnh bi~u di~n va xli- ly tri thirc
co th~ ap dung giAi tl! dQng cac bai toan tren, va ta goi IDOhlnh nay la "Mang
tfnh toan" .

II. MANG TiNH TOAN

Mang tinh toan la ID(?t bi~u di~n tri thtrc co th~ dung d~ bi~u di~n cac tri
thirc ve cac van de tfnh toan va diroc ap dung IDQt each co hieu qua d~ giai IDQt
so dang bai toano M6i mang tfnh toan la IDQt ID~g ngir nghia chira cac bien va
nhirng quan h~ co th~ cai d~t va SU-dung diroc cho viec tinh toano Chung ta xet
IDQt mang tfnh toan gaID IDQt t~p hop cac bien cimg vo-i IDQt t~p cac quan h~
(ch~ng han cac cong thirc] t inh toan giira cac bien. Trong irng dung cu th~ ID6i
bien va gia tri cila no thuorig gan lien voi IDQt khai niem cv th~ ve S,! vat, ID6i
quan h~ thg hien IDQt tri thirc ve S,! v~t.
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1. Cac quan he

Cho M = {Xl, X2, ... , Xm} la mot t~p hop cac bien co thg Hi:y gia tri trong
cac mien xac dinh tiro'ng img DI' D2' ... , Dm. Doi voi m6i quan h~ R ~ DI X
D2 X •.• x Dm tren cac t~p hop Db D2' ... , Dm ta noi r~ng quan h~ nay lien ket
cac bien Xl, X2, ... , Xm, va cac ky hieu la R(XI' X2, ... , xm) hay v~n t~t la R(x)
(ky hieu X dung dg chi be} bien (Xl, X2,"., xm)). Ta co thg thfiy r~ng quan h~
R(x) co tht1 diroc bi~u di~n b&i me}t anh xa [n.«,« v&i u U v = X, va ta viet:
IR u v : u ---+ v, hay v~n t~ t la I :u ---+ v., ,

Doi v&i cac quan h~ dung cho vi~c tinh toan, each ky hieu tren bao ham y
nghia nhir la met ham: Ta co th~ tinh diroc gia tri cua cac bien thuoc v khi biet
diroc gia tri cua cac bien thuoc u.

Trong-phan sau ta xet cac quan h~ xac dinh bo-i cac ham co dang I : u ---+ v,
trong do un v = 0 (t~p rang). D~c biet la cac quan h~ aoi xung co hang (rank)
b~ng me}t so nguyen dirong k. Do la cac quan h~ ma ta co thg tinh diro'c k bien
bat ky tit m - k bien kia (& day X la be}gom m bien (Xl, X2, ... , xm)). Ngoai ra,
trong trirong hop can noi ro ta viet u(J) thay cho u, v(J) thay cho v. Doi voi cac
quan h~ khong phai la doi xirng co hang k, khong lam mat tinh t5ng quat, ta co
tht1 gia s11-quan h~ xac dinh duy nhat me}t ham I v&i t~p bien vao la u(J) va t~p
bien ra la v (J); ta goi loai quan h~ nay la quan h~khong doi xirng va xac dinh
me}t ham, hay goi v~n t~t la quan h~ khong doi xirng.

Vi du: Quan h~ I giira 3 goc A, B, C trong tam giac ABC cho b&i h~ thirc:
A + B + C = 180 [don vi: de})

A c

f: A + 8 .•.C = 180
B

2. Mang t inh toan va cac ky hi~u

Nhtr da noi tren, ta se xern xet cac mang tinh toan bao gom mot t~p hop cac
bien M va me}t t~p hop cac quan h~ F tren bien. Trong trrrong hop t5ng quat co
tht1 viet:

F = {h, 12, ... , 1m}.

Doi v&i m8i f E F, ta ky hi~u M(J) la t~p cac bien co lien h~ trong h~ f. Di
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nhien M(J) Ia mot t~p con cua M: M(J) ~ M. Ndu viet f durri dang:

f : ~(J) --7 v(J)

thl ta co M(f) = u(J) u v(J).

III. BAI TOAN TREN M~NG TINH TOAN

Cho m9t mang tinh toan (M, F), M Ia t~p cac bien va F Ia t~p cac quan h~.
Gia sft co m9t t~p bien A ~ M da diroc xac dinh va B Ia m9t t~p bien bat ky
trong M. Cac van de dat ra Ia:

1. Co th~ xac dinh diroc t~p B tir t~p A nho cac quan h~ trong F hay khong?
Noi each khac, ta co th~ tinh diroc gia tr] cua cac bien thuoc B vrri gia thiet da
biet gia trj cua cac bien thuoc A hay khong?

2. Neu co th~ xac dinh diroc B tir A thl qua trlnh tfnh toan gia tr] cila cac
bien thudc B nhir the nao?

3. Trong trmrng hop khong th~ xac dinh diro'c B, thl can cho them dieu kien
gl d~ co thg xac dinh diroc B.

Bai toan xac dinh B tir A tren mang tfnh toan (M, F) diro'c viet diroi dang:

A--7B

trong do A dtroc g<;>ila gia thiet, B diroc goi la muc tieu tinh toan cua bai toano

Dirih nghia 1. Bai toan A --7 B diroc goi Ia gidi du o c khi co the' tinh toan diroc
gia tr] cac bien thu9c B xuat phat tir gia thiet A. Ta noi r~ng m9t day cac quan
h~ {h, 12, ... , fk} ~ F Ia mot liri gidi cila bai toan A --7 B neu nhir ta Ian hrot
ap dung cac quan h~ Ii (i = 1, ..., k) xu at phat tir gia thidt A thl se tfnh diro'c
cac bien thuoc B. Loi giai {h, 12, ... , fk} diroc goi Ia liri gidi tot neu'khong thg
bo bat mot so binrc tinh toan trong qua trlnh giai, tire la khong thg bat m9t so
quan h~ trong loi giai.

Vi~c tlm Iai giai cho bai toan Ia viec tlm ra mdt day quan h~ dg co ap dung
suy ra dtroc B tir A. Di'eu nay cling co nghia Ia tlm ra diro'c mot qua trlnh tfnh
toan d~ giai bai toano

Djnh nghia 2. Cho D = {h, 12, ... , Ik} Ia m9t day quan h~ cua mang tinh toan
(M, F), A la m9t t~p con cua M. Ta noi day quan h~ D Ia ap dtfng tlu o c tren
t~p A khi va chi khi ta co th~ Ian hrot ap dung diroc cac quan h~ h, 12, ... , fk
xuat phat tir gia thiet A.

Nh~n xet: Trong dinh nghia tren, neu d~t: Ao = A, Al = AoUM(h), ... , Ak =
Ak-I u M(Ik), va ky hieu Ak Ia D(A), thl ta co D Ia mdt Iai giai cua bai toan
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A -+ D(a). Trong trirong hop D la mi?t day quan h~ bat ky (khong nhat thidt la
ap dung diroc tren A), ta v5:n ky hieu D(A) la q,p bien dat diro'c khi Ian hrot ap
dung cac quan h~ trong day D (neu diroc}, Chung ta co th~ noi r~ng D(A) la sv
ma- ri?ng cua t~p A nho ap dung day quan h~ D.

, ,(,., ""
IV. GIAI QUYET VAN DE

1. Tinh giai diroc cua bai toan

Trong mvc nay chting ta neu len mi?t khai niem co lien quan den tfnh giai
durrc cila van de tren mdt m~ng tfnh toan: bao dong cua mdt t~p hop bien tren
mi?t mang tfnh toano

Djnh nghia 3. Cho m~ng tinh toan (M, F) va A la t~p con cua M. Ta co th~
thay r~ng co duy nhat mi?t t~p hop B km nhat ~ M sao cho bai toan A -+ B la
giai diro'c, va t~p hop B nay diroc goi la bao ilong ciia A tren mo hinh (M, F).
Mi?t each trirc quan, co the noi bao dong ctla A la sv mo ri?ng toi da cua A tren
ma hinh (M, F). Ky hieu bao dong cua A la A cluing ta co dinh ly sau day:

Dinh Iy 1. Tren mqt mq.ng linh toan (M, F), bai totiti A -+ B La gidi du oc khi
va chi khi B ~ A.

Tir dinh ly nay, ta co th~ ki~m tra tinh gicH diroc cua bai toan A -+ B b~ng
each tfnh bao dong cua t~p A roi xem B co bao ham trong A hay khong.

D!nh Iy 2. Cho mqt mq.ng tinh. todn (M, F), A, B [aha; t4p con ctia M. Ta co
cac ilieu sau ilay [a tuang iluang:

(1) B ~ A.
(2) Co mot day quan h~ D = {II, 12, ... , fk} ~ F tho a cac ilieu ki~n:

(a) D dp ilu o c iren A.
(b) D(A) :2 B.

Chung minh. Gia SITco (1), tire la B ~ A. Khi do bai toan la giai diroc. Do do
mot day quan h~ {II, 12, ... , fd ~F sao cho khi ta Ian IU'<?'tap dung cac quan h~
Ii (i = 1, ... , k) xufit phat tit gia thiet A thl se tfnh diro'c cac bien thuoc B. D~
dang thay r~ng day {II, iz, ..., fd nay thoa cac dieu kien (2).

Dao lai, gia SITco (2). V&i cac dieu kien co dtroc ba-i (2) ta thay {fi} la lo-i
giai cila van de Ai-l -+ Ai, voi moi i = 1, 2, ... , k. Tir menh de 2 suy ra bai toan
Ao -e+ Ak la giai dtroc. Do do bai toan A -+ B cling giai diroc, suy ra B ~ A theo
dinh ly 1. 0

Qua cac dinh ly tren, ta thay r~ng vi~c xac dinh bao dong cua mot t~p bien
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tren ma hlnh tinh toan la can thidt. Diroi day la thuat toan cho phep xac dinh
bao dong ctla t~p hop A ~ M. Trong thuat toan nay chting ta thli ap dung cac
quan h~ f E F d~ tlm dan nhirng bien thuoc M co th~ tfnh diro'c tit A; cufii cling
se diroc bao dong cua A.

Thu~t toan 1. Tim bao dong cua t~p A ~ M:
Nh~p: Mang tfnh toan (M, F),

A~M
Xuat: A
Thuat toan:

1. B +- Aj
2. Repeat

Bl +- B;
for f EF do

if (I d6i xirng and Card (M(f) \ B) S; r(f)) or
(f khong doi xirng and M (I) \ B ~ v (I) then
begin
B +- BcupM(I)j
F +- F \ {f}j II loqi f khdi Ian xem xet 8au
end;

Unil B = Blj
3. A+- e,

2. Lo-i gicli cua bai toan
,

U tren ta da neu len each xac dinh tfnh gi,H diro'c cila bai toano Tiep theo,
cluing ta se trlnh bay each tim ra lo-i giai cho bai toan A - B tren mang tfnh
toan (M, F).

M~nh de 1. Day quan h~ D la mQt gidi etla bai toan A - B khi va chi khi D
ap dlfng du oc tren A va D(A) ::2 B.

Do menh de tren, d~ tlm m9t lo-i gi<ii ta co th~ lam nhtr sau: Xuat phat tir
gici thidt A, ta thir ap dung cac quan h~ de' mer r9ng dan t~p cac bien co gia tr]
diroc xac dinh; va qua trinh nay tao ra m9t sv Ian truyen tinh xac dinh tren t~p
cac bien cho deI.1khi dat den t~p bien B. Diroi day la thuat .toan tlm mot lo-i giai
cho bai toan A - B tren mang tfnh toan (M, F).

Thu~t toan 2. TIm m9t lo-i gi<ii cho bai toan A - B:
Nhap: Mang tfnh toan (M, F), t~p gi<i thiet A ~ M, t~p bien can tfnh

B~M.
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Xuat: Loi giai cho bai toan At ~ B.
Thuat toan:

1. Solution +- empty; II Solution La day cde quan h~ Sf ap d'lfng.
2. if B ~ A then

begin
Solution.found +- true: {bien Solution.found = true khi bai totin

La gidi duo c }
goto 4;
end

else
Solution.found +- false;

3. Repeat
Aold +- A;
Chon ra m{lt f E F chira xem xet;
while not Solution.found and (chon dtro'c J) do

begin
if (J doi xirng and 0 < Card (M(J) \ A) ~ r(J)) or

f khong doi xirng and 0 oj: M (J) \ A ~ v (J)) then
begin
A +- AU M(J);
Solution +- Solution U{f};
end;

if B ~ A then
Solution.found +- true;

Chon ra mot f E F chira xem xet;
end; {while}

Until Solution.found or (A = Aold)
4. if not Solution.found then

Bai toan khong c6 loi gicii;
else

Solution la mot loi giai.

Ghi chil:
1. vs sau, khi can trinh bay qua trinh giai (hay bai giai) ta co th€ xuat phat tir lai

giai tim duoc dtnri dang mot day cac quan h~ d€ xay dung bai giai.
2. Lo i gicH(neu co) tlm diroc trong thuat toan tren chira chAc ch~n la mQt loi giai

tot. Ta co th€ b5 sung cho thuat toan (y tren thuat toan dg tim mi?t loi giai tot tir m<}t
1Mgiai da biet nhimg chira chAc la tot. Thuat toan se dua tren dinh ly diroc trinh bay
W~p theo day.
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Dlnh Iy 3. Cho D = {h, 12, ... 1m} La mqt leTi gidi cua bdi todn A --t B. Ung
vai moi i = 1, ... , m i1~t D; = {h, 12, ... h}, Do = 0. Ta xciy df!ng mot ho cdc
day con 8m, 8m-I, •.. , 82, 81 cua day D nhu sau:

s: '= 0 neu Dm-1 ld mqt leTi gidi,
1m = {1m} neu Dm-1 khfmg 10, mqt LeTigidi,
S, = 8i+l .neu Di-l U8Hl khfmg"ld mqt leTi gidi,
s, = {h} U8i+l neu p.., U8Hl khfmg 10, mqt leTi gidi,

vai moi i = m - 1, m - 2, ... , 2, 1.
Khi do ta co:

(1) s.; ~ 8m-1 ~ ... ~ 82 ~ 81,

(2) Di-l U S; ia mqt leTi gidi cua bai todn A --t B vai moi i = m, ..., 2, 1.
(3) Neu 8f ld mqt day con thq.t Sf! ct1a S, thi Di-l U 8f khong phdi 10, mqt leTi

gidi eua bai todn A --t B vai moi i.
(4) 81 10, mqt leTi gidi tot eua bai totiri A --t B.

'I'huat toan 3. TIm mot lai giai tot tir mot lai giai da biet.. . .
Nhap: Mang tinh toan (M, F),

Uyi ghH {h, 12, ... , 1m} cila bai toan A --t B.
Xuat: LM giai tot cho bai toan A --t B.
Thuat toan:

1. D - {II, 12, ... , 1m};
2. for i = m downto 1 do

if D \ {h} la met lai giai then
D - D \ {/d;

3. D la mdt lai gidi tot.

Trong thu~t toan 3 co S11 dung viec kigm tra met day quan h~ co phai la lai
giai hay khong. Vi~c kigm tra nay co thg diroc thirc hien nho thuat toan sau nay:

'I'huat toan kit1rn tra Io-i gidi cho bai toan:
Nhap: Mang tfnh toan (M, F), bai toan A --t B, day cac quan h~ {h, 12, ... , 1m}.
Xudt: Thong tin cho biet {h, 12, ... , 1m} co phai la lai giai cua

bai toan A --t B hay khong.
Thuat toan:

1. for i = 1 to m do
if (h doi xirng and Card (M(h) \ A) :S r(h) or

(Ii khong doi xirng and M(Ii) \ A ~ v(h) then
A - AU M(Ii);

2. if A 2 B then {h, 12, ... , 1m} la lai giai
else {h, 12, ... , 1m} khc3ng la Uti giai.
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3. Dlnh ly ve sl[ phan tfch qua trlnh gial

Xet bai toan A -+ B tren m~ng tinh toan (M, F). Trong mvc nay ta neu len
m<}teach xay dirng qua trlnh giai tit m<}tlo-i gicii da biet. Doi veri mot lo-i giai, nit
co kha nang mot quan h~ nao do d~n teri vi~c tinh toan mot so bien thira, ttrc la
cac bien tfnh ra ma khong co stt dung cac quan h~ trong loi gicii va chi tinh toan
cac bien th~t sir can thiet cho qua trlnh giai theo lo-i giai. Dinh If sau day cho ta
mot slf phan tich t~p cac bien diro'c xac dinh theo lo-i giai va tren co sO-do co th~
xay dirng qua trlnh tinh toan cac bien d~ gidi quyet bai toano

D!nh ly 4. Cho {II, 12, ... , 1m} ta mqt Lai gidi tot cho bai to an A -+ B tren. mqt
mq,ng tinh. todn (M, F). Dq,t:

Ao = A, Ai = {II, 12, ... }(A), vai moi i = 1, ... , m.
Khi ao c6' mqt day {Bo, BI' ... , Bm-l, Bm}, th6a cdc aieu k£4n sau aay:

(1) e.; = B.
(2) B, ~ Ai, vai moi i = 0, 1, ..., m.
(3) Vai moi i = 1, ..., m, {Ii} La Lai gidi ctla bai todr; Bi-l -+ B, nhung

khong phdi La Lai gidi ctla bai totin G -+ Bi, trong ao G La mqt tq,p con
thq,t stf tily y ctla Bi-l

Ghi chu:
1. Tir dinh If tren ta co qua rlnh tinh toan cac bien de' giai bai toan A -+ B nlnr

sau:
birc'c 1: tinh cac phep bien trong t%p B I \ Bi, (ap dung II).
btnrc 2: tfnh cac phep bien trong t~p B2 \ BI (ap dung h).
v.v ...
burrc m: tinh cac phep bien trong t~p Bm \ Bm-l (ap dung 1m).
2. Tir chimg minh cua dinh If tren, ta co the' ghi ra m9t thuat toan de' xay dung

day cac t~p bien {Bi, ..., B:n-l' Bm} roi nhau din m.n hrot tinh toan trong qua trinh
giai bai toan (B: = B, \ Bi-d gom cac buoc chinh nhir sau:

- xac dinh cac t~p Ao, AI, ... , Am.
- xac dinh cac t~p Bm, Bm-l, ... , Bl' Bo.
- xac dinh cac t~p BL B~, ... , Bm.

v. cAc vi DlJ

Trong phan nay chiing ta neu len 2 vi du irng dung cua mang tinh toan trong
toan hoc va trong hoa hoc.

VI du 1. Cho tam giac ABC co canh a va 2 goc k'e la (3, I diroc cho triroc.
Tfnh dien tfch S cua tam giac,
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D~ tlm ra leri giai cho bai toan trmrc het ta xet m<;tngtfnh toan cila tam giac,
Mang t inh toan nay gom:

1. T~p bien M = {a, b, c, a, {3," h«, hb, he, S, p, R, r, ... } trong do a, b, c
la canh; a, {3, , la 3 goc tirong irng vci 3 canh; ha, hb, he la 3 dirong cao; S la
dien tfch tam giac: p la mra chu vi; R la ban kfnh dirorig tron ngoai tiep tam giac;
r la ban kinh diro'ng tron n<}itiep tam giac, v.v ...

2. Cac quan h~:

12: a b 13: c b
h: a +{3+, = 180 -- - -- -- - --

sm o sin{3 sin-j sin {3

14 : a c 15 : p=(a+b+c)/2 16 : S = a.ha/2-- - --
sm o sm j

17: S = b.hb/2 18 : S = c.he/2 Ig : S = a.b. sin, / 2
v.v ...

3. Yeu ~au t inh: S [dien tich cua tam giac}.

Theo de bai ta co gi<tthiet la: A = {a, {3, ,}, va t~p bien can tfnh la B = {S}.
Ap dung thu~t toan tlm leri giai (thu~t toan 2) ta co mdt Ufi giai cho bai tinh la
day quan h~ sau: {h, 12, 13, 15, Ig}. Xuat phat tir t~p bien A, tan hrot ap dung
cac quan h~ trong loi giai ta co t~p cac bien dtroc xac dinh mo r<}ngdan den khi
S durrc xac dinh:

{a, /3, ,} -~{a, {3," a} .Iz; {a, {3", a, b} ~ {a, {3", a, b, c}

~ {a, {3, " a, b, c, p} .Is; {a, {3, "t a, b, c, p, S}

Co thg nhan thfiy r~ng lai gi<ti nay khong phai la lai gi<ii tot VI co biro'c tfnh
toan thira, chang han la 15' Thuat toan 3 se loc ra tir lai giai tren mot lai gi<ti
tot la {h, 12, Ig}:

{a, {3, ,} Li; {a, {3, " a} ~ {a, {3,I, a, b} .Is; {a, /3, " a, b, S}

Theo leri giai tren , ta co qua trinh tinh toan nhir sau:
Birrrc 1: tinh a (ap dung h).
Bircrc 2: tinh b (ap dung h).
Bmrc 3: tinh S (ap dung Ig).

Qua trlnh tfnh toan (gom 3 biroc] nay co thE1diro'c di~n dat mot each ro rang
tren hinh 1.
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(Z)
(I)1-_0<.

b

/
Hlnh 1 s

Vi d':l 2. Chung ta biet r~ng trong hoa hoc, viec xem xet phan irng la m9t trong
nhirng van de quan trong. ve m~t tri thirc ngiro'i ta da biet diroc nhieu chat va
cac phan irng hoa h9C co th~ chuyen hoa tir mot so chat nay thanh cac chat khac.
Tarn thoi bd qua m9t so dieu kien phan irng, ta co th~ xem tri thirc do nhir mot
m~ng tinh toan ma m6i phan irng la mdt quan h~ cua m~ng. Vi du nhir phan irng
dieu che clo tir axit cIohidric va dioxit mangan:

Mn02 + HCl ~ MnCl2 + Cl2 I+ H20

Phan ling tren co th~ dtroc xem nhir m9t quan h~ cho chiing ta co diroc cac chat
C12, MnCI2, H20 tir cac chat Mn02, HCl.

Gia stt ta biet m9t so nhirng phan irng hoa hoc. Chang han nhir m9t phan
irng cua cIo sau day:

Na + Cl2 ~ NaCI
Fe + Ch-+ FeCl3
Cu + Cl2 ~ CuCl2
Cl2 + H20 ~ HCl + HCIO
Mn02 + 4HCl = MnCl2 + C12 i + 2H20
HCl + KMn04 ~ KCl + MnCl2 + H20 + Ch i
NaCl + H;ZO ~ Ch i + H2 i + NaOH
K + C12 ~ KCl

Bay gio- gia stt ta phai giai quydt bai toan dieu che nhir sau: Cho r~ng ta co
cac chat hoa h9C S, H20, NaCl; hay tim cac phan irng dieu che cac chat hoa h9C
Na2S04, H2S04, HCl, Na.

B~ng cac tien hanh thuat giai tlm loi giai neu trong phan IV.2 d tren trong
t~p cac phan irng hoa h9C ta co th~ tlm ra cac phan irng sau day:
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H20 + NaCI ---7 NaOH + H2 + Cl2
H2 + Cl2 ---7 HCI
H20 ---7 O2 + H2
NaCI ---7 Ch + Na
S + O2 ---7 S02
S03 + H20 ---7 H2S04
H2S04 + NaOH ---7 Na2S04 + H20

~ A

VI. KET LU~N

Tren day cluing toi da neu len mo hlnh ra:t hiru dung cho vi~c gi<ii tl[ d{mg
mc?t so dang bai toan: mf hlnh mang tfnh toano Mc?t so thuat toan giai mdt so
va:n de tren mo hlnh da diro'c trlnh bay va chirng minh ch~t che ve m~t ly thuyet.
Hai vf du trng dung mo hlnh mang tinh toan diroc neu trong bai ciing da diro'c
cai d~t ~a cho chay thu. Chuang trlnh cho lo-i gicii tot trong moi trtrong hop. Mo
hlnh nay neu diroc nghien ciru va phat tri~n them nira se tr<Ythanh mc?t cong cv
ra:t tot cho vi~c thiet ke va cai d~t cac h~ gi<ii bai toan tl[ dc?ng.

r
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