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VE MOT CACH TiNH GIA TRI DINH LUONG NGU NGHiA
CUA PHAN TU TRONG PAI SO GIA TU

TRAN THAI SON

Vién Cong nghé thong tin, Vién Khoa hoc va Cong nghé Viét Nam

Abstract. The application of hedge algebra in some domains using the real numbers as measurements
requires using the quantifying semantic mapping. This paper presents a direct method of computing
quantified semantic values of any element of hedge algebra without recursive procedures. This method
is simple from visuality point of view, which gives some facilities in research and applications of the
hedge algebra (as in case of extended Hedge Algebras, when fuzzyness degree of neutral element not
7€r0).

Tém tit. Viéc ap dung dai s6 gia tir trong mot s linh vire ¢6 lién quan dén céc s6 do la s6 thure
doi hoi phai st dung 4nh xa dinh lwong ngtr nghia. Bai bdo trinh bay phwong phap xdc dinh gid tri
dinh lrong ngtr nghia ciia mot phan tir bat ky cia dai s6 gia tir mot cach true tiép, khong thong qua
cac thi tuc dé quy. Céch tinh ndy don gidn vé mit truc quan va gép phan lam cho mot s6 nghién
ctru ng dung cia dai s6 gia tir (nhw viéc m& rong dai s6 gia tir cho treong hop ham mo cia phan
tir trung gian nhin gid tri khdc khong) trd nén trong sing hon.

1. MO PAU

Pai s6 gia tir [1, 2, 3] da dwge nhiéu nha nghién citu trong linh vye 1ap luan xap xi quan
tam do tinh chat don gian cia lap luan dira trén cau triic todn hoc dep ciia mién gid tri bién
ngon ngir. Deé str dung c6 hiéu qui cic két qua cia DSGT trong mot s6 linh vire ¢6 lién quan
dén cic s6 do thye, nhur dieu khién mo, y té...[5, 7,8, 11], ta can dén khéi niém gid tri dinh
lirong ngtr nghia cla cdc phan tir trong DSGT - 1a mot cach chuyén céc tap mo, 1a cdc phan
tir cia DSGT vao céc gid tri thire dai dién cho tap mo - roi tir dé tién hanh céc tinh todn
trén cac gid tri dai dién nay. Tat nhién anh xa chuyén phan tir vao gid tri s6 nay phai tuan
theo mot s6 tien dé dé dam bao tinh hop 1y ma van mém déo, va quan trong nhat 13 hiéu qua
cao (sai s6 cia phirong phap 1a nhd nhat ¢6 thé). Da c¢é nhiéu nghién ciru bude dau chimg
to tinh hiéu qua cia cdch ti€p can PSGT nay qua cdc bai toan da giai quyét [6, 7,8, 11].

Hién tai, cdch tinh gid tri dinh lwrgng ngtr nghia, dwoc néu lan dau tién trong [8], theo
ching toi, da ddp tng dwoc yéu cau néi trén, tuy nhién vé mat hinh thire trong van con
phttc tap, thong qua cac dinh nghia quy nap va phép tinh dé quy gay kho hinh dung cho
ngudi str dung. Bai bdo dwa ra mot cdch tinh gid dinh lwrong nglr nghia mot cach trwe tiép,

*Nghién ctru duwgce hoan thanh véi sur hd tro tir quy NAFOSTED
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g6p phan lam cho phwong phép 1ap luan xap xi dira trén DSGT trd nén ro rang hon.
Muc 2 sé nhac lai nhitng khai niém co ban. Muc 3 trinh bay céch tinh gia tri dinh lrong
ngtr nghia trire tiép.

2. PAI SO GIA TU VA ANH XA PINH LUONG NGU NGHIA

Trong phan nay sé tém tat cac khai niém co ban nhat cé lién quan true tiép téi noi dung
bai bdo. D& tim hiéu ky hon ¢6 thé tham khao [1,2, 3,9, 10]. Gia thiét dai s6 gia tr AX* =
(X*,G, H,0,¢,<) la tuyén tinh va diy du, trong d6 X* 1a tap co s&, G = (0,¢~, W, c™, 1)
1A tap cac phan tir sinh, H 1a tap cdc gia tir , < 1& quan hé thit tir toan phan trén X*, o
va ¢ la hai phép todn md rong sao cho véi moi z € X*, ¢z, ox twong ting la can dudi ding
va can trén ding trong X* cia tap H(x), la tap tidt cd cdc phan tir sinh ra tir x nhd cde
tac dong cia cdc gia tir trong H. Mat khéc ta cung gid thiét AX* 1a DSGT tu do, tic 1a
Vz € H(G),Vh € H,hz # z (nhé rang lim (X*) U H(G)= X*). Trong tap G, hai phan tir
sinh ¢, ¢ chinh 13 cdc phan tir sinh thire su, con cdc phan tir 0,W, 1 1a cdc phan tir khong
sinh nghia (0 va 1 la cdc phan tir cire dai va cue tidu, w 13 phan tir trung gian, cd 3 déu
khong sinh nghia khi tdc dong cédc gia tir).

Dinh nghia 2.1
1. Gia tir h durge goi 1a dwong néu het > ¢ (hay he™ < ¢7) va la am néu cé diéu ngugc
lai. Tap céc gia tir dwong ky hiéu 1a H con tap céc gia tir am ky hieula H—, H = HYUH .
2. Gia tir h duge goi 1a duwong (am) doi véi gia tir k khi va chi khi 32 € Dom(X) sao cho
néu z < kx thi kz < hkz(kz > hkz) hoac x > kz thi kx > hkx(kx < hkx).

Tinh chdt 2.1. Tinh chdt dwong (am) ciia mét gia tk nay doi véi mot gia bk khdc khong
phu thudc vao phan tk x ma ching tdc dong.

Tinh chit 2.2. Néu hx < kx thiVp,q € H ta ¢ phx < gkx hay H(hx) < H(kz).

Pinh nghia 2.2. Mot dnh xa f dugce goi la dnh xa dinh lrgng nglr nghia cia X néu né thoa
man cac diéu kién sau:

Q1) f 1a song anh;

Q2) f bao toan thit ty trén X*, titc la z < y = f(z) < f(y), va f(0) =0, f(1) = 1;

Q3) Tinh chat lién tuc: Vo € X*, f(¢x) = infimum f(H(x)) va f(oz) = supremum f(H(z)).

C6 thé hinh dung H(z) bao gom cac khai niém m¢ ma né phan dnh ¥ nghia nao d6 cia
khai niém z. Vi vay, kich thuéce cia tap H(z) c6 thé bidu dién tinh mo cia z. Nho dnh xa
ngtt nghia f, tap H(z) (hay do do tinh m& cia x) ¢6 thé mo phéng dinh lwgng bang do dai
cua tap f(H(x)) va ki hiéu 1a fm(z). Véi y twdng nay do do tinh mo dwge tién dé hod qua
Pinh nghia 2.2.

Pinh nghia 2.3. [8,10] Mot ham fm : X* — [0, 1] dwge goi 1a mot do do tinh m& cia bién
ngon ngr X, néu né c¢6 cac tinh chit sau:
F1) fm 1a mot do do day du trén X*, nghia 1a fm(c™) + fm(ct) = 1 va,
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Vu € X*, Z fm(hu) = fm(u);

heH
F2) Néu z 1a mot khdi niém chinh xdc, tive 1a H(z) = {z}, thi fm(z) = 0. Pic biét ta c6

fm(0) = fm(W) = fm(1) = 0;

. , fm(hx)  fm(hy)
F3) Va,y € X*,Vh € H ta ¢ fm(z)  fmly)

mot phan tir cu thé ndo trong X* ma chi phu thuoc vao h, do d6 ta c¢é thé ky hiéu né bang

nghia 1a ty s6 nay khong phu thudc vao

w(h) va duge goi 1a do do tinh mo cia gia t h.

Gid st ting H™ = {h_1, ., hogh, v6i hoy < hg < ... < heg, VA HY = hy, ..., hy, v6i
h <..< hp.

Tt Pinh nghia 2.2 ta thdy fm c¢6 cac tinh chit sau.

Ménh dé 2.1. [8,10] D¢ do tinh mo fm ciia cdc khdi niém va u(h) cia cdc gia tié théa man
cdc tinh chdt sau:
1) fm(hx) = M(h)fm(x); Vo € XY
2) fm(c™) + fm(c*) = 1;
P
3) Z fm(hic) = fm(c), véic € {c™,ct};
i=—q,i#0

4) Z fm(hiz) = fm(x), z € X;

—q<i<p,i#0

—q
5) Z plhiz) = o va Yy b plhiz) = B, véi o, f >0 va o+ 5 = 1.
i=—1
Anh xa dinh lwong ngir nghia dwrge xay dung dira trén cdc tham s6 cho tride gom cac do
do tinh mo cla cde phan tir sinh fm(c™), fm(c™) va do do tinh mo cia cde gia tir p(h).

Pinh nghia 2.4. (Ham Sign [8]) Ham dau Sign: X — {—1,0,1} 14 d4nh xa dugce dinh nghia
dé quy nhu sau, trong d6 h va I/ 14 céc gia tir bat ky va c € {cT,c7} :
a) Sign(c~) = -1, Sign(ct) = +1;
b) Sign(h’hz) = -Sign(hx) néu hhx # hx va h’ 1a am tinh déi véi h (hoac doi véi c,
khi h = I va z = c¢);
¢) Sign(h’hx) = Sign(hx) néu hhx # hx va h’ la duwong tinh ddi véi b (hodce ddi véi ¢,
khi h =1 va z = c);
d) Sign(h’hx) = 0 néu hhx = hz.
(6 thé néi cach khac nhu sau: Sign(y = hyh,—1hic) = +1 khi va chi khi ¢ = ¢ va s6 lan
h;i, (i = 2..p) am tinh véi gia tir ding trede né 1a chan hodc ¢ = ¢~ va s6 lan h;, (i = 2..p)
am tinh v4i gia tir ditng truede né la 1é.
Ham dau Sign dwoc dwa ra dé str dung nhan biét khi nao gia tir tdc dong vao céc tir lam
tang hay gidm ngir nghia dinh lrong. Ta c6 khang dinh sau.
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B6 dé 2.1. [8] Vi moi h va x, néu Sign(hz)= +1 thi hx > x, néu Sign(hx) = -1 thi hx < x.

Pinh nghia 2.5. Cho AX* 1a dai s6 gia tir tuyén tinh, day di va tu do, fm(c™) va fm(ct)
1 cdc do do tinh mo ctia phan tit sinh ¢, ¢t va p(h) 14 do do tinh mo cla cdc gia tir b trong
H thdéa man céc tinh chdt trong Ménh dé 2.1. Anh xa dinh lwong ngtr nghia mo la dnh xa v
dugce xac dinh quy nap nhw sau:

1) v(W) =0 = fm(c™), v(c7) = 9 afm(c™), v(ct) = 0 +afm(c”);

2) v(hjx) = v(x) + Sign (hjx ) mehx w(hjx) fm(h;x)), véi 1l < j <p, va

v(hjz) = v(x) + Sign (hjz ) Z fm(hjz) —w(hjz) fm(hjz)), véi —q < j < —1.
i=—1
Hai cong thitc nay c6 thé viét thanh mot cong thirc chung, véi j € [~qAp] = {j: —¢ <

j<pvaj#0}la

v(hjz) = v(x) + sign(h;z) Z fm(hiz) — w(hjz) fm(h;z)),
i=sign(j)
trong A6 fm(h;x) dwge tinh theo Ménh dé 2.1.1) va

1 : .
w(hja) = 5 [L + Sign(hjz)Sign(hph;z)(6 —a)] € { B, a}.
3) v(pc™) =0, v(oc™) = 0 = v(pcT), wv(pcT) =1, vd véi cdc phan tir dang hjz,
Jj € [—qApl, ta cé:

j—1

v(ohje) = v(z) +sign(hjz)( Y fm(hiz));

i=sign(j)

(v(ohjz) = v(x) + sign(h;z) Z fm(h;x)
i=sign(y)

Dé dang kiem chimg: v(c™) = Bfm(c™); va v(ct) =1 — Bfm(ch).

3. MOT CACH TiNH GIA TRI PINH LUQNG NGU NGHIA TRUC TIEP,
KHONG PE QUY

Thong qua Pinh nghia 2.5 vé 4nh xa dinh lrong ngit nghia, c¢6 thé tinh gid tri dinh hrong
ngtr nghia cia phan tir x bat ky ciia DPSGT X* mot cdch dé quy theo do dai cua z (do dai
cia z tinh bang 6 lan tédc dong gia tir 1én phan tir sinh cong 1, thi du @ = hyha...hyce ¢6 dd
dai p+ 1). Céch tinh nay khd phite tap vé mat trec quan. Bude dau, ta tinh v(z) véi z ¢
do dai 1 (buéce 1 trong Ping nghia 2.4). Véi gid thiét da ¢é v(z) véi z ¢6 do dai k, ta tinh
v(x) véi x ¢6 do dai k + 1, tike la tinh v(hjx) thong qua v(z) (budce 2 trong Dinh nghia 2.4).

Dé tinh truec tiép gid tri dinh lirong ngir nghia ctia mot phan tir = trong DSGT trude tién
ta sé xem xét khai niém ho khodng m¢ cua x trén [0, 1]. Xét doan con nhd nhét trén [0, 1]
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chita anh f(H(z)) cua tap H(z), ky hiéu () va goi la doan mo cua z trén [0, 1]. Do tinh
chat song anh va lién tuc cia danh xa dinh lwong ngir nghia fm, dé thiy |3(z)| = fm(z),
x € X. Néu x ¢6 Ao dai k, ky hi¢u doan mo cia z trén [0, 1] 1a S (z).

Ménh dé 3.1. Tdp tdt cd doan mo Sy(z), x € X, |z| = k tao nén mot twa phan hoach trén
doan [0,1], titc la:
1) Hai doan mo Sg(x)va Sk(y) ¢é nhiéu nhdt mot diém chung véi moi x,y cé dd dai k.
2) U Sk(x) =1

Chitng minh:

1) Gid st Sp(x) va Sp(y) (v6i  # y) ¢6 mot diém chung nao dé khéac diem dau miit cia
chiing, diéu d6 chitng td, do tinh chdt song dnh cia dnh xa dinh hrong ngtr nghia, hai tap
H(z) va H(y) c¢6 mot diém chung z = dz = §'y, & d6 § va &' 1a hai xau ky tir tao nén bdi cac
gia tir thude H, khong c¢6 céc gia tir dac biet 1a I (gia tir don vi) va o, ¢ (cdc gia tir gidi han
mé rong). Do dx = ¢’y nén theo tinh chat so sanh (Pinh 1y 1 [1]), = phai 1A mot phan cia y
hodc nguroc lai. Tuy nhién do do dai cia 2 va y 14 bang nhau nén suy ra trong trwong hop
nay x phai bang y. Ttr mau thuan nay suy ra diéu phai chiing minh.

2) Chitng minh bang quy nap theo do dai k cia x. Véi k = 1, ta ¢6 fm(c™) + fm(ct)
= 1 theo Ménh dé 2.1.2) va do I1(c™) va 1(ct) khong ¢6 diém chung khéc diém dau mit
phéi cia $1(c™) va dau muit trdi cia Sp(ct) ta ¢6 dieu phai chitng minh.

Gid st v6i k ta da cé Uik Sk(z) =1 ta sé ching minh diéu dé cung ding véi k + 1.
Céc phan tir trong PSGT ¢6 do dai k+ 1 dwoc tao ra bdi cde phan tir trong PSGT ¢6 do dai
k va tdc dong tiép mot gia tir y = hx, & dé x ¢6 dd dai k. Ta ¢ Z fm(hix) = fm(z)

—q<i<p,i#0
r € X theo tinh chat 4 ciia Ménh deé 2.1 va do dé, tong tat cd fm(y) v6i y c¢6 do dai k + 1
cling sé bang tong tat cd fm(z) véi x ¢6 do dai k, tirc bang 1. Cling do tinh chit 1 da dwoe
chitng minh cta Tinh chat 3.1, ta hoan thanh chitng minh tinh chdt nay. [ |

Véi tinh chdt bdo toan thit tuwr cia d4nh xa dinh lwong ngtr nghia, néu = < y thi doan
mo cliia x sé nam hoan toan bén trdi cia doan md cia y trén doan [0,1] tire max(Sy(x)) <
min(Sx(y)), & dé = va y ¢6 do dai k. Theo Tinh chat 3.1, ta c6 thé xdc dinh gid tri dau
mut trai cia doan mo Si(x) clia mot phan tir @ bat ky ¢6 do dai k bang cdch cong céc do
dai céc doan mo cla tdt cd cidc phan tir trong DPSGT nhd hon = ¢6 do dai k, cu thé ta sé
phai xdc dinh dwoc tat cd cdc phan tir nhé hon z ¢6 dd dai k trong DSGT va xdc dinh do
dai cia doan m¢ twong tng cia ching. P& xdc dinh do dai cia Sy (z), tire fm(z), gid sir
x = hihg...hg_1c, trong dé h; € H 1a gia tir, ¢ € {¢*, ¢}, khi d6 fm(z) = fm(hiha...hx—1c)
= u(hy)p(ha)...u(hg—1) fm(c) 1a mot s6 xdc dinh néu cho trwde cde ph va fm(c). Viéc con
lai 14 xdc dinh dwoc tat ca nhitng phan tir ¢6 Ao dai k nhd hon hihg...hy_1c va tinh tong do
dai cdc doan m& twong tng cia ching.

Xét hai phan tir phoc va ghoc tuy ¥ ciia DPSGT X, & d6 p, ¢, h € H, o 1a chuoi gia tir ¢6
do dai tuy y. Trude hét, gid sir ¢ = ¢T. Ta sé xét cdc kha nang sau:

1) p,q duwong déi vai h. Khi d6, néu sign(hoc) = +1 thi do hoec > oe, phoc va qhoc sé
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nam cting phia bén phai hoc trén truc s6 theo dinh nghia tinh dwong cta p, ¢ d6i véi h. Vi
nam ciing ve bén phai clia hoc nén gia tir nao tdc dong manh hon lén hoc sé cho két qua 16m
hon. Ta ¢6 (phoc > ghoc) < (p > q).

Néu sign(hoc) = —1 thi phoc va ghoc sé nam cling phia bén trai hoc nén gia titr nao téc
dong manh hon 1én hoc sé cho két qua nho hon. Ta ¢6 (phoec > qghoc) < (p < q).

2) p, g am vGi h. Clng voi 1y luan twong t trén ta sé c6 két qua ngugce lai, khi sign(hoc) =
+1 thi (phoc > qhoc) < (p < q) va khi sign(hoc) = —1 thi (phoc > ghoc) < (p > q).

3) p dwong véi h va ¢ am véi h. Néu sign(hoc) = +1 theo dinh nghia vé tinh am dwong
clia mot gia tir nay doi voi gia tir khae, ta sé ¢6 phoc > hoc > ghoc. Néu sign(hoc) = —1
thi nguoc lai phoc < ghoc.

4) Truomg hop p am va g dwong ddi véi b twwong tir, chi thay doi vai tro cta p va q.

Ta ¢6 ménh dé sau.

Ménh dé 3.2. Cho 2 phan tit phoc va qhoc ciia DSGT X, ¢ @6 p, q, h € H, o la chudi gia
tt ¢6 dé dai tuy i, ¢ = ¢t
1) p,q dwong @i v&i h:
Néu sign(hoc) = +1 thi (phoc > qghoc) < (p > q).
Néu sign(hoc) = -1 thi (phoc > qhoc) < (p < q).
2) p,q am v&i h:
Néu sign(hoc) = +1 thi (phoc > ghoc) < (p < q).
Néu sign(hoc) = —1 thi (phoc > qghoc) < (p > q)
3) p dwong vdi h va g am véi h:
Néu sign(hoc) = +1 thi phoc > ghoc.
Néu sign(hoc) = —1 thi nguoc lai phoc < ghoc.
4) p am va q dwong déi vdi h:
Néu sign(hoc) = +1 thi phoc < ghoc.
Néu sign(hoc) = —1 thi nguoc lai phoc > ghoc.
Trudomg hop ¢ = ¢~ hoan toan twong tu ta cliing c6 cac két qua nhwr trén theo chiéu ngirge
lai, thi du p, ¢ dwong d6i véi h, sign(hoc) = +1 thi (phoc > ghoc) < (p < q).
Xét hai phan ttt 2 = h_1hg_o...hic VA y = lp_1li_o...l1c c¢6 cung do dai k bat ky, ¢ = ct.
Ta théy:
Néu hy va l; ciing dwong véi ¢ thi (hy > 11) < (hic > lic¢) va theo Tinh chdt 1.2 ta c¢6
(h1 > 1) & (x> vy).
Néu hy va l; ciing am v6i ¢ thi (hy < 1) < (hie < lyc) va theo Tinh chat 1.2 ta ¢6
(hl < ll) = (.T > y).
Néu hy dwong va l; A&m véi c thi luén luon hic > lic tite z > y.
Néu hqy am va I3 duong véi c thi luén luon hie < lic tite z < y.
Néu h; va l; cing dwong hodc cling am véi ¢ va hy = [; ta ¢6 thé st dung Ménh dé 3.2
dé so sanh tiép x va y. Nhw vay, & moi bude, ta c6 thé két luan dwoce z 16n hon hay nhd hon
y néu h; # l;, can ¢t vao h;h;_1...hic 1é6n hon hay nhd hon [;l;_1...lic véi i = 2,3, ..,k — 1.
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Cudi cling, trong trieong hop @ = hy_10c va y = ly_i0c, van st dung Ménh dé 3.2 ta c6 thé
di dén két luan cudi cling 1a 2 16n hon, bang hay nho hon y.

C6 thé tém tat nhirng két qua trén bang thuat toan sau.
Input:: Tap gia tir H gom k phan tit, ma tran am, dwong (cia moi h déi véi moi p thudc
H), phan tir x = lyl,_1...l1c cho trude ¢6 46 dai p + 1, y = hy,hy,_,...hjc.

s:= fm(c™)

For j; =1to k

If {({1, hj, dwong véic) and (I3 > hj,)} or {(l1, hj, am véic) and (i1 < hy,)}

then s := s+ fm(hj,c)

End
r=y=lc
Fori=2top
For j;=1tok

If {(li, hj, dwong ddi v6i ;1 ) and sign(l;z) = +1 and (I; > hj;)} or
If {({;, hj, dwong d6i v6i ;1) and sign(l;z) = —1 and (I; < hj,)} or
If {(li, hj, am 61 v6i ;1) and sign(l;z) = —1 and (I; > hy,)} or

If {(l;, hj, am d6i v6i l;—1) and sign(l;z) = +1 and (I; < hy,)} or

If {(l; dwong, hj;, am doi véi l;—1) and sign(lz) = +1

then s := s+ fm(hj,x)

End

=y :=lLix

End

Meénh dé 3.3. Tdng s la két qud cia thudt todn trén cho ta diém miit trdi cia khodng mo
cia x = ll,—1...0ic.
Chitng minh.

Theo Ménh deé 3.1, tap tat ca doan mo Sk(z), z € X, |z| = k tao nén modt twa phan
hoach trén doan [0, 1]. Nhw vy, hop tit cd cdc doan mo Sx(y),y < x sé cho ta doan mo
¢6 dau mit phai tring véi dau mit trai cia doan mo Sk (x) (trong khi hop tat ca cdc doan
md Sk (y), y > x, sé cho ta doan mo ¢6 dau miit trai trung véi dau mit phai cia doan mo

Trong thuat todn néu trén, dau tién ta so sinh goc cla  va y, titc lic va hj ¢, v6i ji chay
tir 1 dén k, c6 nghia ta so sanh l1¢ véi moi chudi 2 ky tw ¢6 thé hic,hac.., hyc. Néulje > hj c
thi theo Tinh chdt 2.2, > ohj ¢, o 1a chudi gia tir bat ky. Khi d6 ta phai cong vao s tong
do dai tdt ca cdc doan mdr Sg(y) = Sk(ohj,c), & dé o 1a chudi gia tir bat ky ¢6 do dai k — 2.
Ma tong do dai ctia cde doan mo S (ohj c) nay, theo tinh chit 2,3,4 ciia Ménh dé 2.1 ¢6 thé
dé dang thay chinh bang fm(hj,c). Xudt phat ban dau s ¢6 gid tri fm(c™) do ta dang xét
truedmg hop ¢ = ¢, moi phan tir ta xét déu lém hon moi phan tir ¢6 goc ¢=. Néu lie < hj,c
thi moi phan tir ¢6 géc ¢ déu 16m hon z nén ta sé khong can xét dén ching nira. Chi con
trwong hop lic = hj c la ta lai phai tiép tuc xét dén céc gia tir tiép theo la Iy va hj,. Khi
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dé, do qué trinh sé lap lai cho dén céc gia tir cudi cling, ta ding céc vong for dé tién hanh so
sanh. Chi khéac 1 trong céc Ian so sanh sau, ngoai viéc kiém tra tinh am dwong va so sdnh
hai gia tit, ta con can kiém tra thém déu cia chudi gia tir thi méi két luan dwoe su 16m hon
hay nho hon cua z va y. O méi vong lap trong (For j; = 1 to k) ta kiém tra toan bo cdc gia
t cua H(hy, ho..., hy) O vong lap ngoai (For i = 2 to p) ta duyét theo chiéu dai chuoi ky tiy
(sau mo6i vong = va y thay doi bang cach thém vio mot gia tir méi vai goc 1a = do viée nay
chi thire hién khi & buge trude x = y). Nhu vay, ro rang ta da cong vao s gid tri do dai cia
tat ca cac doan mo cua cic phan tir trong DPSGT X, ¢6 cting dd dai nhu z va nhd hon z, va
chi nhtrng phan tir nhur vay ma thoi. [ |

Dé tinh gi4 tri dinh lrong ngir nghia v(x) ta chitng minh ménh dé sau.

Ménh dé 3.4. Gid trj dinh lwong ngt nghia v(z) chia doan mo Si(x) #ng véi fm(x) thanh
hat doan %k(w) va %2(1‘) Vo ty lé i‘s,lc (z) : %2(:1:) =a: 3 (ava B dwgc zdc dinh theo ménh dé
2.1) néu Sign(x)=+1 va theo ty ¢ S}(z) : St (z) = B : a néu Sign(x)=-1 (ta coi sign(c™ )=+1
va sign(c”)=-1).

Chitng minh: DE tién cho trinh bay, néu khong gay nham lan, phin sau ta tam thoi dong
nhdt doan m& S (z) vai fm(z).

Ta chitng minh bang quy nap theo do dai cia z.

Véi x ¢6 do dai bang 1, dé dang thdy ménh dé ding vi theo Pinh nghia 2.5, v(c™) =
Bfm(c™) vav(ct) =a+afm(ct) do 6 = ).

Gia st khang dinh ding véi @ ¢é6 do dai k, can chitrng minh khing dinh ding véi do dai
k + 1, tie ding v6i hyz, h; € H bit k.

Giad st sign(hjz) = +1. Xét truomg hop sign(z) = +1. Khidé hj € HY, trc a1 < j <p
(theo ky hiéu & Pinh nghia 2.3) vi néu khong sign(h;jz) sé phai 1a —1. Theo Bo de 2.1 [§]
ta ¢6 hjx > x. V1 hjo > x thi theo tinh chdt cia DSGT (xem Pinh nghia 1 [2]), ta sé ¢6
hix > x, véi moi i, 1 < j < p. Tir tinh chat bdo toan thit tir ciia anh xa dinh lwong ngir
nghia v(h;z) > v(x)), dong thoi theo tinh chat 5 Ménh dé 2.1, ta ¢6 > F_ u(hi) = B tikc

b fm(hiz) = 38 p(hiz) fm(z) = Bfm(z), ma Bfm(z) chinh 1a do dai doan thang tir
v(z) dén dau miit phai cua fm(x) theo gia thiét quy nap khisign(z) = +1 (titc 1a doan BF ctia
Hinh 1). Con do dai doan AB 1a afm(z). Do dé c6 thé thiy cdc doan mer fm(h;) véil <i<p
tao nén mot tuwa phan hoach trén [B, F] va nhu vay do dai doan [B, C] (tir v(x) dén dau miit
trédi cia fm(h;jx)) chinh bang tong do dai cdc doan mo fm(hz) ma fm(hiz) < fm(hjz),
tite 1 bing 3775 fm(hiz). Tém lai v(hjz) = v(z) + 2921 fm(hiz) + CD.

S g g oy g S R |

Mat khac, theo cach tinh dé quy,
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J
V(o) = v(z) +sign(he)(3 fra(hic)) — wihse) fmlhia))
i=1
véi 1 < j < p. So sanh hai biéu thirc ta cé Zf;ll fm(hiz) + CD = g:l fm(hiz) —
w(hjx) fm(h;jx) (do sign(hjz) = +1). Tu day rit ra CD = (1 — w(hjz))fm(hjz), trong
dé:

wlhjz) = {1+ sign(hz)sign(hyh;z) (8 - a)] € {5, a}.

~ . \ . \ ~ A 1
Ta thdy sign(hjz)=+1 vasign(hphjz)=+1 do hy, h; cing thuoc H* nén w(hjz) = 5[1 +

(B—a)] = %[a : +8+(B—a)] = B. Nhu vay CD = afm(hjz), titc v(hjz) chia doan fm(h;x)
ra thanh hai doan ¢6 ty 1& d6 dai 1a o : 8. Bay gior v4i trudmg hop sign(z) = —1, ta suy ra
hj € H™. Ta ¢6 hjz > x véi —q < j < —1 va v(hjz) = v(z) + sign(hjz) (3, fm(hix) —
w(hiz) fm(hiz)), voi —q¢ < j < =1 va >, 7 | p(h;) = a tinh todn twong ty nhuw trén ta sé
thdy CD = afm(hjz) nhur truong hop trude.

Hoan toan twong tw véi trueong hop sign(hjz) = —1, ta sé thay CD = Sfm(h;z) va
ménh dé dwoc chirng minh. [

Cudi cung, két hop véi két qua trén cia thuat todn, gid tri dinh lrong ngir nghia cia x
seé la:

+ Néu sign(z) = +1 thi v(z) = S + afm(x).

+ Néu sign(z) = —1 thi v(z) = S + Bfm(z).

4. KET LUAN

Trong bai bdo nay, ching toi da dwa ra mot cdch tinh truce tiép gid tri dinh lwong ngtr
nghia ctia cdc phan tir ciia mot DSGT. Thong qua cach tinh nay, dac biét qua twra phan hoach
ho cic doan mor (), ¢6 thé thdy r6 hon phan bé thit tu cia cdc phan tir cia mot DSGT.
biéu nay gitip cho viéc nghién ciru mot s6 van dé vé danh xa dinh lwong ngtr nghia trd nén ro
rang hon. Chang han, khi mé& rong DSGT véi gid thiét phin tir trung gian ¢6 do mo khac
khong (xem [12]), ¢6 thé khong cin mé rong 4nh xa dinh lwong ngit nghia thanh dnh xa dinh
lrgng ngtr nghia khoang nhuw cia tdc gia [12], ma van cit tién hanh tinh todn trye tiép nhw
phwong phép ching toi trinh bay & day, chi can cong thém do dai khodng md cia phan tir
trung gian W vao tong S khi can thiét.
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