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LUGC DO LOGIC DOI XUUNG VA UNG DUNG
Phin Il : UNG DUNG CUA LUQC DO LOGIC DB XUNG )

PHAN cHf VAN
Trirdng dai hoe Bdch khoa HA Nbi

Trong vin d¥ biéu difn tri thic néi chung, vA d¥ic bigt 1a d8i véi ce h§ chuyén gia, vigc
hinh thanh dwege cdc mé to suy difn t8t trén cde co sé tri thicc ndo dé 14 mét yéu chin quan trong,
Mat ing dyng chi yéu cda khéi nigm lwvgc 8 18-gic dé&i xtng (LDLGDX) lién quan chit chd va
trye tidp véi vén 48 ndy.

Thire chét cda qud trinh thinh 1ip cdc LDLGDX 1A: tiy mét h§ 2n khdi nidm ndo a6, trwée
tién phdi hinh thanh mét hé tri thie co s& cho nhirng méi lign hé 16-gic ndo ddy gifka céc khéi
nigm trén, rdi st dung bd suy di€n'? tao nén dwge nhirng hé tri thie diy da, phong phd thé hign
dwge tit cd cde mdi lign h§ 16-gic cin quan tam giika 2n khai niém d& hinh thanh,

Dé néu bt dwge nhirng ndi dung trén, ta sé trinh by vin dé théng qua mét thi du cy thé.
Diiy 1& mét thf dy vé biéu didn tri thic todn, do dé ciing ¢6 thé trinh bay luén téc dyng cida khéi
nigm LDLGDX trong viée bidu di&n céc tri thire todn (néi chung 1A céc tri thére cda khoa hoe co
bdn) bing ngén ngir cia I6-gic vj tir (12 phuwong phép hinh thire trong bidu din tri théc). V1 vy
cde khdi nifm, ménh dé todn hoc dwge lya chon v phét bidu trong LDLGDX ndy 1a khd don gidn
dé tao di%u kign thudn loi dée gid theo déi dwee mach ¥ chinh cda vén d8,

vE MOT LUQC DO LO-GIC DI XUNG

Irong phiin ndy ta sé xiy dyng mét LDLGDX ey thé, bidu didn mot h§ cdc tri thie todn
|ltj( .

1. Khéng glan co' sd va hé cde khél niém todn hinh thanh trén dé

Goi R Ia khdng gian chc 88 thye z; R* = RU {o0}; R* = {z|lz€ RAz>0).

Chen khéng gian co s& E 1A khéng gian cde hAm xdc dinh vd don trj trén R
E = {(z,y)lv = /(=) 12 hAm x4c djnh, don trj (hitu han hay vé han) trén R}

(1) Xem phin 1 : Khai nidm v8 luoe 48 18-gic 481 xtng trong Tap chf Tin hoe vh Ditu khidn hoe 88 3 nkm 1091,

(2) LA co s todn hoc dd tao dyng nhitng méto suy dilin khi chn thidt.

(8) CBnlwu y : hAm y = cotgz ching han Ih thudc khéng gian J2 vi khi 2 = krr (k = 0,41, %2...) th
y=o00€ER"
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Véize R; ye R*; T,M € R*; (z,y) € E nguwdi ta hinh thanh céc khdi nidm todn hoc sau
day 1) .
(1) Ham 88 y = f(z) dwee goi & him hdng néu: (VT)((Vz)[f(z+ T) = f(z)]
(1) Ham 88 y = f(z) dwge goi 1A him c6 bién thién néu: (37)(3a)(f(z + T) # f(z)]
(2) Ham 88 y = f(z) dwge goi 18 hiAm tulin hodn néu: (3T)(Vz)(f(z + T) = f(=)]
(2) Ham 88 y = f(z) dwgc goi 1A ham khéng tuln hodn néu: (VT)(3z)(f(z + T) # f(z)]
(3) Ham 88 y = f(z) dwge goi 1a him 1§p todn phin néu: (Vz)(3T)[f(z + T) = f(z))
(3) Him 88 y = f(z) dwge goi 1A ham khéng 1§p todn phin néu: (3z)(VT)(f(z + T) # f(z)]
(4) Ham 88 y = f(z) dwee goi 1d ham 1§p b§ phén néu: (Iz)(3T)(f(z + T) = f(z))
(4) Ham 88 y = f(z) dwgc goi 1A ham khéng l§p néu: (Vz)(VT)(f(z + T) # f(=))
(5) HAm 88 y = f(z) dwee goi 1a hdm hing trigt tidu néu: (YM)(Vz)(|f(2)| < M|
(5) HAm 88 y = f(z) dwge goi 1d hAm khdng hing trigt tidu néu: (IM)(3z)(|f(z)| 2 M]
(6) Ham 88 y = f(z) dwee goi 1a hdm gi&i ndi néu: (IM)(Vz)(|f(z)| < M]
(6) Ham 88 y = f(z) dwge goi 1a hdm khéng giéi ndi ndu: (VM) (3z)(|f(z)| = M]
(7) Him 88 y = f(z) dwec goi 1a hAm hitu han khdp nei néu: (Yz)(3IM)(|f(2)| < M]
(7) Ham 88 y = f(=) dwgc goi 1A hAm khéng hiru han khip noi néu: (3z)(YM)(|f(z)| = M|
(8) Ham 88 y = f(2) dwece goi 1A hdm khdng hing v8 han néu: (32)(IM)||f(2)| < M|
(8) Ham 88 y = f(2) dwgc goi 1A hAm hing v8 han néu: (Vz)(YM)[|f(z)| = M]
~ Ngudi ta di chitng minh dwge 16 khai nidm ndy déu khéng tim thudng d8i véi khéng gian
co 8¢ E d& chon - nghia 1 ¢4 tBn tai thye sy 16 khéi ni@m todn hoc trén trong khéng gian co sé

E'?), Viy theo nguyén Iy quan h§ tt yéu'®): @ tdn tai mét LDLGDX £ lién két cdc khai ni¢m
trén.

Chn chi ra LDLGDX L dy - nghia 1A phdi chi ra d8 thj va bdng quan h§ cda LDLGDX £.

2. Chl ra LDLGDX [ lién két cdc khdl nlém todn hoc

hBI.ng chc quy thc cda 18-gic vj tir ngudi ta ching minh tryc ti€p dwge 14 ménh 48 sau day(4);

(1) —(2) (8)—(4) (B — (") (5)— (1) (2)-+(1) (4)—+(3) (8) > (4)
(2) —(3) (6) —(6) (7)—(8) (& — (1) (3)=(2) (1)~ (8) (&)~ (7)

(1) Trong bil ndy stk dyng cde ky higu tit nhw sau:
(+), (7) auge ky higu In lugt thay cho Pily = f(2)), Bily = /(z)] hey Bi((z,¥)], Bil(=,y)).
VA (3) > (7) duge ky hitu thay chor (¥(a,u)) (P2, u)] v Py{(z, )]}
(1) =+ (7) duge ky higu thay eho: (3(z,¥)) { Pi[(z,¥)) A Py|(2,y)]}
véi (z.y) € E vad, 5 =1,2,...,8.
(2) (4) : xem tal ligu [6].
(3) Xem céc thl 1idu [4], [5].
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H§ thdng cdc ménh 48 ndy 18p nén mét hé tri thirc co'sd, ddng th¥i cling 1A mét hach cua
LDLGDX £ (bdng quan h§ (A)).

Blng céc quy thc din xuft 16-gic (bd suy difn) ngudi ta suy ra dwec t&t cd che ménh d8 cdn
lgi cda LDLGDX £ (dwge thd hién trong bang quan h§ (A)* va dB thj cda né) nhu sau:

Hé tri thire co s& (bang quan h§ (A))

(1321 (213] (3|4| 46 sie] (6171 718‘ 8,1
1,3 2,4 85 (46 87 68 71 82
14 25 3,6 &7 58" 8] 73 83
1,6 28 3,7 48 51 62 75 8i
16 27 38 41 83 63 |(14 8B
1,7 28 3,1 4 535 64 75 8@
1.8+ ‘g1 3,2 45 84 68 18 87
1,1 2,2 3,3 P SINEE | SLIEL T RN & S Y.
1,2 2,3 3,4 4,8 58 6,7 7.8 1,2
1,3 2,4 3,8 4,8 5,7 6,8 2,3 ;]
1,4 2,8 3,8 4,7 5,8 34 2,4 i4
1,8 2,8 3,7 4,8 15 3,5 2,5 i6
1,8 2,7 3,8 5,8 4,6 3,8 2,8 ié
7 28 87 BT A1 37 27 1p
(1,8 7.8 8,8 58 48 3,8 2.8 I8

H§ tri thite diiy dd (bdng quan hé (A)*)

(1,2) (28] (34]  [48) (86 (67 (78]  [8,])
(1,3 (24] [358)  (46) (87 (88  (7I) [8,2)
(1.4]  [28)  (36) (47 (58 (81  (7.2)  [8,3)
(1L8)  (26) (37)  (48) |5I[ (82  (7.5)  [8,d)
(116) (2:7) (318) (431) ]512l (613) (TIa) (815)
(L (28 (81 (43 |83 (6d4) (1.8)  (89)
(1,8) (21) (3,2) (48 |sdl  (88)  (7.8)  (87)
LI 1220 )80 Jadl IsBl 188l n |8
|13 280 |34l (48) |58 Je? |78  [1.2)
3l 24 (@8 (48) s 68 [28)  [19)
LAl (28 (38 (40 |58 (34 [3d)  [L3)
(1,8) (28 (87  [48) (48] (38 (28 (18]
(1,8 (27 (38 (88 (38 (38 (28 (19)
() 28 BN B @ BN @n (19
L8 (78 B8 (88 A8 JSA 28 |Lg
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DB thj cla luge d8 18-gic 48i xitng £

Y 1
(’)-‘Tb(z)—-(J)—*(4) (5) - (6) et (7)7f83
"

)
.
e S
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ﬁzf—m-—m-—.m B a— &7~ @

Nhu thé strc manh cia bg suy didn 1A rd rang: Tir mét h§ tri thirc co o& (bdng (A)) ngudi
ta di thu dwge mdt hé tri thire diy di (bdng (A)*) 224 mgnh dé todn (khdng ké nhirng ménh d%
thm thudng) trong bang (A)* da dwge chéng minh dy dd, hon nika di 6 che quy tic rd ring dé
phét biu ching bing ngdn ngit cda 1a-gic vj tir.

Ching han:

Ménh dé thit 200 (theo mét trinh ty di dwgc quy wéc trén bing quan hé (A)*): Tﬁ — (2) (la
mgnh d8 logi 1), dwye phdt bidu bing ngén ngir ty nhién:
“Moi ham 88 khéng 15p todn phiin, khéng thé 1d ham tulin hokn”,

dwgce phat bidu bAng ngdn ngir 18-gic:
(V{2 0)) {(Y2)(3T) S (2 + T) = f(2)| v (YT)(32)(f (2 + T) # /(2)]} (1

Ménh dé thit 152: (7) = (6) (1A ménh d% logi 2), dirgre phét bidu bing ngén ngir ty nhién:
“Tn tai ham 88 hiru han kh&p noi, nhung khéng gidi ngi"

dwge phdt bidu bAng ngén ngir 16-gic:
Bz DL (Y2)(3M) {1 f(2)! < M| A (YM)(32)[|f(2)] > M|} (1)

(1), (11) 12 cc cong thire 18-gic hinh thanh tdt vA ¢é gid trj chan Iy 1a 1.

Nhu thé yéu cBu bidu didn céc tri thire todn bing ngén ngir cia 186-gic vj t¥ ciing di dwee
ddp ¥ng.

VAI NHAN XET BO XUNG

Nhirng ndi dung trén dd mé td wng dyng cda khdi niém LDLGDX cho bidu didn tri thie
todn. Cé thd mé& réng tng dyung cda khii nidm ndy cho che bidu didn tri thie théng thwdng (phi
todn) theo tifn trinh nhe sau:



