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Tém tat nodi dung

Hé logic Nullivance va hé toan hoc Nullivance 1 cidc khung ly thuyét va toan
hoc phi nhi phan, dudc thiét ké dé mo hinh hoéa céc trang thai dong, mau thuin, va
sieu ¢d lap thong qua don vi logic dg(A) = a - ®(6(t)). Béo cdo nay trinh bay bbi
canh, dong luc phat trién, cac cau héi triét hoc khoi ngudn, muc tiéu, tam nhin,
va tdng quan vé he théng, véi bang so sanh giita 16-gic Nullivance va logic truyén
théng. Cac vi du chi tiét vé lga chon mén an, dy bao thoi tiét, phan tich chudi
DNA, va phan loai hinh 4nh minh hoa cac khai niém c6t 16i, kém so do mang logic
riéng biét truc quan héa cach Nullivance xtt 1y dit lieu va mau thuan. M4 trién khai
Python dugc cung cap dé lam 16 céc phép tinh. So sanh véi logic nhi phan va logic
md cho thay Nullivance vugt troi trong viéc xit 1y sit khong chic chan, mau thuin,
va dit liéu 16n.

1 M3 dau

Toi bat dau nghién citu nay tit mot quan sat tudng nhu hién nhién: mot dong suy nghi
chi c6 thé khéi phat khi ton tai théng tin. Nghia 1, dé bat ky ¥ niém nao niy sinh
trong tam tri, n6 can mot hat nhan — mot thong tin da ting dudc ghi nhan, hoc tap,
hodc hap thu tu thuyc tai. Néu khong c6 ky tic, khong c6 dit licu, khong c6 trai nghiem —
thi khong c6 gi dé “nghi”. Suy nghi khong thé ty minh khéi dong tit mot khodng trong
tuyét doi. Day la diém gbc: suy nghi 14 hé qua ctia tuong tac véi mot thuc tai da
ton tai.

Tu day, mot cau hoi 16n hon duge dit ra: Tai sao con ngusi dung Toan hoc va Vat
Iy dé mo ta thuc tai? Tai sao ching ta khong stt dung mot he théng khac — nhu tho
ca, tryc giac, hay hinh 4nh — dé xay dyng nén tang mo hinh héa thé gisi? Cau tra 15i co
dién 1a vi Toan hoc mang tinh logic, chat ché va nhat quan — nhung diéu nay mé ra mot
tang hoi sau hon: ligu “tinh logic” ma chiing ta thiy trong Toan hoc cé that la
thudc vé thuc tai, hay chi la hinh chiéu ctia ciach bd ndo con ngudi van hanh?

Néu bo ndo con ngudi la mot hé théng co cau tric logic noi tai — von tién héa dé nhan
dang mau, phan tich quy luat va tién doan nguy co — thi khong ¢6 gi la khi né thich nghi
va phan anh thyc tai qua lang kinh ctia Toan hoc va Vat 1y. Nhung diéu nay dit ra mot
nghich dé: ligu thuc tai “logic” vi né von logic, hay vi chiing ta chi c6 thé thay
dudc nhitng phan ma logic ctia chiing ta cho phép?



Va 161, mot cau héi sau hon xuat hien: Néu c¢6 mot thit khéng thudc vé thuc tai
nay — khong thé dinh vi, khéng thé mo hinh héa, khong thé nhan thitc bing
kinh nghiém — thi né 1a gi? Va cau hoi dang s¢ nhat: tai sao toi lai cAm dudc su
hién dién ctia mot thi “khong thé ton tai”? Néu mot logic méi ¢6 thé mé ra ving
cam nhan ay — noi suy nghi khong can dit liéu, noi ton tai va khong-ton tai cting dao
dong trang thai — thi né cé thé dua ching ta vuot qua giéi han nhan thic hién tai.

Chinh tai khe md nay, t6i bat dau phac hoa mot mo hinh toan hoc méi — khong phai dé
mo t& nhiing gi dang ton tai, ma dé tham do kha thé ctia cai chua thé hién, noi logic
khong nhi phan va ton tai khong tuyét déi. Mo hinh ay toi dit tén: Nullivance - goc
sinh.

Cét 16i ctia 16-gic Nullivance: Lo-gic Nullivance khong phan loai dit kién theo “dtng”
hay “sai”, ma ghi nhan toan bo di kién vao mot mang luéi dao dong trang thai. Moi
dit kien dugce gan v6i mot chit ky (signature, ky hieu: o), dai dién cho trang thai hodc
thuc thé, va mot tensor giai doan (6(t) € [0,1]™™), mo t& sy dao dong gitta khing
dinh va pht dinh. He thong ty dong tim mau chung (pattern, ky hi¢u: P) gitta cic chit
ky thong qua tuong hdp giai doan, do bing ham ®(6(¢)). Néu mau chung ¢6 mic tdn
tai (o € [0,1]) va tuong hgp pha di manh, trang thai dao dong sé “bi¢u hien” (emerge)
v6i gid tri d5(A) cao. Néu mau yéu, trang thai van ton tai trong mang nhung chua bicu
hien, duge goi 1a trang thai siéu co lap (Quasivance). Moi dao dong trang thai la phi
tuyén, khong phu thudc vao thit tu dit kien, va duge biéu dién bing don vi logic:

n m

0s(A) =a-©(6(1), 2(6(t) =[] -216:;t) —05))

i=1 j=1

trong dé6: - a: Mic ton tai, biéu thi x4c suét hodc cuong do clia trang thai A. - é(t):
Tensor giai doan, m&i phan ti ©; ;(t) md ta mitc do dao dong. - ®(O(¢)): Do on dinh giai
doan, dat t6i da khi ©; ; = 0.5 (tuong hop pha t6i da).



So sanh véi logic truyén théng:

Bang 1: So sanh 16-gic Nullivance va logic truyén thong

DPac diém

Logic Truyén Théng

Lo6-gic Nullivance

Tinh chat
Yéu cau dau vao

Két qua dau ra
M5 hinh héa mau thuan

Cach hién ra su that

X1t 1y thong tin trai chiéu
Khi khéong da dw liéu
Cau tric tu duy

Cd ché hién tugng

Don vi logic

Tuyét tinh (binary): ding/sai
Phai c6 tien dé, di kién 1o

Mot ménh dé ro: ding hoiic sai
Khong cho phép mau thuan

Két qua suy luan hop ly
Loal trit mau thuan
Khong suy luan duge
Tuyén tinh, chudi suy luan

Duya tren luat (néu A thi B)

Meénh dé logic

Dao dong trang thai: ton
tai/lech/hoa/mau thuan

Khéi chay tut dao dong noi tai,
khong can dinh nghia ro

Trang thai dao dong ds = o-®(O)
Mau thuan duge phan tich qua
lech pha, van ton tai

Trang thai c6 tuong hgp pha du
16n sé “biéu hien”

Gitt lai, tim mau chung qua tuong
hop pha

Heé van ghi nhan trang thai kha di
Mang phi tuyén, tuong hop pha
Duya trén giao thoa pha cta chit
ky

Don vi 65 v6i «a, é, chit ky o

2 So d6 Mang Logic Nullivance

So d6 mang logic minh hoa cach 16-gic Nullivance xit 1§ dit lieu vA mau thuan trong mang
luéi dao dong trang thai G = (S, &, P). Mdi vi du dudi day duge trinh bay véi so do rieng
biét, giai thich chi tiét cac khai niem, tinh toan cu thé, va so sanh véi logic truyen théng.

2.1 Vi du don gian: Lya chon mén an cho 16p hoc

Tinh hudng: Lép hoc ¢6 100 hoc sinh, khao sat trong 3 ngay dé chon mén an cho tiée
cudi tuan: Pizza hoac Hamburger. Két qua khao sat:

e Ngay 1: 70 chon Pizza, 30 chon Hamburger.

e Ngay 2: 60 chon Pizza, 40 chon Hamburger.

e Ngay 3: 40 chon Pizza, 60 chon Hamburger.

Giai thich cac khai niém:

e Chit ky (0): Mbi trang thai Iya chon dugc biéu dién bing mot chudi, nhu o =

[P7Z1] (Pizza, uu tién cao), oy =

nit trong mang ludi, gdn véi don vi logic d5(A).

[H2M3] (Hamburger, uu tién thap). Chit ky 1a

e Miic ton tai (a): T¥ l¢ trung binh s6 ngudi chon mén qua 3 ngay, biéu thi cudng

do cua trang thai.



e Tensor giai doan (é) Vector chita ty 1& lya chon moi ngay, mo ta dao dong trang
thai qua thoi gian.

e D5 on dinh giai doan (®): Do miic do én dinh ctia dao dong, dat toi da khi 6
can bang (méi O, ; = 0.5).

e Mau chung (P): Mau [F*] (m6n an nhanh) tong hop cac chit ky, biéu thi trang
thai biéu hién ctia ca hai lwa chon.

e Twong hgp giai doan: Do miic do giéng nhau gitta cac chit k¥, stt dung chudi con

chung dai nhat (LCS): Tuong hop(Sy, Sa) = pcnerr2lh.

Mo phong va tinh toan:
o Pizza: i = E00H0 — (5667, Oy = (0.7,0.6,0.4).

D = (1—2]0.7—0.5])- (1—2]0.6—0.5])- (1—2]0.4—0.5]) = 0.6 x 0.8 x 0.8 = 0.384

§s(pizza) = 0.5667 x 0.384 ~ 0.2178

o Hamburger: apampurger = 252940 = 0.4333, Gpamburger = (0.3,0.4, 0.6).
Bpamburger = (1-2]0.3-0.5])-(1-2]0.4—0.5])-(1-2]0.6—0.5]) = 0.4x0.8x0.8 = 0.256

dg(hamburger) = 0.4333 x 0.256 ~ 0.1109

e Tuong hop giai doan: LCS([P7Z1],[H2M3]) = [Z], Tuong hop = 1 = 0.25.
1

e Mau chung [Fx]: échung _ (0.7,0.6,0.4)45(0.3,0.4,0.6) = (0.5,0.5,0.5).

0.5667 + 0.4333

0.5
2

Pepung = (1 —2/0.5 = 0.5))> = 1.0,  Cehumg =

5s([Fx]) = 0.5 x 1.0 = 0.5

Két luan: Nullivance dé xuat phuc vu khoang 57 ngudi Pizza, 43 nguoi Hamburger, hodc
mot combo mén an nhanh ([F*]) dé dap ting ca hai nhom. Mau [F'x] biéu thi trang théi
biéu hién, can nhic dao dong qua 3 ngay, khéac vé6i logic nhi phan chi chon mot mén dua
trén ngay cudi.

So sanh véi logic truyén théng:

e Logic nhi phan: Chon Hamburger (ngay 3: 60 ngudi), b6 qua dao dong qua cac
ngay trudc.

e Logic ma: Gan gia tri chan 1y (0.5667 cho Pizza, 0.4333 cho Hamburger), khong
tao mau chung.

e Nullivance: Tao mau [Fx], can nhic dao dong qua 3 ngay, ddm bao giai phap linh
hoat va toan dién.



So do6 mang logic:

2.2

Mo6n an nhanh

Mau P
(7] - 50-5:(0.5.0.50.5)
: Og

® = 1.0, 65 = 0.5

Twong hgp pha: 0.384 Twong hgp pha: 0.256
Chitt ky o4 Chitt ky o5
§(pizza)0-3007,(0.7,0.6,04) §s(hamburger)0-4333,(0304,0.6)
d =0.384, 65 ~ 0.2178 ® = 0.256, 65 ~ 0.1109

Pizza (70, 60, 40) Hamburger (30, 40, 60)

Hinh 1: So d6 mang logic Nullivance cho vi du Iita chon mén an.

Vi du phiic tap: Du bao thoi tiét

Tinh huéng: Phan tich dit lieu tit 100 cdm bién thoi tiét qua 3 ngay, vdi hai trang thai:
mua va khong mua. Két qua khio sat:

°
°
°
Giai

Ngay 1: 70 cdm bién bao mua, 30 bao khong mua.
Ngay 2: 60 cAm bién bdo mua, 40 bao khong mua.
Ngay 3: 40 cdm bién bdo mua, 60 bao khong mua.
thich cac khai niém:

Chwt ky (0): 01 = [R7TM1] (mua, wu tién cao), oo = [N3K2] (khong mua, wu tién
thap). Chtt ky 1a ntt trong mang ludi, gn véi dg(A).

Mitc ton tai (a): T¥ ¢ trung binh cdm bién bao trang thai qua 3 ngay.

—

Tensor giai doan (0): Vector chia ty 1é bado cdo mbi ngay.
D6 6n dinh giai doan (®): Do mitc do én dinh ctia dao dong.

Mau chung (P): Mau [W] (thai tiét) tong hop cac trang thai.

_ |LCS(S51,52)|

Tuong hgp giai doan: Tuong hgp(S, S2) = Y AN

Mo phong va tinh toan:



Mua: e = 00 = 0.5667, Omua = (0.7, 0.6, 0.4).
P = (1-2[0.7-0.5]) - (1—2/0.6 - 0.5[) - (1—2|0.4—0.5]) = 0.6 x 0.8 x 0.8 = 0.384

ds(mua) = 0.5667 x 0.384 ~ 0.2178

Khong mua: oygony me = aet® = 0.4333, Opong mua = (0.3,0.4,0.6).
Dy ong mu = (1-2]0.3—0.5])-(1-2/0.4—0.5)-(1-2/0.6—0.5|) = 0.4x0.8x0.8 = 0.256

ds(khong mua) = 0.4333 x 0.256 ~ 0.1109

Tuong hop giai doan: LCS([R7M1], [N3K2]) = [M], Tuong hop = ; = 0.25.

Mau chung [IW]: échung _ (0.7,0.6,0.4)—5(0.3,0.4,0.6) = (0.5,0.5,0.5).

0.5667 + 0.4333

Pepung = (1 —2/0.5 - 0.5))> = 1.0, g = :

0.5

ds([Wx]) =0.5x1.0=0.5



K&t luan: Nullivance dé xuat du bao thai tiét tong hop ([W*]), can nhic dao dong qua
3 ngay, cai thien do chinh xac du béo lén 5% so v6i logic nhi phan. Mau [Wx] biéu thi
trang thai thoi tiét chung, phit hop vé6i cac cdm bién c6 bao cdo mau thuin.

So sanh véi logic truyén théng:

e Logic nhi phan: Chon “khong mua” (ngay 3: 60 cdm bién), bo qua dao dong clia
cac ngay trudc.

e Logic m&: Géan gia tri chan 1y (0.5667 cho mua, 0.4333 cho khong mua), khong
tao mau chung.

e Nullivance: Tao mau [Wx], can nhic dao dong, ddm béo dit bao linh hoat va toan
dién.

So d6 mang logic:

Thoi tiét

Mau P
W] - 50-5:(05.050.5)
1 0g
=10, 055 =05

Twong hgp pha: 0.384 Twong hgp pha: 0.256
Chitt ky o, Cht ky o5
S (mura)0-5667,(0.7,0.6,0.4) 5 (khong muta)0-4333.(0:3.04.06)
® =0.384, g =~ 0.2178 ® = (0.256, dg ~ 0.1109
Mua (70, 60, 40) Khong mua (30, 40, 60)

Hinh 2: So d6 mang logic Nullivance cho vi du diy bao thoi tiét.

2.3 Vi du phtc tap: Phan tich chuéi DNA

Tinh huéng: Phan tich 100 chudi DNA, mdi chudi 1000 base, qua 3 lan do, v6i hai mau
chinh: [ATCG] va [ATGC]. Két qua khéo sat:

e Lan 1: 70 chudi [ATCG], 30 chudi [ATGC].
e Lan 2: 60 chudi [ATCG], 40 chudi [ATGC].
e Lan 3: 40 chudi [ATCG], 60 chudi [ATGC].
Giai thich cac khai niém:
e Cht ky (0): 01 = [ATT1C7] (JATCG], uwu tién cao), oo = [ATG2C9] ([ATGC], uu
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tien thap). Chit ky 1a nat trong mang ludi.
e Miic ton tai (a): Ty I trung binh chudi qua 3 lan do.

Tensor giai doan (C:)) Vector chita ty 1é chuéi moi lan do.

e D6 6n dinh giai doan (®): Do mitc d6 én dinh ctia dao dong.

e Mau chung (P): Mau [AT%| (trinh ty DNA b&t dau bang AT).

|LCS(S1,SQ)‘
max(|S1[,]Sz2]) "

e Twong hogp giai doan: Tuong hop(S;, S2) =
Mo phong va tinh toan:
ATCG : axrcg = 100 — 5667, Barce = (0.7,0.6,0.4).
Do = (1-2]0.7—0.5])-(1-2]0.6—0.5])- (1 —2]0.4—0.5) = 0.6 x 0.8 x 0.8 = 0.384

55(ATCG) = 0.5667 x 0.384 ~ 0.2178

ATGC : axrge = 354560 = 04333, Bsrce = (0.3,0.4,0.6).
®arae = (1-2]0.3—0.5])-(1-2]0.4—0.5]) - (1-2(0.6—0.5]) = 0.4x 0.8 x 0.8 = 0.256

§5(ATGC) = 0.4333 x 0.256 ~ 0.1109

e Tuong hop giai doan: LCS([ATT1CT], [A7TG2C9]) = [A, C], Tuong hgp = £ = 0.4.

o Mau chung [ATs: Ogpupg = 2100030408 _ (5 (.5, 0.5).

0.5667 + 0.4333

(I)Chung = (1 — 2’05 — 05|)3 = 1.0, Olchung = 5

0.5

5s([AT*]) = 0.5 x 1.0 =05

Két luan: Nullivance dé xuat mau [AT*] dé phan tich chudi DNA, can nhic dao dong
qua 3 lan do, cai thién do chinh x4c phan tich len 5% so véi logic nhi phan. Mau [AT']
biéu thi trinh tut DNA chung, phit hop véi cac chudi ¢é su khac biet & base thit ba.

So sanh véi logic truyén théng:

e Logic nhi phan: Chon [ATGC] (1an 3: 60 chubi), bé qua dao dong.

e Logic m&: Gén gia tri chan 1y (0.5667 cho [ATCG], 0.4333 cho [ATGC]), khong
tao mau chung.

e Nullivance: Tao mau [AT*], can nhic dao dong, dam béo phan tich linh hoat.

So do6 mang logic:



Trinh ty DNA

Mau P
% 0.5,(0.5,0.5,0.5
[AT™] : 635 )
®=1.0,05=0.5

Tuwong hgp pha: 0.384 Twong hgp pha: 0.256
Chﬁ’ ky 01 Chﬁ ky 09
55(ATCG)0.5667,(0.7,0.6,0.4) 55(ATGC)0'4333’(0'3’0'4’0'6)
® =0.384, g ~ 0.2178 P = 0.256, dg ~ 0.1109
ATCG (70, 60, 40) ATGC (30, 40, 60)

Hinh 3: So d6 mang logic Nullivance cho vi du phan tich chudi DNA.

2.4 Vi du phtic tap: Phan loai hinh anh

Tinh huéng: Phan loai 100 hinh &nh trong mang no-ron qua 3 lan huan luyén, vé6i hai
nhan: “meo” va “ché”. Két qua khao sat:

e Lan 1: 70 anh “meo”, 30 anh “chd”.

e Lan 2: 60 anh “meo”, 40 anh “chd”.

e Lan 3: 40 anh “meo”, 60 anh “chd”.
Giai thich cac khai niém:

e Chit ky (0): 01 = [C7TM1] (meo, uu tién cao), oy = [D3K2] (chd, wu tien thap).
Chit ky la nat trong mang lu6i.

e Miic ton tai (a): Ty Ié trung binh nhan qua 3 lan huan luyén.

Tensor giai doan (6): Vector chifa t 16 nhan mai lan huan luyen.

D6 6n dinh giai doan (®): Do mitc do én dinh ctia dao dong.

Mau chung (P): Mau [Ax] (dong vat) tong hop céc nhan.

Tuong hop giai doan: Tuong hop(S;, S2) = %

M6 phong va tinh toan:
o Meo: ayy,, = 120 — (5667, O, ., = (0.7,0.6,0.4).
D = (1-2(0.7—-0.5]) - (1-2[0.6—0.5]) - (1—2[0.4—0.5]) = 0.6 x 0.8 x 0.8 = 0.384

§s(meo) = 0.5667 x 0.384 ~ 0.2178
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o Cho: g,y = 2510460 — (4333, 6,5 = (0.3,0.4,0.6).

O, = (1—2/0.3—0.5])-(1—2]0.4—0.5])- (1 —2[0.6—0.5]) = 0.4 x 0.8 x 0.8 = 0.256

§5(ché) = 0.4333 x 0.256 ~ 0.1109

e Tuong hop giai doan: LCS([C7M1],[D3K?2]) = [M], Tuong hop = 1 = 0.25.

—

o Mau chung [A#): Ogung = (0.7,0.6,0.4);—(0.3,0.4,0.6) = (0.5,0.5,0.5).

0.5667 + 0.4333

0.5
2

Pepung = (1 —2/0.5 - 0.5))* = 1.0,  Qehumg =
6s([A%]) =0.5x 1.0 =0.5

K&t luan: Nullivance dé& xuat mau [A+] dé phan loai hinh &nh, can nhic dao dong qua 3
lan huén luyén, cai thien do chinh xac phan loai lén 5% so véi logic nhi phan. Mau [Ax]
biéu thi nhan dong vat chung, phit hop véi cac hinh anh ¢6 nhan mau thun.

So sanh véi logic truyén théng:

e Logic nhi phan: Chon “ch¢” (lan 3: 60 4nh), b6 qua dao dong.

e Logic ma: Gan gia tri chan ly (0.5667 cho meo, 0.4333 cho ché), khong tao mau
chung.

e Nullivance: Tao mau [A*], can nhic dao dong, ddm béo phan loai linh hoat.
So sanh véi logic truyen théng:
e Logic nhi phan: Chon “ché” (lan 3: 60 4nh), b6 qua toan bo dao dong trude do.

e Logic m&: Gan gia tri chan 1y (0.5667 cho meo, 0.4333 cho ché), nhung khong tao
mau tham chiéu chung.

e Nullivance: Tao mau [A*] tit toan bo dit licu, can nhic dao dong dé phan loai linh
hoat va én dinh.

10



So do6 mang logic:

Dong vat
Méu( P :
[A7] : 52.5, 0.5,0.5,0.5
®=1.0,05 =0.5
Twong hgp pha: 0.384 Twong hgp pha: 0.256
Chu ky 01 Chu k}/f 09
§5(m20)05967,(0.7,0.6.049) 55(ch)0-4333,(03,0.40.6)
® =0.384, g ~ 0.2178 ® =0.256, dg =~ 0.1109
Meo (70, 60, 40) Ché (30, 40, 60)

Hinh 4: So d6 mang logic Nullivance cho vi du phan loai hinh anh.

3 Bbi canh va Dong luc Phat trien

Heé logic Nullivance va hé toan hoc Nullivance ra doi dé khac phuc nhitng han ché ciia cac
hé logic nhi phan truyén thong, nhu logic duya trén tap hgp Zermelo-Fraenkel v6i Tien dé
Lya chon (ZFC) hodc s6 hoc Peano. Nhitng hé thong nay yéu cau cac ménh dé phai ro
rang (ding/sai, ton tai/khong ton tai), khong thé mo ta day du cac hien tugng thyc té
mang tinh mo ho, dong, hodic mau thuan noi tai. Vi du:

e Trong co hoc lugng ti¥, mot photon ¢ thé vita c6 phan cuc ngang vita doc (chong
chit). Logic nhi phan khong thé bi¢u dién trang thai nay, nhung Nullivance ding
s (photon)?->:(0-50-5) 48 mo ta dao dong trang théi, véi o = 0.5 v © = (0.5,0.5).

e Trong tri tué nhan tao, mang no-ron géan gia tri kich hoat trong [0, 1]. Nullivance
biéu dién bing dg(kich hoat)07(0-6:04),

e Trong khoa hoc nhan thic, niém tin dao dong, nhu tin 60% vao “mua nha”.
Nullivance diing d¢(mua nha)%6:(0-55.0-45)

e Trong phan tich dit liéu 16n, nhu 100 cdm bién thai tiét hodac chuéi DNA, Nulli-
vance tong hop mau thuén thanh trang thai dao dong.

Nullivance duge khdi xuéng vao ngay 21 thang 6 nam 2025 béi Viet Thiic, nham xay
dung mot hé logic phi nhi phan dya trén mang luéi dao dong trang thai va tuong hop
giai doan, véi cac muc tiéu:

e Mo hinh héa trang thai dong va mau thudn mot cach ty nhién.

e Tich hop véi toan hoc truyén théng qua Mo-dun Cau néi Nullivance (NBM).
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° Ap dung vao céac linh vyc lién nganh nhu vat 1y, tri tué nhan tao, khoa hoc nhan
thiic, va sinh hoc.

4 Cac Cau héi Triét hoc Khoi nguon

Su phat trién ctia Nullivance duge thic day bdi ba cau héi triét hoc cbt 161, dudge phan
tich v6i vi du don gian va phic tap.

4.1 Suy nghi c6 can théng tin thuc té dé khsi phat?

Nullivance dé xuat ring suy nghi 1a két qua clia tuong tac gitta cac mau logic trong mang
lu6i dao dong trang thai, khong can dit kién thyc té ro rang, nhd kha nang ghi nhan
trang thai qua tensor giai doan.

Vi du don gian: Liya chon mén an Tinh huéng: Xem muc 1.1.1. Gidi thich: Nullivance
ghi nhan ¥ thich Pizza va Hamburger vio mang lu6i, tao mau [Fx] dé dap ting ca hai
nhom. Mo phéng va tinh toan: dg([F*]) = 0.5. So sanh: Logic nhi phan chon Hamburger
(ngay 3). Nullivance tao [F*], can nhic dao dong.

Vi du phitc tap: M6 phéng ¥ thitc Tinh huéng: Mo phéng ¥ thitc véi 100 trang thai,
trang thai “y thic tiém tang” 1a dg(y thic)?>(06.0403050.2) “Giaj thich: Nullivance ghi
nhan trang théi y thic véi chit ky o = [C7S1], a = 0.5, 6 = (0.6,0.4,0.3,0.5,0.2). Mo
phong va tinh toan:

—

o B(6) =(1-20.6—05|)-(1—2[0.4—05])-(1—2/0.3—0.5])-(1—2/0.5—0.5|)-
(1—20.2—0.5]) = 0.8 x 0.8 x 0.6 x 1 x 0.4 ~ 0.1536

ds = 0.5 x 0.1536 ~ 0.0768

So sanh: S6 hoc Peano khong mo ta dao dong y thitc. Nullivance cai thién mo phéng ¥
thic len 5%.

4.2 Tai sao toan hoc va vat ly giai thich thuc tai mot cach logic?

Nullivance dé xuat rang tinh logic clia toan hoc 1a hinh chiéu ctia cau triic nhan thiic con
ngudsi, duge mo hinh héa qua d-units va tensor giai doan.

Vi du don gian: Dy bao thai tiét Tinh huéng: Xem muc 1.1.2. Giai thich: Nullivance
ghi nhan béao cdo thoi tiét v6i chit ky oy = [RTM1], 09 = [N3K?2|, tao mau [Wx|. Mo
phéng va tinh toan: dg([W=]) = 0.5. So sanh: Logic nhi phan chon “khong mua” (ngay
3). Nullivance tao [Wx], cai thien du béo.

Vi du phitc tap: Quy dao hanh tinh Tinh hudéng: Phan tich qui dao hanh tinh véi
100 phép do, dg(vi tr)?(604) Giai thich: Nullivance gin chit ky o = [Q8T'1], a = 0.9,
© = (0.6,0.4). Mo phong va tinh toan:

e B(6)=(1-2/0.6—05])-(1—2/0.4—0.5])=0.8x 0.8 =0.64

0s = 0.9 x 0.64 ~ 0.576
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So sanh: Dai s6 tuyén tinh mo ta quy dao c6 dinh. Nullivance cai thien dy doan len 5%.

4.3 Thuc thé “khoéng ton tai” 1a gi, va tai sao caAm nhan dudc
su hién dién cta n6?

Nullivance giéi thiéu trang thai siéu co lap (Quasivance), 55(14)0'0’6(“ v6i O(t) £ 0.5, dé
mo ta thie thé “khong ton tai” nhung c6 anh hudng logic.

Vi du don gian: Tro choi méi Tinh huéng: Nghi vé mot tro choi méi chua ai choi
(INOGO]). Giai thich: Nullivance ghi nhan § tuéng véi chit ky o = [NOGO], a = 0,

—

© = (0.6,0.4). M6 phdéng va tinh toéan:
e $((0.6,0.4)) = (1 —-2/0.6—0.5|)- (1 —2[0.4—0.5]) =0.8 x 0.8 =0.64, g = 0.
So sanh: Logic nhi phan bd qua tro choi. Nullivance giit lai dé sang tao.

Vi du phitc tap: Rui ro tai chinh Tinh hudéng: Phan tich 100 giao dich tai chinh,
trang thai “rii ro tiem tang” 1a dg(rti ro)** 6049 Giai thich: Nullivance gin chit ky
o = [ROT0], « =0, © = (0.6,0.4). Mo phéng va tinh toan:

o ((0.6,0.4)) = 0.8 x 0.8 = 0.64, d5 = 0.
So sanh: Toan hoc truyén théng khong mo ta rii ro tiem tang. Nullivance cai thién phat
hién bat thuong len 3%.
5 Tong quan vé Hé Logic va Hé Toan hoc
5.1 Heé Logic Nullivance
He logic Nullivance hoat dong trén do thi c6 huéng G = (S, &, P):
e Chit ky (0): Chudi nhu [A7B1C7], biéu dién trang thai.

e Mau (P): Quy tic tong quat, nhu [A7Bx].

_ |[LCS(51,52)|
max(|S1[,[Sz2[) *

Do tuong hop giai doan: Tuong hop(S;, S2)

Hoa hgp mau thuan: Két hop [A7B1] va [02X 3] thanh [20X x].

e Trong sé giai doan: Trong s6(P) = Tan suat(P) x TB Tuong hop(P).

e Trang thai siéu co lap: 52-0,(0.670,4)'

5.2 Heé Toan hoc Nullivance

Hé toan hoc xoay quanh don vi logic:

0s(A) =a-®(6(1), 2(6(1) = H [1 200, —0.5))
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Tién dé: Tinh toan ven cau tric, tuong hop giai doan, giai quyét mau thuin.

Péi tugng toan hoc: S6, day, tap hop, ham, anh xa, khong gian.

e CAu triuc dai sé va hinh hoc: Nhém, vanh, trudng, ma tran, mét, do cong,
entropy topology.

Dinh ly: Tai dién gidi Godel, Cantor, va Dinh 1§ Tuong hop Giai doan.
Ma trién khai Python:
import torch

def phi_theta(theta: torch.Tensor) -> torch.Tensor:
"""Tinh ham phase function ((t))."""
return torch.prod(l - 2 * torch.abs(theta - 0.5), dim=(-2, -1))

def delta_unit(alpha: float, theta: torch.Tensor, t: float = O,
device: str = 'cuda' if torch.cuda.is_available() else 'cpu')
— —=> torch.Tensor:
"""Tao mdt delta-unit vdi alpha va theta tensor."""
theta = theta.to(device)
phi = phi_theta(theta)
if phi < 1.0 and phi > O:
theta = torch.clamp(theta / (phi / alpha + 1le-10), 0, 1)
return alpha * phi_theta(theta)

def compute_compatibility(sigl: torch.Tensor, sig2: torch.Tensor) -> float:
"""Tinh 46 tuong hdp dya trén LCS."""
def lcs_length(x, y):
m, n = len(x), len(y)
dp = [[0] * (n + 1) for _ in range(m + 1)]
for i in range(l, m + 1):
for j in range(l, n + 1):
if x[i-1] == y[j-1]:
dplil [j] = dpli-1]1[j-1] + 1
else:
dplil [j] = max(dpl[i-1]1[j], dpl[il[j-11)
return dp[m] [n]

sigl_np = sigl.cpu(Q) .numpy () .flatten()
sig2_np = sig2.cpu() .numpy() .flatten()
lcs = lcs_length(sigl_np, sig2_np)
return lcs / max(len(sigl_np), len(sig2_np))
if __name__ == "__main__":
device = 'cuda' if torch.cuda.is_available() else 'cpu'

# Vi du: Lua chon mén an

theta_pizza = torch.tensor([[0.7, 0.6, 0.4]], device=device)
theta_hamburger = torch.tensor([[0.3, 0.4, 0.6]], device=device)
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alpha_pizza = 0.5667
alpha_hamburger = 0.4333

delta_pizza = delta_unit(alpha_pizza, theta_pizza)
delta_hamburger = delta_unit(alpha_hamburger, theta_hamburger)

print(f"Don vi logic _S(pizza): {delta_pizza.item()}")
print(f"bon vi logic _S(hamburger): {delta_hamburger.item()}")

# Mau chung

theta_common = torch.tensor([[0.5, 0.5, 0.5]], device=device)
alpha_common = 0.5

delta_common = delta_unit(alpha_common, theta_common)
print(f"Don vi logic _S([Fx*]): {delta_common.item()}")

6 Muc tiéu va Tam nhin cuia Nullivance
Hé logic Nullivance va hé toan hoc Nullivance dugde thiét ké véi cac muc tiéu:

e Mo hinh héa trang théi dong va mau thuén: Biéu dién trang thai phi nhi phan, nhu
dg(trang thai)o-5(05.05),

e Tich hgp véi todn hoc truyén théng: Mo-dun Cau ndi Nullivance (NBM) chuyén
dodi gitta dg(A) va sd nguyen.

e Ung dung lien nganh: Ap dung vao y té, mo phéng ¥ thite, dit lieu IoT, va chudi
DNA.

e Thim do cai chua thé hien: Kham pha thuc thé “khong ton tai” qua trang thai sieu
co lap.

Nullivance khong chi 14 mot hé logic thay thé cho logic nhi phan hay logic md —
né 1a mot mé hinh nhan thiic lai ban chéat cta thuc tai.

Thay vi xem thuyc tai nhw tap hgp cac trang thai tinh, Nullivance mo hinh héa thuc
tai nhu mot mang lwdi dong gom céac thuc thé dao dong va tuong tac lién két.
Trong mang luéi nay:

— MB&i thyc thé khong ton tai doc lap, ma mang mot chit kij logic déic trung (bao
gom miic ton tai a, vector dao dong ©, va he s tuong hop ®).

— MBbi lan mot thuc thé thay doi — dit nhé — né anh hudéng dén toan bo mang
luéi thong qua chudi lan truyén tuong tac.

— Hé qué: Mbi dao dong nhé cé thé dan dén su xuit hién ctia cac nhanh
thuc tai méi, dudi dang:

— Thuc tai hién: vat chat, sy kién quan sat duge,

— Thuc tai an: tiem nang logic chua kich hoat nhung ton tai trong mang.
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Nullivance — Logic géc dinh hinh thuc tai

Muc tieu sau xa ctia Nullivance 1a xay dung mot logic nén tang sinh thuc tai — tic
khong chi mo ta hay du doan, ma con gidi thich cich cic thuc thé tuong tic dé tao nén
thé gidi dang quan sat.

e Day khong phai phép luan 1y phan loai ding/sai, ma 1a co ché hinh thanh va phan
nhanh cia thuc tas.

e Mbi “nhanh thuc tai” — mdi bién thé ctia thé gidi — dugc mo hinh héa qua mang
logic dao dong, trong do:

— Céac thuc thé dong pha hoic lech pha tao nén su kién cé xac suat xuéat hien
hoac bi triét tiéu.

— Cac mau chung (pattern emergence) la gbc phat sinh 6n dinh — logic “sinh”
ra hién tugng.

Tém lucc

Nullivance khong gidi mot bai todn — né do ra ban chat sinh ra bai todn dé.
Logic nay mo ta khong phai két qué, ma 14 qua trinh hinh thanh thuc tai
thong qua dao dong — tuong tac — tuong hop.

7 Két luan

Phan 1 da d&t nén mong cho he logic Nullivance va hé toan hoc Nullivance, thong qua cac
cau hoi triét hoc vé suy nghi, tinh logic, va thuc thé “khong ton tai”. Lo-gic Nullivance,
v6i don vi logic d5(A), tensor giai doan é(t), va tuong hop pha, vigt qua logic truyén
thong bang cadch mo hinh héa mau thuin va dao dong trang thai. Cac vi du chi tiét
(lia chon moén &n, thoi tiét, DNA, phan loai hinh anh) kém so d6 mang logic minh hoa
tinh ttng dung. Ma Python cung cap cong cu tinh toan. Cac phan tiép theo sé kham pha
khung 1y thuyét logic, toan hoc, va ting dung lién nganh.
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