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e 7 @ WL a7 o
Gigi thiéu so p-adic
mot cong cu toan hoc cho ly thuyét thong nhat
PHAN I1: NG DUNG VAO V0 TRU HOC VA KHOA HOC NHAN THU'C

Mét trong nhiing van dé dudc cac nha khoa hoc dac biét chu y dén gan day la iing dung cac so p-
adic vao vat Iy hoc va nhiéu linh vuc khoa hoc khac.

Céc s6 p-adic dugc nha todn hoc Kurt Hensen tim ra ti cudi thé ky 19 (nam 1897 ) dé bo sung
cho tap cac s6 thuc, hitu ty, s6 phitc. Cac s6 p-adic dan dén metric khédng-Archimedean thich hop
cho sumé ta khéng théi gian gian doan. Ciing vdi vé dep toan hoc, cac s6 p-adic trd thanh mot

¢ong cu hitu hiéu gitp cac nha vat Iy mé ta chinh xac hon thé giéi khach quan trong nhiéu linh
vu'c tif vi mé dén vi mé: co hoc lugng ti, ly thuyét day, méi truong déng dac,vii tru hoc,... va

khoa hoc nhan thuc.

5.LAM PHAT ViNH cu’u cUA VU TRU DUGC
MO TA BANG BIEU DIEN CAY P-ADIC

Céc nha va tru hoc xem vil try ching ta chi la
mot bong bong gitta rit nhidu bong bong khong dém
xué tréi noi trong mot viung khong 6 hinh dang.
Song khong dém xué co nghia nhu thé nao? Néu
khong dém duoc thi khong tinh dugce xac suit va
khéng tinh duge xac suat thi khong tién doan dugc
diéu gi ca. Trong nam 2011 Paul Steinhardt xem vén
dé nay thudc bai toan do dac (measure problem)
trong v try hoc va Iéy do6 lam 1y do dé nghi ngo 1y
thuyét bong bong cua cac vii tru.

Cac nha vii tru khac thi dat van dé 1a phai tim
cach giai quyét bai toan do dac. Cac tac gia [5a]

Hinh 6. Leonard Susskind vai do hinh p-adic
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Daniel Harlow, Steve Shenker, va Douglas Stan-
ford, Leonard Susskind (xem hinh 6) da st dung ly
thuyét cac s6 p-adic dé xay dung mo hmh lam phat.
Ly thuyét nay lién quan dén nhitng vin dé co ban
cua vat ly (vii tru song song, mii tén thoi gian, vt
chit tdi va c6 thé céu tric nguyen tir cua khong thoti
gian roi rac). Nhu chung ta biét vii tru 1a phang
(smooth) va tro nén dong nhét (uniform) nho hién
tuong lam phat cia mot hé 1én hon gia hon, mét hé

Hinh 7. Nhiéu
bong béng trong
bong béng rai lién
tuc nhiéu bong
héng khéc trong
timg bong bong...
Méi bong hdng chi
c6 lién quan dén
bong bong t6 tién
ma théi.

thim day nang lugng t6i. Nang luong tbi da lam cho
hé khong 6n dinh va lam cho cac vii tru phan thanh
nhiéu hat nhan bong bong (nucleate) gidng nhu cic
hat mua trong mot dam may. Vi tru cua ching ta
phat sinh tir qua trinh do6 (hinh 7).

Qua trinh nay tao ra mot gia dinh cay cua vi tru
(hinh 8).

Cac sb p-adic dugc ing dung vao moé hinh hdn
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Hinh 8.
Hinh@nh clia lam
phatvinhaiu.

don (stochastic) cua lam phat vinh ctru. Hay xét mot
h¢ gdm nhiéu diém tach roi nhau tmg véi nhirmg chan
khong (vacuum) ban dau va tir nhimg diém do ta sé co
mot bire tranh phat trién md ta qua trinh lam phat vinh
ctru, Bire tranh lam phat vinh ctru 1a qué trinh hinh
thanh nhirg hat nhan bong bong (buble-nucleation)
tir nhirng vacuum ban dau. Mdi vacuum co mdt hang
s0 vii tru ty 1& vai binh phuong te d¢ dan no H va
mot entropy.

R& 1 dbi v6i nhitng chin khéng cudi ciing (vacua
terminal) hang s6 vii tru bang khong hodc am vi 0
bién khong con din nd nira.

Lam phét dugc mé ta bang cach chia cdc té bao
thanh hai (xét truong hop p=2) nhu vay ta co tir mot
& bao ta s& c6 2 té bio sau bude dau tién. Néu lién
tlep lam nhu thé thi ta md hinh din no theo ham mu
(exponential).

Chan khéng cudi cing dong vai trd quan trong
trong lam phét vinh ctru. Chan khong cuoi cung la
chan khong tir do khong con phan chia nira. Chén
khong vai hang s6 vii tru =0 la chan khong cudi cung.

Sau déy ching ta s& lam boc 10 cdu tric cia mo
hinh té bao. Qua trinh phan chia t& bao co thé bidu
dién bing mot dd hinh ciy c6 thit bac (hierarchical
tree) nghfa 1a mot cdy co nhiéu canh phat trién theo
nhiéu thé hé. Va céy co hinh hoc fractal: qua vay dau
ching ta nhin gan bao nhiéu di nita thi ching vin
dOng dang véi nhau d6 1a dic trung cua fractal.

D6 hinh cdy gdm céac nuat (nodes) va duong noi
(link con goi 1a edges) va khong c6 vong kin nao ca.
Cay 13 m hinh & bao bat dau voi mot dudng noi sau
Phan thanh 2 canh. M&i canh lai phan thanh 2 canh
tiép theo den v6 cung.

Con s6 2 khong phai 1a duy nhét, moi canh co thé
Phén thanh p=2,3,... (p la s6 nguyén t6). O ddy ta xét
truomg hop tiéu biéu véi p=2 (xem hinh 9).

Sy thay ddi mau trén hinh 9 biéu dién sy “dot
bién-mutation” trong céc dinh luat vat ly tr v tru me,
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Hinh 9. D hinh cay sau 3 budc phat trién ciia mé hinh t& bao véi p=2.

diéu nay co nghia la trong cac vii tru con cac dinh
ludt vat Iy co thé khac cac dinh luat vat 1y cta vii
tru me.

By gio tro lai hinh hoc ciy cua mé hinh té bao.

MJdi nat c6 anh huong dén cac duong ndi xudt
hién trong hudng tuong lai. Tép cac nit va duong
néi bi anh huong cua mét nut da cho nao do goi la
tuong lai nhan qua cua nut do.

Qua khir cua nut a 1a tap tit ca diém ma twong

Hinh 10, Tuong lai nhan qué cia diém a (phan cay nam trong khung lim

cham bén trai) va qua khif nhin qua cia diém b (phén cay 1am cham bén phai)

lai nhan qua chira a. N6i cach khac qua khir nhin
qua cua @ 1a tap cac diém c6 anh huong dén a hoac
¢6 thé thay duoc tr diém a. Qua khtr nhan qua la
phan trong cua hinh nén anh sang qua khir cua a
(xem hinh 10).

Ta c6 thé dua vao mdt cdu triic metric cho cay.
Nhic lai mdi té bao ¢6 hing sé Hubble H. Hing sb
Hubble cung cip mdt don vi cho phép dinh nghia
thot gian riéng.

Ta c6 bién cudi cing sau Uy, dom vi thot gian.

Xét 2 diém x va v trén bién. Hai duong qua khur
xudt ‘phat tr hai diém nay c6 thé gdp nhau tai mot
tri 56 cua thoi gian u; (x,v) (chi s6 7 chi diém giao
nhau). Khoang cich gitra hai diém x va y c6 thé
dinh nghia nhu [x-y|, = pe

Khoang cach dinh nghia nhu trén c6 mdt tinh
chét dic biét. Chon 3 diém x, y, = trén bién. Hai
trong 3 khoang cach |x-y|,, |x-z|,, |z-)], & bang
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nhau.

Noi cach khac hinh tam giac la tam giac cén.
Hinh hoc véi tinh chat dé goi la siéu metric. Pidu
nay tuong duong véi bat ding thirc tam gidc manh
sau |x-y|,< max {|x-z|,, |z-)],}

Bién cua cay khong co hinh hoc Euclide thong
thudng ma md ta boi cac sb p-adic. Cac sb p-adic
6 mot cau tric siéu metric (xem hinh 11).

C
y '0‘0‘ '0“' '0“' _
__m 1 w=a

u=]

Hinh 11. Cu tric cay cdia nhiing s6 nguyén 2-adic. Cha y khoadng céch gitia
cac diém nhé dan. Dugng ndm ngang & phia trén cing la bién tuong lai
clia cdy véi p=2. Vii tru B tréng nhu nam gan vii tru A song thuc té nam
ganvi tru Chon.

Tri s6 toi da cua u sé goi la u,,, (u,,, co thé
tién dén vo cuc). Goc cay tng véi diém u=0. Tiép
theo ta tién lén u=1 & day ta tao phan canh dau
tién. Trong trudng hgp p=2 ta ¢d 2 canh 0 va 1.
Tién Ién mirc =2 mdi canh phéan thanh hai va ta
viét thém sb 0 hodc s | vé bén trai va nhu thé
canh 0 phéan thanh 00 va 10 con canh 1 phén thanh
01 va 11( u, tang lén). Trong hinh 11 cdy véi p=2
két thac tai u,,,, = 7.

Quan sat hinh 11 ta thay khai niém khoang cach
tring v6i dinh nghia |x-y|,= p&

Bai toan ve do dac (measure problem) [5b]

Ta xuét phét tir mot diém va sé tién dén mot
bién cua vii try gém céc sé p-adic (dudng ndm
ngang trén cing cua cac hinh 10 va 11) . Diéu dang
ngac nhién 1a nhiing s nay khéng phai 1a nhiing
sO nhu 1,414.= 2 hay 3,1415.. = n ma chung ta
£0i la so thyc duge day trong truong hoc. Thay vao
d6 ching ta b cac s6 goi 1a 2-adic (néu p=2)vai
nhimg tinh chét dac biét.

Néu hai diém c6 ciing mét té tién & thé hé thir
u thi khoang cach giira ching [a p .

Dé tim t0 tién vi du cia cac sé nim diu va cudi
duong bién (xem hinh 11) ta phai di v& tan géc cuia
céy lac u=0, nhu vay khoang cach gifra ching la
bang 1 (= bé rong toan b cua vii try, truong hop

40 T‘ﬂ@lgﬂﬁg www.tiasang.com.vn

compic). D6i vai cic s6 000 va 110 t6 tién 1a thé hé
thir nhét (u=1) vy khoang cach 1a 7/2u=1/2. Dbi véi
cac s6 000 va 100 thi khoang céch 1a %.

Hai vi tru song song trong nhu vé nam ké& nhau
song thuc té rat xa nhau vi chung thudc hai canh khac
nhau cua cay va nguoc lai hai vii try tréng nhur nam xa
nhau that sur 12 ndm ké nhau. Vi du trén hinh v& 11 “vii
tru” B nam gan “vii try” C hon 1a ndm gin “vii tru “A.

Céc nha vat 1y cling nghi rang vii tru ¢6 mot do dai
nho nhat kha di d6 la do dai Planck, dudi do dai do
hép dan manh dén ndi khai ni¢m vé khong gian mét
hét y nghia. S6 thuc dan dén nhimg khoang cach 0
nhu vay khong thich hop cho mdt khéng gian gian
doan, sir dung ching ¢6 thé vi pham nhirng déi ximg
ctia vét 1y hién dai. Viét lai cdc phuong trinh st dung
p-adic, cac nha ly thuyét hy vong nim bét duoc tinh
gidn doan cua khong thoi gian mot cach ¢o hé thong
nhu Igor Volovich (Vién toan hoc Steklov, Moscow)
da chi rd nam 1987.

Cac nha toan hoc nghién ctru p-adic vi vé dep cua
toan hoc song bay gid céc s6 p-adic da tro thanh mot
cong cu nghién ctru hitu hiéu cac mé hinh vi tru.

6.MOT MO HINH P-ADIC TRONG KHOA HOC
NHAN THUC (COGNITIVE SCIENCE)

Tai cudc hoi thdo Solvay lan thir nim (thang 10
nam 1927 ) da xay ra su kién dang cha ¥ 1a cudc tranh
ludn gitra Niels Bohr va Einstein vé van dé liéu tinh
than (mind) va y thirc (consciousness) c¢d phai (theo
Bohr) hay khéng phai (theo Einstein) la mdt phan ctia

vt 1y? (hinh 12).

Mét sb nha vat Iy nghi rang mot Ly thuyét cua tit
ca (Theory of Everything-TOE) phai bao gdm ca vat 1y
tinh than (mind physics).

Hinh 12.
Mat ly
thuyét
thong nhat
bao gom ca
vatly tinh
than (mind
physics)
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Hinh 13. Andrei Khrennikov, GS toan hoc iing dung, Giam doc Trung tam
qudc t& vé m hinh toan hoc trong vt Iy va trong cac khoa hoc nhan thic
(International Center for Mathematical Modeling in Physics and Cognitive
Sciences), Dai hoc Linnaeus,Vaxjo-Kalmar, Thuy dién.

Sau déy ching ta s& ban dén hai tiép can vét ly
tinh than: tiép cin quy gian ludn (reductionism) ly-
sinh cua Penrose-Hameroff va tiép can thong tin p-
adic ctiia Khrennikov.

Quy gian lugn (reductionism) ciia Penrose va
Hameroff

Céc nha khoa hoc thudc khuynh huéng quy g gian
ludn tim cach quy cac hién tuong tinh tlmn ve nhing
hién tuong ly-sinh. Hai nha khoa hoc XUt sic phat
trién quy gian luin nay la Penrose va Hameroff.

Mé hinh p-adic cua Khrennikov

M6 hinh ORC-OR (Orchestrated Objective Re-
duction) ciia Penrose & Hameroff la mot mo hinh
dicge nhiéu nha vit Iy chii y song ciing la mot mo
hinh chira ¢6 dwoe mét kiém nghiém thue :e nao va
chiu nhiéu s phé phan tir phia cdc nha triét hoc va
khoa hoc khdc (chi tiét vé ORC-OR, xin xent [6] ).

Sau day 1a mot mo hinh p-adic vé khoa hoc nhdn
thirc (cognitive science) do Andrei Khrennikov (xem
hinh 13) phat trién. Sir dung céc sb p-adic nguoi ta
nghi ring cd thé dé cap dén vat ly tinh than mot cach
thich hop.

Thuc nghiém cho thay rang céc trang thai tinh
thin (mental) c6 nhitng tinh chat lwong tir va cac hién
twong tinh than khong thé nhung vao khong gian vat
1Y théng thuong. ‘

MGt céu hoi duge dit ra: y thire nam ¢ dau trong
bo ndo con nguoi? Phai quy gian ludn {reductlonlsm)
cho rang ¥ thirc (consciousness) s& quy ve dong hoc
Cua cac neurons hodc céc vi quan (microtubules).
Song ¢6 nhiéu y kién cho rang ¥ thirc chic khong
phai cu tri trong mot khéng gian vit ly thong thuong.

Nhiéu hién twong thién nhién vé y thic doi hoi
nhitng hinh hoc khéc nhau voi nhimg khong gian
khac nhau. Mat s6 nha khoa hoc ng,hl rang can phai
dua vao mot “khong gian tinh than” (mental space)
dé tiép cin vin dé. Trong mot loat cong trinh nhicu

56 21. NGAY 05.11.2013

KHOA HOC & PHAT TRIEN £

tac gia dua vao mot khong gian tinh than (mental)
p-adic. ’ ‘

Dua trén két qua thue nghiém cua sinh 1y than
kinh (neurophysiology) va tam ly hoc, tac gia [7]
dung cac cay thir bac (hierarghy tree) p-adic dé'mc‘)
hinh hoa khong gian tinh than. Str dung cac s6 p-
adic cho phép mé ta tépo (théng qua siéu metric p-
adic) cua khong gian nay. Cay thir bic sé duoc
ding dé ma hoa cac thong tin nhén thirc cung cip
bot day chuyen thir bac (hierarchy chain) cac neu-
ron.

1/ Y thire (consciouness) nam ¢ dau

C6 phai ¥ thirc nim trong ndo bo chang?

Theo Kant, khong gian cua y thic 1a khéng
gian Euclide. Song sau nhleu nghién ctru nguai ta
thay ¥ thirc khong thé nim trong mot khong gian
vét Iy va hinh hoc Euclide khong thich hop cho bai
toan nay.Trugc tién ta phai tim mot khong gian
tinh than (mental space) thich hop, sau d6 mai cod
thé mé ta cic hién tuong thude nhan thire (cogni-
tion ) va ¥ thirc (consciousness). Cling iéng nhu
khl mo ta cac hién twong dién tir chun0 ta cing da
can mot khong gian Euclide vay.

Tac gia [7] da s dung mot mo hinh thong tin
thudn tay cu thé 1a khono gian cua tit ca day
(string) thong tin cung cap nén boi cac day neu-
ron sap xép theo thir bac. Té po cua khong gian
dwoc mo ta boi cdy p-adic thir bic Z, véi p 1a mot
sd nguy&.n t6 (noi chung 1a sO tu nhlen) SH p cho
ta s6 canh xudt phat tr mdi dinh cua cay.

2/ Day chuyén thir bdc cdc neuron

Xét mot “ndo by don gian ciu tao boi mot day
chuyen thir bac cac neuron: n = (n,, n,. i

M&i neuron ¢6 thé ¢6 2 tr ang thai trong n'lrmw
hop p=2.

a=1 (firing-chay) va a=0 (off-khong chay).

N01 chung a=0,1,...p-1 (trong truong hop p-
adic).

Chung ta gia su rang cac neuron trén 1op n
duge sap xép theo thi bic, dicu do co nghia la neu-
ron 1, la quan trong nhét (khm chay-igniting). n,
it quan trong hon va ctr nhur thé.

Day 1 ¢6 kha ning tao (produce) ra nhiing day
thong tin (information string) vai dang x= (x,,
XpeoXy o) V0T X; =0, 1,.. -l

Ta ky hiéu tap cua tit ca cac day thong tin nhu
vay bang ky higu Z,. Céu triic thir béc trong day #
lam cam tmg mét b1eu dién cay cua Z,. Nhu vay
ddi véi cac day thong tin ta ¢ lai moi tucrng tu ve
dd hinh nhu trong lac xét vi tru lam phat (hinh
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Hinh 14 .. Cay thir bac clia cac day théng tin

42

14). Song ¢ day chiing ta dang néi dén mot
khong gian théong tin.

Khoang cach gilrta x & y dugce dinh nghia
tuong tur:.

Day la metric trén tip Z, cua ciy p-adic.
Nhu chiing ta di thiy metric p-adic dugc goi la
siéu metric vi thoa man bat ding thirc tam giac
manh

Y nghia hinh hoc ciia bat dang thirc trén 1:
mdi canh ctia tam gidc dai nhét ciing chi dai
bing canh dai nhét cua hai canh con lai. Diéu
kién nay budc rang tam gidc phai Ia tam gidc
can. Tinh siéu metric rat quan trong cho hinh
hoc p-adic. Thuc vay siéu metric 1a biéu hién
cua thir bac. Hién tai ngudi ta chimg minh ring
trong t6 po truong hop tong quét siéu metric
lam cam tng mét biéu dién cay co thir bac va
nguoc lai.

Co hai thong s quan trong trong md hinh
trén.

Thir nhét 1a ciu trac thi béc (hierarchical).
Céc neurons trén day chuyén khéng ‘ngang
quyén” véi nhau. Neuron khoi chay My la nhac
truong cua dan nhac n. Neuron 7, tlep theo it
quan trong hon 7, va lién tiép nhu thé. Sy ton
tai mot thir bac nhu vay dong vai trd quan
trong trong viéc tao nén nhéan thirc (cognition)
va tham chi cua 3’/ thirc (consciouness)

Mot théng sb khac 1a sé tu nhién (natural)
p von xéac dinh h¢ ma hoa cua ndo bo n (mot
16p), thong s6 p cho ta sé dao dong cuc dai cho
mot neuron trong day » trong mot thoi khoang
don vi cua thoi gian tinh than.

3/ Khong gian thiee va p-adic

M6 hinh trén tuong chung nhu khong co
moi lién quan giita khéng gian thuc va khéng
gian thtr bic p-adic von dang mé ta cac trang
théi tinh thin cua ndo bo.
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Phdn thyc va phan p-adic ctia khong gian vt
chit —tinh than s& mo ta song song nao bo vat ly
va ndo bé tinh than. Nhu vay phai noi dén khong
gian adelic. Cac bién dg adelic phu thudce vao cac
bién sb co thé (body, real) 14n tinh than (mind, p-
adic).

4/ Y thite la mét hién twong thong tin sinh hoc
Cau hoi co ban cua cac mé hinh luong tur
thugc khuynh huéng quy gian luin (reduction-
ism) vé y thic la:
Bang cach nao ma y thirc phét sinh tir cac yéu
t6 khong hira hen gi 1a vat chit va khong thoi gian?

Trong mé hinh p-adic cua Khrennikov y thirc khéng
6 moi lién quan truc uep dén vt cht, Day la dac trung
ctia céu hinh thir bac rat dic biét cua thong tin. Penrose
da dit ra cau hoi: Y thire 14 hién tuong ly-sinh?

Theo Khrennikov thi cau tra 1oi 1a: Khong! Y thirc
khong phai 1a mot hién tuong ly-sinh. Pay 1a hién
tuong thong tin sinh hoc (bio-information) mé ta bai
vanh sb nguyén p-adic Z, hoat dong nhu 1a mét mé
hinh cua khong gian tinh than (mental space).

KET LUAN

Cac s6 p-adic md ra mot trién vong mdi cho viéce
xay dung mét ly thuyet théng nhat (c6 kha nang bao
gom ca vat ly tinh thén -mind physics). Nhiéu nha vét
Iy da va dang chuyén céc tap Z, QsangZ va Q,, trong
moi linh vue vat ly nham xdy dung toan bo vat 1y p-
adic. Va cudi cing la mot cau hoi 1y tha dit ra boi maot
s6 nha khoa hoc: liéu co so cua vat ly co phai la 1y
thuyét sd hay khong? o
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