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LTS. Cufi nam 1979, Vién si théng tdn Vién Hdn lam Khoa hoc
Ba Lan, gido s J. Rychlewski dd sang thim Viét Nam. Gido su dd doc mgt
s8 bai giang vé Co hoc va Vat ly. Dwéi day chdng t6L xin Irdn trong gwt
thieu tém it véi ban dgc mgt trong cdc bdi gling do.

IEC s& dung 1y luan tht nguyén va déng dang nhidu khi dva dén nhing két qué vé
V cing dep d& vA manh m& (ching han xem [t], [2]).

Sy khong phu hgp giita cdc k&t qui nay voicidc két quéd thu dwge bing cac phép
tinh dai s6 don glau ¢ thé giy ra si hoai nghi. \Ihu'ng néu. xem xét k¥ hon, ta cé thé
thiy sau cai don giin clia cac tinh toin bao gid ciing 4n ndu mdt ndi dung vat 1y siu
sic. Cach trinh bay 1y thuy&t thir nguyén va ddng dang mot cach so luwge va khong chinh
' x4c nhu thuwéng lam khong cho phép thdy ro didu dé. v

Trong [3] ching t6i d4 xay dung mot hé tién d2 .theo tinh thin toan hoc hién
dai. N6 @it co s& chit-ché cho viéc tinh toan cic-dai lugng tht nguyén, c¢6 nghia 1a
cho toan b4 ly thuyét tht nguyén va ddng dang. Tuy vhy & day chang toi kh()ﬁg bién
gidi cho céac tién dé di dwgc cong nhén.

Muc dich ctia bai nay la bing phac hoa toan hoc mo t& con dudng ma chuang t6i
di tu quan sat cée d8i twong thuc déun xay dung 1y thuyét bing cac dai lugng thi nguyan.

§1. SO SANH PINH TiNH CAC BOI TUQGNG THUC

Xét mot tap hop nao @6 W cha thuwc tién lam d3i twong cho mot 1y thuyét khoa
hoe (vat 1y, sinh v4t,...). Trugc hét ta tdch né ra thanh céc phin t& A. B... (goi la
cac d6i tuong thue).

O day doi hoi phidi c6 phuong phap d& phan bigt sy khic nhau (A == B), hay
déng nhit (A = B). G mot s6 nganh kheoa hoc ngay giai doan nay ciing chwa vugt qua,
ho#c khong thé vuwgt qua.

Buoc ti€p theo la lap cac tdp con nhitng d8i twgng thue cé tinh chit chung KC W, |
duwa vao quan hé ha1 ngdi tra the ty (xem [4]), tirc ¢6 tinh chét:

1. Phin xa: A<CA voimoi ACK.

2. Bic chu: AP vi B C kéo theo T o L S e

A< C véimoi A, B, C&EK. ‘ : - T
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Chi riéng viéc dun vio cdu frac y8u nay da 4 mol edeh binh thice héa co ich dé
so sanh dinh tinh céac hién twong va qua trinh. . )

N6i chung quan hé twa tha ty khéng théa min didu kitn: néu A<CB vA B < A
‘thi A= B.

Xét quan hé twong duong ~: A ~ B khi va chi khi A < B va B <C A, Cac lop
tuong c‘mcng caa n6 goi la cac 1o-p khong phin biét duge. Ta ky hiéu 16p khdéng phan
bigt dwgc clia A la A, tap tdt cd cdc 1op d6 1a K roi xay dung quan hé thir te < nbn

sau: 4 < B néu A < B. Titc né c6 tinh chit phan xa, phAn xtng va bic ciu.

. Trong cac trudng hop riéng ta c6 thé x4y dung d& quan hé thi ty tré thanh tuyén
tinh, tri mit lién tuc holic x4y dung quan hé n ngdi.

Tuy vdy mubn phat trién ly thuyé&t cin phii so sanh dinb lvong.

§ 2. SO SANH DPINH LUQNG CAC POI TUQNG THUC

Po la @4t twong «ng cip d6i twgng (A, B) mot & -thuc, trong d6 A la d6i twong
duge do, B la miu. Sy so sanh duge tién hinh nho cic phuwong phap thwe nghiém ap
_ dung cho cac d6i twong thupc K. Ta bit dau hinh thirc héa toian hoe tir day.

Dinh nghia: Goi 1 tinh chit vat Iy dinh lwgng tdp cac d6i tugng thwe K C W mang
cdu tric sau: {

1. Anh xa:
(A, BB—>A:B; A:BER ' (2.1)
" thdéa min cac diBu kién:
o) (A, B) € K XKy = Dom (:) (),
Ky C K. tap con khong rdug sao cho A: B==0 chi khi A € K, .
B) V6i mbi AEK; B, C € K, ' _
(A:B)(B:C) = A:C. _ e
2. Tya th& ty < dwge xac dinh nhw sau:
A<UB khi vachf khi A: W<{B: W v6i WEKy.
R la tip cac &6 thuc.

Nhuw vy vd&i quan didm toin hoc, tinh chit vat 1y dinh lugng la clu tric
(K,:»<.). Anh xa (:)‘151 phép so sanh s6, Ky 12 tip cic d8i twong khac khong.

T& dinh nghia ta rat ra cdc hé qud sau:

ArA=1 |, AE Kg: (2.3)
1

A!B= —— A, B € K (2.9

B:A o

Xét quan hé twong dwong = trong Kgi:
A = B khi va chi khi A:B > 0. N6 phin hoach K, thanh khéng hon 2 lop: 16p cic di
twgng dwong K+ vi 16p cde d6i twgng 4m K_.;
= K — Ky goi 12 16p cac d8i teong khong.
Vay la:
K=K+ VE_.VUK, (2.5

r

(1 Dom () 14 midn x4¢ dinh éda )
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Trong khoa hoc thye nghlem chang ta nghlen ciru chinh cae d6i tugng thue vi
cdu tric (K, :, <)

“Trong khoa hoc 84 thuyet ta triru tuorng hoa mbdt buwde nita bing xay dyng trong )
K quan h# twong dwong —~:A ~ B khi va chi khi A:w = B:w; w&€Kg.: Lorp twong P
. dtrong clia 1o trong X g01 1a 16p khfmg phan blet du'oc 661 vai phep so sanh so ( ) hoac e B

Vly Ky hléu la K Nhu' vay dal luong vat ly A 1a tap hop tit ca cﬁc dasi tuong thuéc K' ‘
mi A:w bing nhau; w € Kg
(,huyen cdu friic tir K sang K, ta co phep 0 sanh s6 cac dai luong vat ly.
A:B=A'B; v6i mdi A€ A va BEB ’ (2.6)
K=K+ Ul{_ v Eo s 2.7
trong d6 K+, K— va Ko tip cac dai lwgng vat 1y dwong, 4m va khong.

Ta cb: v
1. Dom(:):KXK*;K*=E+UI£_. .
2. Vi mbi AE ge

(4: B) (B:C) =4 :C. , 2.8)
Hornnu'aA<Bkh1vach1kh1A<Bv61A€A BEB :

Dinh nghia: Khdi niém vdt ly dinh lugng ld tap cde dai lwgng val Iy K voi phep so
sanh s8(:) xde dinh trong (2.6) vad tht tr <.

Trong thuyc t& phép so sanh s6 thwe nghiém chi cho cic khodng cta truc sd ngay
‘¢ v&i thiét bi chinh x4c nhdt. Viéc thay vao d6 mot s§ da lam xudt hién trong vat 1y
toan hang loat khé khin va két luan' sai, vi du nhu sy bit thuwong trong thuyét twong
d6i. Nhung d6 la cach 4@ co6 thé st dung 56 hoc cac.sd thue va ca gidi tich todn d& mo -
ta thién nhién.

§3. CAC PINH LUAT VAT LY SO CAP (CO BAN)

Dinh nghia: Mgt tdp do dwoc cia thuc tién la cdu tric (W; g), trong dé G 1a ho cdc
tinh chdt vat 1y dinh legng (K, :, <), KC W, W=gx.

Ta thuong xét d6i tugng A € W theo nhitng mit khac nhau, vi vy A cé the thudc
nhung K khac nhau. Vi dy trang gidy c6 thd so sanh vé&i cde d6i tu'ong khac theo trong
legng, thé tich, ty khdi, v,v..

M3i céiu tric (K, :, <O) dwge dit twong @ng cdu trac (K, :, <C) cic khai niém
vat 1y. -

Binh nghia: fa goi ld hé cdc khdi niem vat I ho (K., <), trong d6 méi (K, :, <)
twong tng véi (K, :, <) ctia ho F thuge cdu tric (W, -

Mot khoa hoc thye nghiém cé clu trac (W, g), tc chita mot hé twong trng cac
khdi niém vat 1y. Vi du Co hoec chtra céec khai niém d9 dai, dién tich, th® tich, khéi
lugng, v.v...

Ly thuy&t mo td moét t4p kha 16n chGa thuc ti€n chita mot hé kha lon cac khai
nigm vat ly twong Gng v6i né mdt hé kha lon phép so sanh sé. Nhir vay that 12 phic
tap. St dung cic quy luat nhan qua ta c¢6 th& dwa v& mot s§ lugng khong lon 1dm cac

- phép so shnh duge goila eco bin. Vi du cic phép so sanh trong co hoc dwa v& 3 phép co
_ bin: thoi gian, khéi luong va d¢ dai. = }
Phin 16n céc luat nhan qud c6 thd bidu thi bing ham

f:E' X .. XK'= K (5.1)

e



Vdu'gc goi 1a dinh luat vat ly. Ta viéi:
: A=A, o, dn) .
Mot 1op tuwong d8i hep cdc dinh luidt vit 1y san day cé vair tro co ban

]
S

Pinh mghia: Binh ludt vat Iy (3 7)) goz la so cap (co ban) néu:
1. Dom f=EKjX .. XK}
Range (") C K.

2, Tdn tai hdm t;z_rc‘n bign thire .
PR+ R S {3.3)
goi la phép sO hoc héa téng hop (lodﬁ ndng) cia f sao cho v6i moi 4i € I_i}, ,7 i € l&,‘w
i=1, .., n; . S : ,

£(A1, «r A):£(P1, vy Pn) = V(A1 P1, ooy An : Pn) (3.4)
Dbigu kién (3.4) ¢6 tinh nguyén tic, khong phai mbdi dinh luit vat 1y déu tuin theo.

No6i dung vat 1y clia n6 1a; néu (3.4) dwge thda man thi phép so sanh s céia khAi nigm
vit 1y K c6 thd quy v& phép so sanh s& cdc khii niém Ki, .., K,

Bb d2 1. Phép sB hoc héa téng hop ¢ cita bit ky dinh lugt udt ly so ctip ndo théa
mdn diéu kién sau: )

1. Dom Y= RgX...>XRg, Range 1p C Ry, BRy=R — {0}.
Talan
2. Voi méi xi, yi € Ry .
V(@iyt, =y Tagn) = Vi1 s ooy z0) P(yi. or o) (3.5)
Chitng minh. Didu kién 1 suy ra tw didu kién 1 clia dinh nghia trén. Pidu klén 2
suy ra i cdc ding thic:
W [(41: By (B1: Cy),...] = Wia Cue.) = (A1) : £(Ch,en) = :
[£Ar,..) : 1(By,..)] [f(B1, ) f (Cine )= (3.6)
' 1I’(A1, Bi,.. )W(Eh (i1, D)
Ky hié¢w zi = Ai: Bi, yi = Bi: (i, i = 1,..., n ta nhian duge (3.5)
Bb de 2. Ham thue ' théa man dieu ki¢n bd d2 1 khi va chi khi tdn tai cic ham
thire mét bign
%i: R — R, i = 1,...; n théa man cdc dicu kién:
1. Dom %Xi = Ry, Range % C Ry

2‘almozr, QR# o
%i (xy) = Kilx) %i(y) (3.7)
vd 06 MHL X1,...5 xn C R;;@
S - Aty xn) = Xaaen)os Knlz). 7 3.8)
Chitng minh. Diéu kign d4 13 hidn nhién.
Pitu klen cin: N&u Y théa man (3.5) thi véi mdi z1s..., an € Ry ta co:

Y1y To) = Yoy, 1,00, 1 YA, Z2.e., Xn) = : (3.9

'lP(Sb'l, 1,--,) 1) \P(], mz, ]9---, 1) ¢(1’ 1, 333,.--, xn) - W(Ilv goery 1) W(ly ?2’ 1’---; 1)-" 'q)(la‘-', 11 xl'l)'
Ky hidu : .

Xi (Z) = ’Lp(lg'--, 1, Zy 1,.-09 1) * (3:10)

‘Trong d6 z Ja d8i thi i cta X ta ¢6 (3.8). Phin con lai la hidn nhién.

(1) Range f Ky hiéu cha f (K} X .. X Kg)




Bs de 3. Ham thire % théa mdan bo de 2 khi vd chi khi véi méi x € Ry

Xx) = (Sgnm)m X+(| )] (3.11)
m ='i hodc m = 2 suo cho
1. Dom X+ = Ry = (0, 9), Bange Xy C Rt

2 Vé'l. m@m,y€R+
Alxy) = ')C_I_(x) ')(+(y) o o (3 12)

Chitng minh. Bleu kién dG: Néu (3.11) va . 12) thoa min tit nhién Dom X = Ry,
Range X C Ry va voi mdi x, y € Re

Kxy) = (sgnw)m (sgny)™ X+(l I) X+( 1y]) = Xz %y) (3.13)
Hisu kién c"a‘m: Néu ¥ thda min bd d8 2 thi véi mdi = € Ry ta c6
Xx) = Al(sgnz) | 2 ) = Xsgna) %p (| (3.10)
_Voi ‘ -
S Ap=%g, (3.15)
Vi KD = XKD nen X (D=1 va vi |

1=X()= K= X(~ 1) nén X(— 1) =+ 1 vay .
%(sgnzx) = sgnx hoic X(sgnx) = (sgnx)? =1 (3.16)
Phin coén lai 14 hi&n nhién. '

Ta xét cac dinh lugt vat 1y so cdp lién tyc, nghia la céc dinh luvat ma P la lién
tyc. Gia thiél v& tinh lién tuc 13 k&t qué cia ngoai suy, trong mot s§ truong hgp din
dén ké&t qui sai.

Tinh lién tuc cta iu‘Ung dwong tinh lién tuc clia X

Bs de 4. Ham thyc lién tyc X4 théa mdn bd dé 3 khi v chi khi né la ham luy
thira, nghia ld
Xplx) = x*; 2 €R, 2 € R4 - 3.17

Chitng minh: Day la két qui cha gidi tich ¢6 di&n tir thoi Cosi
Ta ¢6 k&t qui chung sau

Dinh ly: V&i méi dinh lndgt vat 1§ so cép lién tuc-

f: K, <X .. A K, > K (3.18)
ton tai cdc 56 mi € {1, 2} va ai € R sao cho v6i mébi 4i, pi € IEI* i=1l.., n:
f(At,ees Ap) s £(1s.., Po) = (3.19)
'ml My ajy ap
(sgn(4i: PD) ... (sgn(dn:pp)) - (A1:p) ... (4n:@x)
Chitng minh: That vay, theo cac bd & da chitng minh '

at Cag
n

P(x1,ee.. ) = (sgnae) ... (sgnam)mn Ty - (3.20)

Ta thwong gip trudng hop sgn (4i: P =1 vé6i mdi i = ..., n. Khi @6
B At Ap) : E(P1ieee, Po) = (A1: D1 e (An z p)™ (3.21)

Nhuw vay @3 gidi thich dugc didu k¥ la tai- sao nhiéu dinh luat vat 1y so cap (co .ban)
c6 dang don thie liy thira. ) :



§4. (CHUYEN SANG) KHONG GIAN CAC VO HUGONG THU NGUYEN

D¢ tranh ding ky hiéu 4 : B khong thuin tién khi tinh loan ta xiy dung khong
“gian cic vO huwong thir nguyén trong [3]. Chang téi nhéc lai dinh nghia nay:

Dinh nghia: khéng gian cde vé hudng 1t nguyén ld z‘ap D mang cdu’tric lhoar
~-mdn cdc fién d‘é sau :

Al. RC9D cing vGi cdc phép tinh clia nd.
A 2. Mgt phép nhan giao hodn irong D.
(XY — XY

: 4.1
XY = YX;
nén X, Y &€ R thi ddy ld@ phép nhan cdc so.
A3 Dy C D, méi phan tr ctia D4 goi la mdu sao cho:
1. DN R=Rs
2. D4 cing véi phép nhan (4.1) la mot nhom.
3. Véi moi X-€ Ds, véi moi a € R d;nh nghia phep lig thua:
(X, a) - X* QCDJF (4.2)
sao cho '
PRI & ST SLED S
(XD = X"Y*; ‘ N )

néu X € R d6 la liy thira s8 thuc.
A 4. %:%_{_ U%—U%o;
D_=(—1D,; Do=109D,.
A5 Véi mpi X, YE D+, 0X =o0 Y trong duong Ha € R sao cho X = a Y.
A6. Voi mot X € Dy tdp con [X] € D gém cdc phin tir dang A =2a X, a € R goi ld
thir nguyén dugc irang bi cdu trdc sau: '
1. Phép cong. v6i moi A, B € [X]:
(A, B) > A +B € [X]
Théa mdn digu kién '
a) [X] la nhém giao hoda d8i véi phép cong.
B Véi moi A, B € [X]: v6i moi Z € D
: : (A+B)Z = AZ + BZ. (4.4)
(v phdi ld cong trong thi nguyen [AZ], [BZ).

T) Néu A, B la s§ thi phép cdng trung voéi codng ede so-

2. Quan hé b ty lién luc <o

Véi moi A, B € [X), A < B khi vd chi khi a<_b

& diy A=a X, B=bX. "~ . .

Tuw 3 diéu kién (4.3) cfia tien dé A3 d& dang chiéng minh dwgc ring X° = 1.

Bari gﬁéé_iha‘{y ring dinh ﬁghu nay (trir tién ds A'5) tuong Gng véi quy tic tinh
trong thuc tién trém céc da1 lugng nhw ‘A=cm, B=g, C=s, D=cal, E=K° F=4
(Ky hiéu «ddng » Vv '

]I(_s nay la day 4 va phi mav thudn, 16 dirge md 13 ﬁc}t cach chi ti&t trong [3]
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Mol hé cac mBu Wi..., W € Dy dwoe goi 1a doc lap the nguyén néu

wal c.owe dm 13 56 khi va chi khi ag=...=an = 0. 4.5)

Kh(‘)ng gian cac vO huwong thir nguyén (3 ¢6 d6 phirc tap hitu han n = n (D) néu -

chi tdn tai hé doc lap thir nguyén khéng qua n phén ti.
Cu61 cung ta chuyen dal llro'ng vit 1y thanh vé huwong’ tho nguyen nhu sau:
Gid st X,:, ) la kha1 niém vat ly, 14y P € K, dit twong ng mot vo hu’dng
tht nguyen S € Dy (goi 1a miu)
=S €D, 4.6)

vai .mgi A 6_15 dit twong ing A € D nhu sau:. -
A—A=Q;pS8 : 4.7

Viy 4nh cia khai niém (K, :, <) 14 thir nguyén [S] C D trong d6 phép chia la phép

toan ngugc clia phép nhan (4.1):

va quan hé thi ty .
' A<B® 4<B " (4,9

Khong gian nay rdt rémng, ngoai 51};1 clia dai lugng vat 1y con chia ci cac phin
tlr khéng c6. th& hién vat ly, vi du: em®". Vi vay ta khong dong nhit dai lugng vat
1y v6i vo hudéng tht nguyén.

Xét mot hé khai niém vat 1y, xdy dwng khong gian vo huwéng thit nguyén D ‘sao
cho chira tdt cd (h® nguyén twong ing vé&i cac khai niém cla hé nay. Ta ludn cb
ging xay dyng khéng gian §¢ phic tap hitu han bing cach st duug cac dinh luit vat
1y so cdp-

Gia sit Wi, ..., Wo 12 hé doc lap cla eac . miu cla thi nguyén [wil, ... [Wa] v

cing véi [W] né la anh clia cac khai niém vat 1y K, _1, R

Pa biét mot dinh luit co edp f:

A =1(41, ..., 4n) (4.10)
twuong tng c¢6 ham F:
A = F(Ar, ..., Ap) (4.11)
A &€ [W], Ai € [Wi] théa m3n didu kién sau: '
F(Ai, .., An) _ A An ‘
FGt, o So) w( St 7 S ) “12)

o day phan thirc 12 phép chia cac v hudng thit nguyén, miu thic khéng thude cﬁ

P& don gian ta xét cac vb hudng thi nguyén thuoe Dy T dinh 1y vé dinh luat
vat ly so cip rat ra:

o aj an .
A = F(A1, ..., Ap) = CA1 An ] (4.13)
F(Sl, aeey Sn) o
= (4.14)
sH .. s
1 n

¢ khong phu thudc S1. ..., Sp g01 1a hang tdng hop (toan ni’mg) cua f. V1 dy hing van
vat hdp dan Go,- planck. v.v..

AS '=4:p 8



Co thé hidu ¢ theo 2 cach:

" I. M&u ¢ 1a s6, tir (4.13) riit ra hé A, Ai,..., Ap phu thude tht nguyén va

[al=[a]"". A1, @.15)
c &€ R chon tuy ¥. B
1I. ¢ 14 v0 hwong thit nguyén khoéng thudc R.
Tir (4.13) rit ra;
[e] = [aa, o a” ™. ‘ w1

Kiéu I khéng tdng hé cic miu doec lap thu' nguyen va khéng gian ¢6 d9 phite
tap hitu han.

Tac gid cam on Ban lanh dao cda Vlen Khoa hoc Viét nam va dic biét 14y lam
vui sadng duge cdm on dong chi Nguyén Van Bao da dng ho giap ‘A tac gia.

Pia chi:
Nhan ngay 5/12/1979
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SUMMARY

MATHEMATICAL FOUNDATIONS OF THE THEORY OF DIMENSIONS
AND SIMILARITY.

In this work, we present a stringent axiomatic model of computation using
dimentional quantities, This model is the dimensional scalar space. We use the axiomatic
method to introduce the concept of dimentional. scalar space, Then, the dimentional-
quantities will be not the aggregates of mumbers with respect to a system of units
assumed ad hO( but clements of a set deimed a priori.




