
• ~· 
CJ,t~ 

C-8'1V 
COOBWEHJ.1H 

OB'bE,ZJ;J.1HEHHOrO 
J.1HCTJ.1TYTA 

H,ZJ;EPHhiX 
J.1CCJIE,ZJ;OBAHJ.1H 

(j(tf , :;:.t) 

Lly6sa 

·; 
"" 

~ s 
; 
• 
I 

I - ~ 

P2 - 6209 

8 .H. CTpeJihQOB 

OB OCOBEHHOCTHX OPHMEHEHHH TEOPHH 

rPYnn JIH K rAJIHJIEEBYM OPEOBPA30BAHHHM 

1971 

·Ji _.,y 



* 
'":

l 
'"C

 
0 

'<
 

Il
l 

::
l 

o:
l 

::
l 

0 

::
l 

~
 

C"
:) 

0 

s:
 

g 
'0

 
:<l

 
):J

 

;;.:
: 

t"
'l 

:>;
 

::c
 

(I
) 

'":
l 

::c
 

0 

>
 

0 

0
\ 

c:J
 

(
)
 

~
 

C"
:) 

'<
 

~ 
>-3

 
::t::

 

01:
 

It
~ 

:::0
 

):J
 

t"
'l 

><
 

C"
:) 

It>
 

:0
 

t"
'l 

~
 

=
 

¥.
!~

 ~
 

c:J
 

::
l 

"0
 

:<
l 

i 
~ 

CD
 

:..
 

3-
)S

cr
. 

tr
 

a::
 

-§
 

,..
 

r. 

~ 
t"

'l 

--
. 

t 
to

 

'"C
 

:!
 R

 •
, 

::c
 

a
~
 L

l 
t"

'l 
t"

'l 
1-

..:l
 

0 
::c

 
~
~
 
.~

. 

~ 
$ 

~
 

-, 
0

)
 

,.
 

~
,
 

='
 

;.!
; 

fj
 
~~

 

>
 

1-
..:l

 
~
 
~
 

c 
>

 i
~!

 
co

 
c:J

 
0 

5: 
~ 

s:
 ~ * 



1. ilpe)l{)le 'leM nepeli:TH K HenocpencTBeHHOMy paCCMOTpeHH!O BOITpO

ca, c¢opMynHpOB8HHOI"O B aarnaBHH 1 HaM HeOOXOJlHMO KOCHyTbCH CH8'18118 

npouenyphi nepexona oT ( TO'IHhrx) npeo6pa~oBaHHll: nopeHua K ranHneecKo

My npH011H)I{eHH!Oe 

llnH TOI"O 'ITOObl rrony'IHTb npeoop830B8HHe fanHneH, OTOpOCHM B ¢op-

Mynax nopeHU8 

x' = 
x - f3ct , t-({3/c)x 

(1) 
( 1- {32) % ' 

t = 
(1 -{32) ~ ' 

{3 = v/c 
2 

rne , qneHbi {3 • ilpH 3TOM oy.oeM HMeTb: 

, 
X = X - {3 ct. ( 2) 

t' = 
{3 

t - -x. 
( 2') 

c 
3necb ¢opMyna (2) coerranaeT c cooTBeTcTByJOmell: ¢opMynoll: npeo6paaoea-

HHH f anHneH, TOI"Jl8 KaK Bblp8)1{eHHe ( ';!) OTnH'IaeTCH OT ranHneeBCKOll: ¢op

My1lbl npeo6paaoeaHHH epeMeHH HanH'IHeM BToporo qneHa. O.oHaKo, KaK 

Ill 
ITOK838HO paHee t OTHOllleHHe yK838HHOI"O '1119H8 K nepBOMY cnaraeM0-

2 
My ( t ) cocTaBnHeT no nopHJlKY eenH'IHHhl {3 , a noaToMy B paccMaTpH-

eaeMoM npHonH*eHHH ero cnenyeT oTopocHTb KaK Manbrll:. B peaynbTaTe 

npHneM K TpeoyeMoll: ¢opMyne: 

t, = t. (3) 

C yqeToM npeJlbiJlymHx peaynbTaToB nony'IHM Tenepb ranHneeecKoe 

rrpH011H)I{9HH9 cneJly!OliiHX JlBYX Bbip8)1{9HHll:: 
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d:x' 
-c 

df3 

dt' 1 

df3 c 

t- ({3/c):x 

(1 - {3 2)312 

:x-{Jct 

(1 - {32) 3f2 . 

( 4) 

Konb cxopo rrocnenaue Bhlpa~eHHH oTnH~a~TCH oT ~opMyn (1) ~aKTH

~eCKH TOnbKO ITOKa3aTenHMH CTerreHH 3HBMeHaTeneA, TO B ranHneeBCKOM 

ITpHtlnH~eHHH .llnH HHX, O~eBH.llHO, 6y.oeM HM9Tb: 

d:x' 

d{i 
= - c t 

(5) 

dt' - 1 ( 
df3 

- -c :x- f3ct). ( 6) 

Hnu, rrpuaneKaH ~opMynhi rrpeo6paaoaaaHSI fanuneg ( 2) H ( 8), rreperruweM 

(5) H (6) B BH.lle: 

d:x' 
- c ", • ( 7) 

df3 

d t' ( 8) 1 , 
-:X 

df3 c 

EcnH Mhl BCITOMHHM Terrepb OCHOBHY~ TeopeMy TeOpHH HerrpepbiBHblX 

rpyrrrr nu, TO YBH.llHM, ~TO Bbipa~eHHe ( 7) H ( 8) HMeeT Tpe6yeMy~ .llBH-

HOA TeopeMOA ~opMy: -. d :X , 
df3 = >..({3) F (x ', t '), 

d t, 
= >.. ( {3) If> (:X ', t , ) . 

df3 

A aTo oaaa~aeT, ~To coaoxynaocTb rrpeo6paaoaaauA fanuneg o6paayeT 

rpyrrny. 

Mo~eT 6biTb TO~Hee cne.ooaano Obi cxaaaTb, ~To rrpu rrepexo.ne K 

ranHneeBCKOMY ITpHOnH~eHH~ CIIpaBe.llnHBOCTb OCHOBHOA TeopeMhl TeopHH 

rpyrrrr nu He HapywaeTCH. flpH aTOM ~yHKUHH F(:x: t') H lf>(:x', t') 

HMe~T TOT ~e C8Mbiil: BH.ll, 'ITO H B penHTHBHCTCKOM cny<J:ae. B TO ~e Bpe

MS11 ecnH penSITHBHCTCKOe Bblpa~eHHe .llnSI A( f3) HMeeT ~OpMy: 

A. ({3) 
2 - I 

(1-{3). 

4 

'·~-. : ... ·i ··,I 
:t· 

! 

{ 

i 

~j 
l ,, 

'l·( 

To B ranuneeacxoM rrpu6nu~eHHH A({3J = 1. flocne.oauA ~l: 

HBXO.llHTCH B rronHOM COOTBeTCTBHH C rrpouenypoA rrepexona K 

My rrpH6nHJKeHH~, CBSI3aHHOA C OTOpaCblBBHH9M ~neHOB IT! 

C .opyroA cTopoHbx, ecnu .ong rrony<J:eHHSI aenH'IHHhi 

rrpocTo rrpo.ou~~epeauupyeM ~opMyny (13)To rrpuneM K npyro~ 

...21:. = 0 
df3 

If> (X ', t ') = 0 · 

TaKHM o6paaoM, oco6eaaocTH, aa xoTopbxe yxaabiBB 

CBSI3H C ITpHMeH9HHeM TeopHH rpyrrrr nu K COOCTB9HHO Hepe 

/2/ . 
rrpeo6pa30BaHHeM , Ha CaMOM nene HM9~T MeCTO H B CnJ 

HHSI OTMe"tJ:eHHOA TeOpHH K rrpeo6pa30BaHHHM fanHneH. 

2. B aaxn~~eaue nnH rronHOTbi oTMeTHM, ~To B co6cTBe 

BHCTCKOM rrpu6nu~eHHH ~opMynhi ( 4) 6y.oyT, aanpuMep, R 

2 1 2 f3 
- c(l + f3 )[t(l + yf3 )-ex], 

d :X , 

df3 

1 2 1 2 
--;-0+{3 )[(:x-{3ct)(1 + 2{3 )]. 

d t, 

df3 

3.oecb Mhi y~nu, 'ITO OTHoweaue rrocne.oaero ~neaa K MaKe 

( 9) COCTaBnSieT IIO ITO pH .llKy BenH'IHHhl {3 2 
1 a IT03TOMY, Hal 

~RHB {3 3:x/t "' f3 4 H ne~HT aa rrpe.oenaMH HHTepecy~WeA I 

flpHBneKaH .nanee ~OpMynbi COOCTB9HHO HepenSIT~B¥CTCKI 

BaRRA 

1 2 
:x' = (:x- f3ct)(l + 2 f3 }, 1 2 t 

t'=t(l+-{3}--
2 c 

rrepemnueM Bbxpa~eHHSI ( 9) H ( 10) B au.oe: 

dx' 2 

df3 
c(l + f3 )t', 

d t, 1 
d f3 = - 2 (I + f3 

2
) :X , • 

OTc~.oa Mhi c o~eBH.llHOCTb~ Mo~eM aaxn~<J:HTb o ToM, ~To 

opeMa Teopuu rpyrrrr nu ocTaeTcH crrpaeennueoA u rrpu rrepexon 

HO HepenHTHBHCTCKOMy IIpHOnH~eHHIDo 
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TO s ranuneescKoM rrpu6nu*eHHH A(~J = 1. Tiocneaaua ~aKT, oqeauaao, 

H8XOQHTCR B rronHOM COOTBeTCTBHH C rrpoueaypoA rrepexoaa K ranHneeBCKO-

MY rrpH6nH*eHHI00 CBR38HHOA C OT6paCbiB8HHeM qneHOB ITOpSIQK8 , 
C apyroA cTopoHbi, ecnu anR nonyqeHHR aemo~quabi d t/ d ~ 

f3 2 • 

Mbi 

npocTo npoaH~~epeHuHpyeM ~opMyny (13)To npuaeM K apyroMy peaynbTaTy: 

_j_£ = 0 
d~ 

ell (X ', t ') = 0 • 

TaKHM o6paaoM, oco~eaaocTH, aa KOTopbxe yK83biBanoc& paaee a 

CBR3H C npHMeHeHHeM TeopHH rpyrrrr nu K C06CTBeHHO HepenRTHBHCTCKHM 

IY . 
rrpeo6p830B8HHeM , H8 C8MOM aene HMeiOT MeCTO H B cnyqae rrpHMeHe-

HHH OTMeqeHHOA TeOpHH K npeo6p830B8HHRM fanHneR. 

2. B 3aKniOqeaue anR nonaoTbi oTMeTHM, qTo a co6~Taeaao aepenHTH-

BHCTCKOM npu6nH*eHHH ~opMynbi (4) 6ya)t!I', aanpHMep, HMeT& sua: 

2 1 2 ~ 
c(l + ~ )[t(l + 2~ )--ex], 

dx' ( 9) 
d~ 

1 2 
~ c t )(1 + 2 ~ ) ] . d t, ( 10) - .J.... (1 + ~ 2 )[(x 

c d~ 

3aecb Mbi yqnu, qTo OTHOilleHHe rrocneaaero qneaa K MaKCHMan&HoMy a 

( 9) COCT8BnReT IIO nopR QKY aenHqHHbl {3 2 , 8 IT03TOMY, H8IlpHMep, aenH

qnaa ~ 3x/t , ~ 4 H ne)KHT 38 rrpeaenaMH HHTepecyiOIIIeA H8C ToqHOCTHo 

•. 
TipuaneKaR aanee ~opMynw co6cTaeaao aepenRT~BHCTCKHX npeo6paao-

B8HHA 

1 2 
x' = (x- f3ct)(l + 2~), t , = t(l 

nepen~~:meM awpa)KeHHR (9) H (10) a auae: 

dx' 

d~ 

2 
c(l + ~ )t', 

1 
- 2(1 + 

d t, 2 
~ ) X,. 

d~ 

+ _!_{32)-P.x 
2 c 

0Tc10aa Mhi C oqeaHaHOCTbiO MO*eM 38KniOqHTb 0 TOM, qTo OCHOBH8R Te

opeMa TeopHH rpynrr nu ocTaeTCR cnpaaeanuaoa H rrpH nepexoae K co6cTBeH-

HO HepenRTHBHCTCKOMy ITpH6nH*eHHIO. 
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