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‚«ªš–®•¯•ž©™–š ©ª˜–š
—–˜–ä¯–•–š•ž˜ (‚••€):

•›«– –š åª –æ–•

•–ç«•š– –š èšŸŸ›˜–®•¯šª•

‚°–é–«–•  –³˜– ª•ê•ž©™•žš

•–ç«ê–š•ž©™•žšè  –™–š–ä•ž ë
037˜–¯š–­›«– –š ®••—•Ÿ›
–æ«•˜–«–¶˜–š ê••”äª˜šª•›
•.’±– › ì., 1):

‚«ªš–®•¯•ž©™–šè  –•ªä› ë

’ªå˜–­›•š –°–íæ–´ ë2004©.

037˜–¯š–­›«– –š ®••—•Ÿ›
­›«– –š í–•«•žå–• ².-˜.­.©.

ºÕÌË ÑÏ××ÕÊÙËÛÏÏÐÙÔÕÊÚÑÕÎË
ÐÎÏÔÕÊ×ÏÙÕÙÕ(ÄÊî»).

¸ËÐàÎÖá ÊÐÒÓÔÓÑÏÙÕÜã:Ñ.Þ.-Ì.Î.,

¾ÞÏÛÏËÜãÎÖÕ ÓââÓÎÕÎÙÖ:

ÆÕÑÐïËÍÓÊÝËÎÏßËÛÏÍ:

ÇËïÏÙË ÑÏ××ÕÊÙËÛÏÏ×Ó×ÙÓÏÙ×Í
ßË×ÕÑËÎÏÏ×âÕÛÏËÜÏßÏÊÓÔËÎÎÓÝÓ
ÏÎÞÓÊÌËÙÏÒÏ ËÔÙÓÌËÙÏßËÛÏÏ
375014,ÐÜ.¼. ¹ÕÔËÒË,1).
¹ ÑÏ××ÕÊÙËÛÏÕáÂ¾ð¸¾

ÄÔÙÓÊÕÞÕÊËÙÊËßÓ×ÜËÎ23-ÝÓÌËÊÙË2004r.
»àÕÎÖá ×ÕÒÊÕÙËÊã×âÕÛÏËÜÏßÏÊÓÔËÎÎÓÝÓ
×ÓÔÕÙË037Ò.Þ.-Ì.Î. ••–Ÿ–•–š ÄÊÐÙñÎÍÎ M.E.

—–¯«–«æªä ë ‚•¶–®› êª«– –š

²-˜. ­. Ÿ.ê••²ª¯••
‹•ž.ˆ. ˆ•æ¯›¯™–š

²-˜. ­. Ÿ.€.•. ˆ–•–šé™–š
²-˜. ­. ©. ‚.§. ˆ–ä®–¯™–š

ò.‚”•æ™–š› –šæ–š —–™ – –š
êª«– –š ˜–š –æ–•ó– –š
—–˜–ä¯–•–š

2004©.–ê•›ä› 23-›š, ó–˜è 1500-›š
š›¯«•ž˜ •‚‚ ± Œ•€ ƒš²••˜–«› –™›
›š¯«›«•ž«•ž˜ (—–¯¶ªš Œ•±–š, 375014,

´–š•©–š–ä ƒ‚•ƒ-ƒ ­•–Ÿ–•–š•ž˜:

˜–•«› 23-›š:

ˆ.Œ. €–••ž©™•žš™–š

ÄÊÛËØ×ÒÓÌÝÓ×ÐÑËÊ×ÙÔÕÎÎÓÌ

âÊÓÞÕ××ÓÊÂÓÔ×Ï×ÍÎ ô.Â.

Ñ.Þ.-Ì.Î. ÂËÊËÎÑÚÍÎ î.¿.
Ò.Þ.-Ì.Î. ÂËÜØË×ÍÎA.III.

ÄÊÌÍÎ×ÒÏá ÝÓ×ÐÑËÊ×ÙÔÕÎÎÖáâÕÑËÝÓ-
ÝÏàÕ×ÒÏáÐÎÏÔÕÊ×ÏÙÕÙÏÌ. õ.ÄÉÓÔÍÎË.

23-ÝÓËâÊÕÜÍ2004r. Ô1500à. ÎË
×ÓÔÕÙË037 Æ·Î×ÙÏÙÐÙÕâÊÓÉÜÕÌ

¸Ä¸ ½Ä Áî» (ËÑÊÕ×:ÁÊÕÔËÎ,

ÓßÎËÒÓÌÏÙã×ÍÔÉÏÉÜÏÓÙÕÒÕ·¼·Ä.

¾¿öÄ÷ õÄ½ÄÅºÁ½·¹º·ÅÄ ½Ä¿¾ºø

ÄÒÙÐËÜãÎÓ×ÙãÙÕÌÖ

·ßÔÕ×ÙÎÓ,àÙÓÌÎÓÝÏÕ ÔËÚÎÖÕÌËÙÕÌËÙÏàÕ×ÒÏÕâÓÎÍÙÏÍ
×ÔÓá×ÙÔËÎÕâÓ×ÊÕÑ×ÙÔÕÎÎÓßËâÏ×ÖÔËñÙ×ÍÎË ÍßÖÒÕÏ×àÏ×ÜÕÎÏÍ

âÊÕÑÏÒËÙÓÔ2-á ×ÙÐâÕÎÏ (ÜÓÝÏÒËÔÙÓÊÓÝÓâÓÊÍÑÒË).ÆÕÜÏÒÏ·
âÊÏÒÜËÑÎÖÕÔÓßÌÓÚÎÓ×ÙÏÍßÖÒË2-á ×ÙÐâÕÎÏ.ÆàË×ÙÎÓ×ÙÏ,

ÙÕÓÊÏÏËÔÙÓÌËÙÓÔÉËßÑËÎÎÖØ, âÊÓÝÊËÌÌÏÊÓÔËÎÏÏ ÙÕÓÊÏÏ
ÒÓÑÏÊÓÔËÎÏÏ(ÅÜÏÎÏ, ùÕÊà,ºÊËØÙÕÎÉÊÓÙ,½ËÉÏÎ, ¿ñØÏ, úË-
ÐÞÜÕÊ,ÃÏÙÙÏÎÝ, îÏÎßÉÕÊÝ). ¼ÓûÙÓÌÐÑÕÙËÜãÎËÍÊËßÊËÉÓÙÒË
ÙÕÓÊÏÏÍßÖÒË2-á ×ÙÐâÕÎÏâÊÕÑ×ÙËÔÜÍÕÙ×ÍÓÑÎÓáÏß ÛÕÎÙÊËÜã-
¸øõ ßËÑËàÙÕÓÊÏÏÌÓÑÕÜÕá[1],[2]. ÃÓÊÌÐÜÖ ûÙÓÌ ÍßÖÒÕ,
ÎËßÖÔËÕÌÖÕÞÓÊÌÐÜËÌÏ 2-á ×ÙÐâÕÎÏ,×Ó×ÙËÔÜÍñÙ×ÍÏß ÙÕØÚÕ
ÜÓÝÏàÕ×ÒÏØ×ÏÌÔÓÜÓÔ&,v,-- N, 3, âÊÕÑÌÕÙÎÖØ,ÞÐÎÒÛÏÓ-
ÎËÜãÎÖØ âÊÕÑÏÒËÙÎÖØâÕÊÕÌÕÎÎÖØ,àÙÓ ÔÞÓÊÌËÜãÎÓÌ
ÍßÖÒÕ1-á ×ÙÐâÕÎÏ (ÐßÒÓÌÏ×àÏ×ÜÕÎÏÏ âÊÕÑÏÒËÙÓÔ).¾ÙÜÏàÏÕ
×Ó×ÙÓÏÙÀ·úü ÙÓÌ, àÙÓ ÞÓÊÌÐÜËØ2-á ×ÙÐâÕÎÏÒÔËÎÙÓÊÎÖÕ
¹·ÂÆ¾Àø N, 3 ÌÓÝÐÙ×ÔÍßÖÔËÙãÎÕ º¾ÀüÅ¾ âÊÕÑÌÕÙÎÖÕ,̧¾

ÞÐÎÒÛÏÓÎËÜãÎÖÕ·À· âÊÕÑÏÒËÙÎÖÕâÕÊÕÌÕÎÎÖÕ.
ÀÓÝÏÒË ÔÙÓÊÓÝÓâÓÊÍÑÒË×ÐïÕ×ÙÔÕÎÎÓ ÓÙÜÏàËÕÙ×ÍÓÙ

À¾î·Å· âÕÊÔÓÝÓâÓÊÍÑÒË[3, 4].
Æ ÎË×ÙÓÍïÕÕÔÊÕÌÍ ÉÓÜÕÕ·À· ÌÕÎÕÕ ×Ï×ÙÕÌËÙÏàÕ×ÒÏ

ÏßÐàÕÎÖ À·úü àË×ÙÎÖÕÔÏÑÖ ÞÓÊÌÐÜ 2-á ×ÙÐâÕÎÏ, âÓÜÐ-
àËñïÏÕ×Í âÊÏ ÎËÜÓÚÕÎÏÏ ÎË âÊÕÑÏÒËÙÎÖÕ·À· ÞÐÎÒÛÏÓÎËÜã-
ÎÖÕ ÒÔËÎÙÓÊÖÙÕØÏÜÏ ÏÎÖØ ÓÝÊËÎÏàÕÎÏá. ¸ËàËÜË ûÙÏØ
Ï××ÜÕÑÓÔËÎÏáâÓÜÓÚÕÎÖ ÊËÉÓÙËØºËÊ×ÒÓÝÓ,õÕÎÒÏÎË, ùÕÊàË,
ÂËÜãÛÕÔË,¿ÕÜÓÐ×ÓÔË.

ÈÕÜãÊËÉÓÙÖÏ âÓ×ÙËÎÓÔÒËßËÑËàÏ

¹ÔÕÊØÙÓÚÑÕ×ÙÔÓ(ÏÜÏ V(V) -ÙÓÚÑÕ×ÙÔÓ)ÞÓÊÌÐÜËÍßÖÒË

ÔÙÓÊÓÝÓâÓÊÍÑÒË[1-9] ÔÏÑË:

NX, ...,Xm Nxx,...,xn - wa)

3
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ÝÑÕX, ...,Xm- ÞÐÎÒÛÏÓÎËÜãÎÖÕ âÕÊÕÌÕÎÎÖÕ, a Xl,...,Xn --

âÊÕÑÌÕÙÎÖÕâÕÊÕÌÕÎÎÖÕ Æ×ÜÓÔËØ(ÙÕÊÌËØ) –ç. ¾ÉÖàÎÓ

×ÔÕÊØÙÓÚÑÕ×ÙÔËßËâÏ×ÖÔËñÙ×ÍÉÕßÒÔËÎÙÓÊÎÓáâÊÏ×ÙËÔÒÏ,
âÓÎÏÌËÍ ÏØ Æø¼¾À¸·Â¾¹ºü (Ï×ÙÏÎÎÓ×Ùã) ËÜÝÕÉÊËØÆ

×ÜÕÑÐñïÕÌ ×ÌÖ×ÜÕ: Ô ËÜÝÕÉÊÕ(0,E) ÔÖâÓÜÎÍÕÙ×Í

×ÔÕÊØÙÓÚÑÕ×ÙÔÓ
-- Wç, (*)

Õ×ÜÏ ÊËÔÕÎ×ÙÔÓ(*) ×âÊËÔÕÑÜÏÔÓ,ÒÓÝÑËÔ ÎÕÌ ÒËÚÑËÍ

âÊÕÑÌÕÙÎËÍâÕÊÕÌÕÎÎËÍ ÒËÚÑËÍÞÐÎÒÛÏÓÎËÜãÎËÍ âÕÊÕÌÕÎÎËÍ
ßËÌÕÎÍñÙ×Í ×ÓÓÙÔÕÙ×ÙÔÕÎÎÓÜñÉÖÌ ûÜÕÌÕÎÙÓÌÏß ÜñÉÓá

ÓâÕÊËÛÏÕá,×ÓÓÙÔÕÙ×ÙÔÐñïÕáËÊÎÓ×ÙÏÏß (âÊÕÑâÓÜËÝËÕÙ×Í

ÔÓßÌÓÚÎÓ×ÙãÙËÒÓáßËÌÕÎÖ, Ù.Õ.ÏÌÕÕÙÌÕ×ÙÓÔÒÜñàÕÎÏÕ:
I X1 ...., IA AeE),ÝÑÕ -- ËÊÎÓ×Ùã ).

Á×ÜÏ ÌÎÓÝÓÓÉÊËßÏÍËÜÝÕÉÊØËÊËÒÙÕÊÏßÐñÙ×ÍÙÓÚÑÕ×ÙÔËÌÏ,
TO ÌÎÓÝÓÓÉÊËßÏÍ ÌÎÓÝÓÓÉÊËßÏá ËÜÝÕÉÊØËÊËÒÙÕÊÏßÐñÙ×Í
×ÔÕÊØÙÓÚÑÕ×ÙÔËÌÏ ÅÜË××ÏÞÏÒËÛÏÍ ÉÏÎËÊÎÖØ

×ÔÕÊØÙÓÚÑÕ×ÙÔË××ÓÛÏËÙÏÔÎÓ×ÙÏ ÉÏÎËÊÎÖØ ÓÉÊËÙÏÌÖØ

ËÜÝÕÉÊËØÑËÎË ÊËÉÓÙÕÆ.ý.¿ÕÜÓÐ×ÓÔË[9].
ÇËÑËàË ØËÊËÒÙÕÊÏßËÛÏÏÙÕÊÎËÊÎÖØ×ÔÕÊØÙÓÚÑÕ×ÙÔ

Ë××ÓÛÏËÙÏÔÎÓ×ÙÏ ËÜÝÕÉÊËØ× ÙÕÊÎËÊÎÖÌÏ ÒÔËßÏÝÊÐââÓÔÖÌÏ

ÓâÕÊËÛÏÍÌÏ âÓ×ÙËÔÜÕÎËÆ.ý. ¿ÕÜÓÐ×ÓÔÖÌ.ÈÕÜãñ ÎË×ÙÓÍïÕá

ÑÏ××ÕÊÙËÛÏÓÎÎÓáÊËÉÓÙÖÍÔÜÍÕÙ×ÍÒÜË××ÏÞÏÒËÛÏÍÙÕÊÎËÊÎÖØ
×ÔÕÊØÙÓÚÑÕ×ÙÔË××ÓÛÏËÙÏÔÎÓ×ÙÏ ÙÕÊÎËÊÎÖØ ÓÉÊËÙÏÌÖØ
ËÜÝÕÉÊËØ,a ÙËÒÚÕØËÊËÒÙÕÊÏßËÛÏÍÙÕÊÎËÊÎÖØÓÉÊËÙÏÌÖØ

ËÜÝÕÉÊ× ÙËÒÏÌÏ ×ÔÕÊØÙÓÚÑÕ×ÙÔËÌÏ.

ÓÉÊËÙÏÌÖÕ ËÜÝÕÉÊÖ (Ù.Õ. ËÜÝÕÉÊÖ × ÙÕÊÎËÊÎÖÌÏ

ÒÔËßÏÝÊÐââÓÔÖÌÏÓâÕÊËÛÏÍÌÏ) × ÙËÒÏÌÏ ×ÔÕÊØÙÓÚÑÕ×ÙÔËÌÏ.
¼ÓÜÐàÕÎÎÖÕÊÕßÐÜãÙËÙÖÓÑÎÓÔÊÕÌÕÎÎÓ÷ÆÀ÷ôº¹÷ ÓÉÓÉïÕÎÏÍÌÏ

ÒÜË××ÏàÕ×ÒÓáÙÕÓÊÕÌÖîÜÐ×ÒÏÎË-õÓ××Ð[10].

¹ÙÊÐÒÙÐÊËÓÉþÕÌÑÏ××ÕÊÙËÛÏÏ

ýÏ××ÕÊÙËÛÏÍ×Ó×ÙÓÏÙÏß ÔÔÕÑÕÎÏÍ,ÑÔÐØÝÜËÔ,ßËÒÜñàÕÎÏÍ

Ï ×âÏ×ÒËÏ×âÓÜãßÓÔËÎÎÓáÜÏÙÕÊËÙÐÊÖ.½ËÉÓÙË×Ó×ÙËÔÜÍÕÙ84
ÌËÿÏÎÓâÏ×ÎÖØ ×ÙÊËÎÏÛ(ÔÒÜñàËÍ×âÏ×ÓÒÜÏÙÕÊËÙÐÊÖ).

ÄâÊÓÉËÛÏÏâÓÜÐàÕÎÎÖØÊÕßÐÜãÙËÙÓÔ

½ÕßÐÜãÙËÙÖ,âÓÜÐàÕÎÎÖÕ Æ ÑÏ××ÕÊÙËÛÏÏ, ÉÖÜÏ

âÊÕÑ×ÙËÔÜÕÎÎÖÎË ÓÉïÕÌ ×ÕÌÏÎËÊÕ ·¼·Ä ¸Ä¸ ½Ä, ÎË

ÌÕÚÑÐÎËÊÓÑÎÓá ÒÓÎÞÕÊÕÎÛÏÏ âÓ ÌËÙÕÌËÙÏàÕ×ÒÓáÜÓÝÏÒÕ,

ËÜÝÕÉÊÕ ÙÕÓÊÏÏ ÌÎÓÚÕ×ÙÔ,âÓ×ÔÍïÕÎÎÓá 100-ÜÕÙÏñ¼.¹.
¸ÓÔÏÒÓÔË(ÂÓ×ÒÔË,27-31 ËÔÝÐ×ÙË,2001Ý.), ÎË ×ÕÌÏÎËÊÕ
"ÄÜÝÕÉÊË,ÝÕÓÌÕÙÊÏÍ · ÏØ âÊÏÜÓÚÕÎÏÍ ÁÊÕÔËÎ×ÒÓÝÓ

ÝÓ×ÐÎÏÔÕÊ×ÏÙÕÙË(2000r.,2002r.),ÎË ×ÕÌÏÎËÊÕ ÒËÞÕÑÊÖÌËÙÕ-

ÌËÙÏÒÏ ÄÊÛËØ×ÒÓÝÓÝÓ×ÐÎÏÔÕÊ×ÏÙÕÙË,a ÙËÒÚÕ ÎË
ÌÕÚÑÐÎËÊÓÑÎÓá ÒÓÎÞÕÊÕÎÛÏÏ "ÂËÙÕÌËÙÏÒË Æ ÄÊÌÕÎÏÏ"

(2003r.).

¾¹¸¾Æ¸øÁ ¼¾À¾ðÁ¸·÷, Æø¸¾¹·ÂøÁ
¸Ä ÇÄö·º»

¸ËÐàÎËÍ ÎÓÔÏßÎË

Æ×Õ Ó×ÎÓÔÎÖÕ ÊÕßÐÜãÙËÙÖ
÷ÆÀ÷ôº¹÷ ¸¾ÆøÂ·. ¹ ÓÑÎÓá ×ÙÓÊÓÎÖ
ÙÕÊÎËÊÎÖØ×ÔÕÊØÙÓÚÑÕ×ÙÔ,×ÑÊÐÝÓá

ÑÏ××ÕÊÙËÛÏÓÎÎÓá ÊËÉÓÙÖ
ÑËÎË ØËÊËÒÙÕÊÏßËÛÏÍ

ÓØËÊËÒÙÕÊÏßÓÔËÎÖ

¸Ë ßËïÏÙÐÑÏ××ÕÊÙËÛÏÏÔÖÎÓ×ÍÙ×Í×ÜÕÑÐñïÏÕâÓÜÓÚÕÎÏÍ:
1. ÅÜË××ÏÞÏÒËÛÏÍ ÙÕÊÎËÊÎÖØ×ÔÕÊØÙÓÚÑÕ×ÙÔË××ÓÛÏËÙÏÔ-

¸¾¹º· ÓâÊÕÑÕÜÕÎÎÖØâÓÊËÔÕÎ×ÙÔÐ:

((x x2, ).x4,x5)= (x, (x2,x3, (x,x2,(x3,x4,X5)).

4 5
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ÓÉÊËÙÏÌÖØËÜÝÕÉÊËØ.õËÊËÒÙÕÊÏßËÛÏÍÙÕÊÎËÊÎÖØÓÉÊËÙÏÌÖØ
ËÜÝÕÉÊ ûÙÏÌÏ ×ÔÕÊØÙÓÚÑÕ×ÙÔËÌÏ.¾ÉÓÉïÕÎÏÕ ÒÜË××ÏàÕ×ÒÓá

ÙÕÓÊÕÌÖîÜÐ×ÒÏÎË-õÓ××Ð.
2. ÅÜË××ÏÞÏÒËÛÏÍ ÙÕÊÎËÊÎÖØ ×ÔÕÊØÙÓÚÑÕ×ÙÔ

Ë××ÓÛÏËÙÏÔÎÓ×ÙÏÓâÊÕÑÕÜÕÎÎÖØâÓÊËÔÕÎ×ÙÔËÌ:
I((x,X2, )x4,X5) (11,X2, (x3,X4,X5 ))

II
Ix 1,X2, X3 ),X4,X5 -- (x, (x2,X3,X4 ),x;)

ÓÉÊËÙÏÌÖØËÜÝÕÉÊËØ.õËÊËÒÙÕÊÏßËÛÏÍÙÕÊÎËÊÎÖØÓÉÊËÙÏÌÖØ
ËÜÝÕÉÊ× � º·Â· ×ÔÕÊØÙÓÚÑÕ×ÙÔËÌÏ.ÆÙÓÊÓÕÓÉÓÉïÕÎÏÕÙÕÓÊÕÌÖ
îÜÐ×ÒÏÎË-õÓ××Ð.

¹¾ýÁ½ðÄ¸·Á ý·¹¹Á½ºÄÈ·¾¸¸¾ � ½Ä¿¾ºø

ýÏ××ÕÊÙËÛÏÍ×Ó×ÙÓÏÙÏß ÔÔÕÑÕÎÏÍ,ÑÔÐØÝÜËÔ,ßËÒÜñàÕÎÏÍ
×âÏ×ÒËÏ×âÓÜãßÓÔËÎÎÓáÜÏÙÕÊËÙÐÊÖ.

ÆÓÔÔÕÑÕÎÏÏÓÉÓ×ÎÓÔËÎËËÒÙÐËÜãÎÓ×ÙãÙÕÌÖÑÏ××ÕÊÙËÛÏÏ,
ÓâÏ×ËÎË ÎËÐàÎËÍ ÎÓÔÏßÎË. ¼ÊÏÔÓÑÏÙ×ÍÙÕÓÊÕÌË¿ÕÜÓÐ×ÓÔËÓ
ÒÜË××ÏÞÏÒËÛÏÏ ÉÏÎËÊÎÖØ ×ÔÕÊØÙÓÚÑÕ×ÙÔË××ÓÛÏËÙÏÔÎÓ×ÙÏ
ÓÉÊËÙÏÌÖØ ËÜÝÕÉÊËØ.ºËÒÏÕ ×ÔÕÊØÙÓÚÑÕ×ÙÔËÓÒËßËÜÏ×ã
×ÜÕÑÐñïÏØÙÊÕØÆ·ý¾Æ:

X(x, Y(y,z)) -- Y(X(x, y),z), (1)
X(x, Y(y,z))- X(Yx, y), 7), (2)
X(x, X(y,z)) -- Y(Y(x, y),z). (3)

ÆâÕÊÔÓáÝÜËÔÕÑÏ××ÕÊÙËÛÏÏÑÓÒËßÖÔËÕÙ×Í,àÙÓÆÓÙÜÏàÏÕ

ÓÙÉÏÎËÊÎÓÝÓ×ÜÐàËÍ,ÙÕÊÎËÊÎÖÕ×ÔÕÊØÙÓÚÑÕ×ÙÔËË××ÓÛÏËÙÏÔ-
ÎÓ×ÙÏ,ÓâÊÕÑÕÜÕÎÎÖÕâÓÊËÔÕÎ×ÙÔÐÙÕÊÎËÊÎÓáË××ÓÛÏËÙÏÔÎÓ×ÙÏ

((x, x2, ),x4,x5)- (x,,/z,x3,x4),x5)- (x,,22,(x3,X4,X5 ))

ÊËßÉÏÔËñÙ×ÍÎË ÑÔËÒÜË××ËûÒÔÏÔËÜÕÎÙÎÓ×ÙÏ.¼ÊÏ ûÙÓÌ,ÑÔË
ÙÕÊÎËÊÎÖØ ×ÔÕÊØÙÓÚÑÕ×ÙÔËË××ÓÛÏËÙÏÔÎÓ×ÙÏÎËßÖÔËñÙ×Í

ûÒÔÏÔËÜÕÎÙÎÖÌÏ, Õ×ÜÏ ¾¸· Æø¼¾À¸÷ôº¹÷ ÓÑÎÏØ ÙÕØÚÕ
ÓÉÊËÙÏÌÖØÙÕÊÎËÊÎÖØËÜÝÕÉÊËØ.

¾×ÎÓÔÎÖÌ ÊÕßÐÜãÙËÙÓÌâÕÊÔÓá ÝÜËÔÖÑÏ××ÕÊÙËÛÏÏ
ÍÔÜÍÕÙ×Í ×ÜÕÑÐñïËÍ ØËÊËÒÙÕÊÏßËÛÏÍ(ÎÐÌÕÊËÛÏÍ ÙÕÓÊÕÌ

×ÓÓÙÔÕÙ×ÙÔÐÕÙÎÐÌÕÊËÛÏÏ ×ÓÓÙÔÕÙ×ÙÔÐñïÏØâËÊËÝÊËÞÓÔ
ÑÏ××ÕÊÙËÛÏÏ):

ºÕÓÊÕÌË2.1.ÆÒÜË××ÕÎÕÙÊÏÔÏËÜãÎÖØÙÕÊÎËÊÎÖØÓÉÊËÙÏ-
ÌÖØ ËÜÝÕÉÊ,ÒËÚÑÓÕÎÕÙÊÏÔÏËÜãÎÓÕÙÕÊÎËÊÎÓÕ×ÔÕÊØÙÓÚÑÕ×ÙÔÓ
Ë××ÓÛÏËÙÏÔÎÓ×ÙÏûÒÔÏÔËÜÕÎÙÎÓÓÑÎÓÌÐ Ïß ×ÜÕÑÐñïÏØ 2-x
×ÔÕÊØÙÓÚÑÕ×ÙÔ:

Y(X(x,y,2),u,v)- X(x,Y(y,z,u),v) - X(x,y,Y(z,u,v)) (2)
X(X(x,y,2),u,v)- Y(x,Y(y,z,u),v) - Z(x,y,Z(z,u,v)) (12)

¼ÊÏàÕÌ ×ÔÕÊØÙÓÚÑÕ×ÙÔË
ÙÓàÎÕÕ ÒÜË××ÕÔ×ÕØ

×ÔÕÊØÙÓÚÑÕ×ÙÔË(3) ÔÖÙÕÒËÕÙ

×ÔÕÊØÙÓÚÑÕ×ÙÔË(2)
ßÑÕ×ãÜÕÝÒÓ

ÓÉÊËÙÏÌÖØËÜÝÕÉÊ,

×ÔÕÊØÙÓÚÑÕ×ÙÔ.

ÔÖÙÕÒËÕÙ

âÓÜÐàËÕÙ×ÍÏ
Æ ÒÓÙÓÊÖØ

(1), (2), (3)
ÉÏÎËÊÎÖØ ÓÉÊËÙÏÌÖØ

×ÔÕÊØÙÓÚÑÕ×ÙÔÓ

×ÔÕÊØÙÓÚÑÕ×ÙÔÓ(1).
ØËÊËÒÙÕÊÏßËÛÏÍÙÕØ

ÔÖâÓÜÎÍÕÙ×Í

ÎÕûÒÔÏÔËÜÕÎÙÎÖ,

ËÜÝÕÉÊÏß
(2), a Ïß
ÅÊÓÌÕÙÓÝÓ,

ÉÏÎËÊÎÖØ

ÓÑÎÓ Ïß ûÙÏØ

âÊÏàÕÌ Ïß ×ÔÕÊØÙÓÚÑÕ×ÙÔË(12) ÔÖÙÕÒËÕÙ×ÔÕÊØÙÓÚÑÕ×ÙÔÓ(2).
ºÓàÎÕÕ:

1. ÆÙÕÊÎËÊÎÓáÓÉÊËÙÏÌÓáËÜÝÕÉÊÕQ(E) ÔÖâÓÜÎÍÕÙ×Í

×ÔÕÊØÙÓÚÑÕ×ÙÔÓ(2) ÙÓÝÑË ÙÓÜãÒÓÙÓÝÑË,ÒÓÝÑËÒËÚÑËÍÓâÕ-

ÊËÛÏÍ ÓâÊÕÑÕÜÍÕÙ×ÍâÓâÊËÔÏÜÐ:
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A (x, y,z)= Ó ÓBy Ób Óz,
Æ×= ii ÓÆ×,ti Õ - ÛÕÎÙÊÝÊÐââÖQ(),
Bt. - ii,
Baz- Æ×-1 Ób ozob -1 ÓÆ×,

Æ(×Ób)- b Ó¹,

ÝÑÕ0@)_ÉÏÎËÊÎËÍ ÝÊÐââË,BeAut[0()] c,b,c;Õ@
2. ÆÙÕÊÎËÊÎÓá ÓÉÊËÙÏÌÓá ËÜÝÕÉÊÕQ(E) ÔÖâÓÜÎÍÕÙ×Í

×ÔÕÊØÙÓÚÑÕ×ÙÔÓ(12) ÙÓÝÑËÏ ÙÓÜãÒÓÙÓÝÑË,ÒÓÝÑËÒËÚÑËÍ

ÓâÕÊËÛÏÍA, Õ
ÓâÊÕÑÕÜÍÕÙ×ÍâÓâÊËÔÏÜÐ:
A,(x,y,z)= ÞÐoa tiÓ€,

Þz=aozoa ,
t2 =t
q(aot,)= t,ti Õ

ÝÑÕ ÉÏÎËÊÎËÍ ÝÊÐââË,BeAut[@@)]a

ºÕÓÊÕÌË2.1 ÍÔÜÍÕÙ×ÍÓÉÓÉïÕÎÏÕÌ ÒÜË××ÏàÕ×ÒÓáÙÕÓÊÕÌÖ
îÜÐ×ÒÏÎË-õÓ××Ð(ÎË ÙÕÊÎËÊÎÖÕÓÉÊËÙÏÌÖÕËÜÝÕÉÊÖ).

ÆÓÔÙÓÊÓáÝÜËÔÕÑÏ××ÕÊÙËÛÏÏÑÓÒËßÖÔËñÙ×Í×ÜÕÑÐñïÏÕ
Ó×ÎÓÔÎÖÕÊÕßÐÜãÙËÙÖ.

ÆÓ-âÕÊÔÖØ,ÑÓÒËßÖÔËÕÙ×Í×ÜÕÑÐñïËÍÒÜË××ÏÞÏÒËÛÏÍ.

¼ÊÕÑÜÓÚÕÎÏÕ4.1. Á×ÜÏ ÎÕÙÊÏÔÏËÜãÎÓá ÙÕÊÎËÊÎÓá
ÓÉÊËÙÏÌÓáËÜÝÕÉÊÕÔÖâÓÜÎÍÕÙ×ÍÎÕÙÊÏÔÏËÜãÎÓÕ×ÔÕÊØÙÓÚÑÕ×ÙÔÓ
Ë××ÓÛÏËÙÏÔÎÓ×ÙÏ, ÓâÊÕÑÕÜÕÎÎÓÕ âÓ ÊËÔÕÎ×ÙÔÐ
((x, y,z),u,v)=(x,y,,z,u,v)), ÙÓÝÑË ÎÕÌ ÒËÚÑËÍ

X(Y/,y,2),u,v)=Y(x,y,X(z,u,v)), (13)

X(X(x,y,2),u,v)=Y(x,y,Y(z,u,v)), (14)
X(Y/,y,2),u,v) X(x,y,Y(z,u,v)). (15)

ýËÜÕÕâÊÏ×ÙÐâËÕÌÒØËÊËÒÙÕÊÏßËÛÏÏÙÕØÙÕÊÎËÊÎÖØÓÉÊË-
º·Âøõ ËÜÝÕÉÊ,ÒÓÙÓÊÖØÔÖâÓÜÎÍñÙ×Í� º· ×ÔÕÊØÙÓÚÑÕ×ÙÔË.A
ÏÌÕÎÎÓ ÑÓÒËßÖÔËñÙ×Í×ÜÕÑÐñïÏÕÒÊÏÙÕÊÏÏ.

ºÕÓÊÕÌË4.1.ýÜÍ ÙÓÝÓàÙÓÉÖÆÙÕÊÎËÊÎÓáÓÉÊËÙÏÌÓá
ËÜÝÕÉÊÕQ(E) Æø¼¾À¸÷À¾¹ü ×ÔÕÊØÙÓÚÑÕ×ÙÔÓ

X(Y(x, y,z),u,v)= ((x. v.XXz.u.v), (13)
ÎÕÓÉØÓÑÏÌÓ ÑÓ×ÙËÙÓàÎÓ,àÙÓÉÖýÜ÷ âÊÓÏßÔÓÜãÎÓá

ÓâÕÊËÛÏÏ
A(x,y,z)=x.u,y 2,

ÝÑÕ0()-Õ×ÙãÉÏÎËÊÎËÍ ÝÊÐââË,a ¯.-- âÓÑ×ÙËÎÓÔÒËÌÎÓÚÕ×ÙÔË

ºÕÓÊÕÌË4.2. ýÜÍ ÙÓÝÓàÙÓÉÖ ÙÕÊÎËÊÎÓáÓÉÊËÙÏÌÓá
ËÜÝÕÉÊÕQ(E) Æø¼¾À¸÷À¾¹ü ×ÔÕÊØÙÓÚÑÕ×ÙÔÓ

X(X(x,y,2),u,v)=Y(x,Y,Y(z,u,v)), (14)
ÎÕÓÉØÓÑÏÌÓ· ÑÓ×ÙËÙÓàÎÓ,àÙÓÉÖýÀ÷ âÊÓÏßÔÓÜãÎÓáÓâÕÊËÛÏÏ

eE
A,(x,y,z)=x. ÐÓ o t;, t2

ÝÑÕ-000-- ÉÏÎËÊÎËÍ ÝÊÐââË, âÓÑ×ÙËÎÓÔÒËÌÎÓÚÕ×ÙÔË

ÕZ(0().

ºÕÓÊÕÌË4.3. ýÜÍ ÙÓÝÓàÙÓÉÖÔÙÕÊÎËÊÎÓáÓÉÊËÙÏÌÓá
ËÜÝÕÉÊÕQ(E) Æø¼¾À¸÷À¾¹ü ×ÔÕÊØÙÓÚÑÕ×ÙÔÓ

ÞÐÎÒÛÏÓÎËÜãÎËÍ
¹ÜÕÑÓÔËÙÕÜãÎÓ,

º¾ÀüÅ¾ ÞÐÎÒÛÏÓÎËÜãÎÓÝÓ

Æ·ý¾Æ:

âÕÊÕÌÕÎÎËÍ

ÒËÚÑÓÕÙËÒÓÕ

ÊËÎÝË

âÓÔÙÓÊÍÕÙ×ÍØÓÙÍÉÖ ÑÔË

×ÔÕÊØÙÓÚÑÕ×ÙÔÓÌÓÚÕÙ
ÑÔË ÓÑÎÓÝÓÏß

ÊËßË.
ÉÖÙã

×ÜÕÑÐñïÏØ ÎÕÓÉØÓÑÏÌÓ

X(Y(x,y,z),u,v)

ÑÓ×ÙËÙÓàÎÓ,àÙÓÉÖ

A,(x,y,z)=

- X(x,y,Y(z,u,v)), (15)

ýÀ÷ ÒËÚÑÓáÓâÕÊËÛÏÏA Õ

Bz - z,),
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ÝÑÕ0()-ÉÏÎËÊÎËÍ ÝÊÐââË,Zi ÕZ(0G), ÓÙÓÉÊËÚÕÎÏÍY,B:0-0
÷ÆÀ÷ôº¹÷ âÓÑ×ÙËÎÓÔÒËÌÏÌÎÓÚÕ×ÙÔË¢.

ýËÜÕÕâÊÏÔÓÑÏÙ×ÍÒÜË××ÏÞÏÒËÛÏÍÙÕÊÎËÊÎÖØ×ÔÕÊØÙÓÚ-
ÑÕ×ÙÔË××ÓÛÏËÙÏÔÎÓ×ÙÏ,ÓâÊÕÑÕÜÕÎÎÖØâÓÊËÔÕÎ×ÙÔÐ:

((x,y,z), Ï, v) - (x, (y, z,Ï), v).

¼ÊÕÑÜÓÚÕÎÏÕ5.1. Á×ÜÏ ÎÕÙÊÏÔÏËÜãÎÓá ÙÕÊÎËÊÎÓá

ÓÉÊËÙÏÌÓá ËÜÝÕÉÊÕÔÖâÓÜÎÍÕÙ×Í ÎÕÙÊÏÔÏËÜãÎÓÕ×ÔÕÊØÙÓÚ-
ÑÕ×ÙÔÓ,ÓâÊÕÑÕÜÕÎÎÓÕâÓÊËÔÕÎ×ÙÔÐ

((x, y,z),uu,v)= (x, (y,z,u),v),

ÙÓÝÑËÎÕÌ ÒËÚÑËÍÞÐÎÒÛÏÓÎËÜãÎËÍ âÕÊÕÌÕÎÎËÍâÓÔÙÓÊÍÕÙ×Í
ØÓÙÍÉÖ ÑÔËÊËßË.¹ÜÕÑÓÔËÙÕÜãÎÓ,ÒËÚÑÓÕÙËÒÓÕ×ÔÕÊØ-
ÙÓÚÑÕ×ÙÔÓÌÓÚÕÙÉÖÙãº¾ÀüÅ¾ ÞÐÎÒÛÏÓÎËÜãÎÓÝÓÊËÎÝË2
ÓÑÎÓÝÓÏß ×ÜÕÑÐñïÏØÆ·ý¾Æ:

x(Y(r,y,2),u,v)=X(µ,Y(y,z,u),v).

ºÕÓÊÕÌË5.1. ÆÙÕÊÎËÊÎÓáÓÉÊËÙÏÌÓáËÜÝÕÉÊÕQ(E) Æø-

âÓÜÎÍÕÙ×Í×ÔÕÊØÙÓÚÑÕ×ÙÔÓ
x(Y/x,y,3),u,=)=Y(x, X(y,z,u),v)

ÙÓÝÑË º¾ÀüÅ¾ ÙÓÝÑË,ÒÓÝÑËÒËÚÑËÍÓâÕÊËÛÏÍ ÓâÊÕÑÕ-

ÜÍÕÙ×ÍâÓâÊËÔÏÜÐ:
A,(x,y,z)=³--(qx o SiÓ ÐÉÐÓ 82),

ysi
y2(2)= s,-ozos,,
(ÐÉ³-)) =toyx,

ÝÑÕQ() ÉÏÎËÊÎËÍ ÝÊÐââË,ye AutQ(), ³,´ âÊÓÏßÔÓÜãÎÖÕ

âÓÑ×ÙËÎÓÔÒÏÌÎÓÚÕ×ÙÔË a Si,tÕ¢.

10

¾âÊÕÑÕÜÕÎÏÕ. ¼ÓÑ×ÙËÎÓÔÒË ÌÎÓÚÕ×ÙÔË

ÎËßÖÔËÕÙ×ÍÒÔËßÏËÔÙÓÌÓÊÞÏßÌÓÌÝÊÐââÖQ(), Õ×ÜÏ
0 (x Ð)- 0 (x)Ó(0e)-1Ó (y)

ýÀ÷ Ô×ÕØx, ÐÕ (e ÕÑÏÎÏÛË ÝÊÐââÖ0@)).

ºÕÓÊÕÌË5.2. ÆÙÕÊÎËÊÎÓáÓÉÊËÙÏÌÓá ËÜÝÕÉÊÕQ(E)
ÔÖâÓÜÎÍÕÙ×Í×ÔÕÊØÙÓÚÑÕ×ÙÔÓ

X(X(x, y,z),u,v)=Y(x,Y(y,;,u),v)

ÙÓÝÑË· º¾ÀüÅ¾ ÙÓÝÑË,ÒÓÝÑËÒËÚÑËÍÓâÕÊËÛÏÍ Õ
ÓâÊÕÑÕÜÍÕÙ×ÍâÓâÊËÔÏÜÐ:

A,(x, y,z)= q--(qx Ó0qy ÓÞ(0qz)os,),

Þ2(x)= x, Os,osi- (0e)o

ÝÑÕ ÉÏÎËÊÎËÍ ÝÊÐââË,0 ÕÕÒÔËßÏËÔÙÓÌÓÊÞÏßÌ,

ÕAutQ(), si Z(@)), Õ-ÕÑÏÎÏÛË ÝÊÐââÖQ().
ºÕÓÊÕÌË5.3. ÆÙÕÊÎËÊÎÓáÓÉÊËÙÏÌÓáËÜÝÕÉÊÕQ(E)

ÔÖâÓÜÎÍÕÙ×Í×ÔÕÊØÙÓÚÑÕ×ÙÔÓ
x(Y(x,y,2),u,v)=X(x,Y(y,z,u),u,v)

ÙÓÝÑËÏ ÙÓÜãÒÓÙÓÝÑË,ÒÓÝÑËÒËÚÑËÍÓâÕÊËÛÏÍ Õ
ÓâÊÕÑÕÜÍÕÙ×ÍâÓâÊËÔÏÜÐ:

A,(x, y,z)=--(qx Ó0qy ÓÞ(0qz)ot,),
Q2(x)=t,oxoti I

Ot, =0e o t, ,

ÝÑÕ0() ÝÊÐââË, ÕÕÒÔËßÏËÔÙÓÌÓÊÞÏßÌ,ÕAutQ(),

Õ ÕÑÏÎÏÛË ÝÊÐââÖQ().
ÆßËÒÜñàÕÎÏÏÑÏ××ÕÊÙËÛÏÓÎÎÓáÊËÉÓÙÖÆÆ¾ý÷º¹÷ âÓÎÍÙÏÕ

ÙÕÊÎËÊÎÓá³ -ËÜÝÕÉÊÖ,âÓÎÍÙÏÍ 2³ -ËÜÝÕÉÊÖ,3q -ËÜÝÕÉÊÖÏ
ÞÓÊÌÐÜÏÊÐÕÙ×ÍÊÍÑ ÒÜË××ÏÞÏÒËÛÏÓÎÎÖØÊÕßÐÜãÙËÙÓÔÙËÒÏØ
ËÜÝÕÉÊËØ.
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¾âÊÕÑÕÜÕÎÏÕ.ºÕÊÎËÊÎËÍ ËÜÝÕÉÊËQ(E) ÎËßÖÔËÕÙ×ÍÙÕÊÎËÊ-
ÎÓá -ËÜÝÕÉÊÓá,Õ×ÜÏ ÌÎÓÚÕ×ÙÔÕ ×ÐïÕ×ÙÔÐÕÙØÓÙÍÉÖ
ÓÑÎËÙÕÊÎËÊÎËÍÒÔËßÏÝÊÐââÓÔËÍÓâÕÊËÛÏÍ.

¾âÊÕÑÕÜÕÎÏÕ.ÄÜÝÕÉÊÐ ×ÉÏÎËÊÎÖÌÏ ÙÕÊÎËÊÎÖÌÏ

ÓâÕÊËÛÏÍÌÏ (Ù.Õ.2,3)-ËÜÝÕÉÊÐ)ÎËßÓÔÕÌ:

a) 2q -ËÜÝÕÉÊÓá,Õ×ÜÏ ÌÎÓÚÕ×ÙÔÕ ×ÐïÕ×ÙÔÐÕÙØÓÙÍÉÖ

ÓÑÎËÉÏÎËÊÎËÍ ÒÔËßÏÝÊÐââÓÔËÍÓâÕÊËÛÏÍ;
É) 3q -ËÜÝÕÉÊÓá,Õ×ÜÏ ÌÎÓÚÕ×ÙÔÕ ×ÐïÕ×ÙÔÐÕÙØÓÙÍÉÖ

ÓÑÎËÙÕÊÎËÊÎËÍÒÔËßÏÝÊÐââÓÔËÍÓâÕÊËÛÏÍ.

ÇÑÕ×ãýÀ÷ ÒËÚÑÓÝÓ
ÙËÒÏØÎÕûÒÔÏÔËÜÕÎÙÎÖØ

×ÔÕÊØÙÓÚÑÕ×ÙÔâÓÜÐàÕÎ
ÓÉÊËÙÏÌÖØËÜÝÕÉÊËØ.

4. ¼ÓÜÐàÕÎÓÔÙÓÊÓÕ
îÜÐ×ÒÏÎË-õÓ××ÐÎË ÙÕÊÎËÊÎÖÕ

5. Æ ßËÒÜñàÕÎÏÏ

ÒÜË××ÏÞÏÒËÛÏÍÙÕÊÎËÊÎÖØ
ËÜÝÕÉÊËØ,ÉÜÏßÒÏØÒ
ËÜÝÕÉÊËØ,3q-ËÜÝÕÉÊËØ).

ûÙÏØÊËÔÕÎ×ÙÔÔÓßÎÏÒËñÙÔ×ÕÝÓÙÊÏ
×ÔÕÊØÙÓÚÑÕ×ÙÔ.ýÜÍ ÒËÚÑÓÝÓÏß ûÙÏØ
ÒÊÏÙÕÊÏáÆø¼¾À¸·Â¾¹º· ÙÕÊÎËÊÎÖØ

ÓÉÓÉïÕÎÏÕ ÒÜË××ÏàÕ×ÒÓáÙÕÓÊÕÌÖ
ÓÉÊËÙÏÌÖÕËÜÝÕÉÊÖ.

ÑÏ××ÕÊÙËÛÏÓÎÎÓá ÊËÉÓÙÖÑËÕÙ×Í

×ÔÕÊØÙÓÚÑÕ×ÙÔË××ÓÛÏËÙÏÔÎÓ×ÙÏ
ÓÉÊËÙÏÌÖÌ ËÜÝÕÉÊËÌ(q-ËÜÝÕÉÊËØ,2³-

ÇÄÅÀôùÁ¸·Á

¾×ÎÓÔÎÖÕÊÕßÐÜãÙËÙÖÑÏ××ÕÊÙËÛÏÓÎÎÓáÊËÉÓÙÖ×ÔÓÑÍÙ×ÍÒ
×ÜÕÑÐñïÕÌÐ:

1. ÆÒÜË××ÕÎÕÙÊÏÔÏËÜãÎÖØÙÕÊÎËÊÎÖØÓÉÊËÙÏÌÖØËÜÝÕÉÊ,
ÑËÎËÒÜË××ÏÞÏÒËÛÏÍÙÕÊÎËÊÎÖØ×ÔÕÊØÙÓÚÑÕ×ÙÔË××ÓÛÏËÙÏÔÎÓ×-
ÙÏ ÓâÊÕÑÕÜÕÎÎÖØâÓÊËÔÕÎ×ÙÔÐ:

((x,x2, )x4,x;)=(x.(x2,x3, 1 )= (x,x2,(x3,x4, ))

Æ
ÑÔË

ÓÙÜÏàÏÕ ÓÙÉÏÎËÊÎÓÝÓ ×ÜÐàËÍ,ßÑÕ×ãÔÓßÎÏÒËñÙÔ×ÕÝÓ
ÒÜË××ËÎÕûÒÔÏÔËÜÕÎÙÎÖØ×ÔÕÊØÙÓÚÑÕ×ÙÔ.õËÊËÒÙÕÊÏßÐñÙ×Í

ÙÕÊÎËÊÎÖÕÓÉÊËÙÏÌÖÕËÜÝÕÉÊÖ×ÙËÒÏÌÏ ×ÔÕÊØÙÓÚÑÕ×ÙÔËÌÏ.
2. ÅÜË××ÏàÕ×ÒËÍÙÕÓÊÕÌËîÜÐ×ÒÏÎË-õÓ××ÐÊË×âÊÓ×ÙÊËÎÍ-

ÙÕÊÎËÊÎÖÕÓÉÊËÙÏÌÖÕËÜÝÕÉÊÖ.
ÆÒÜË××ÕÎÕÙÊÏÔÏËÜãÎÖØÙÕÊÎËÊÎÖØÓÉÊËÙÏÌÖØËÜÝÕÉÊ,

ØËÊËÒÙÕÊÏßËÛÏÍÙÕÊÎËÊÎÖØ×ÔÕÊØÙÓÚÑÕ×ÙÔË××ÓÛÏËÙÏÔÎÓ×-
ÓâÊÕÑÕÜÕÎÎÖØâÓÊËÔÕÎ×ÙÔËÌ:

ÕÙ×ÍÎË
3.

ÑËÎË
º·

((x
1 , 2

). 4 , ) - (x
1 , 2

(
5

)= (x
3 , 4

),
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¾×ÎÓÔÎÖÕÊÕßÐÜãÙËÙÖÑÏ××ÕÊÙËÛÏÏÓÙÊËÚÕÎÖÔ ×ÜÕÑÐñïÏØ
ÎËÐàÎÖØ âÐÉÜÏÒËÛÏÍØ:
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Ô ÓÉÊËÙÏÌÖØËÜÝÕÉÊËØ,»àÕÎÖÕÇËâÏ×ÒÏÄÊî», 1, 1999, ×.34-44
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»àÕÎÖÕÇËâÏ×ÒÏÁî», 2003,No3, c.36-44.

4. AbrahamianL. Characterizationof Ternary Hyperidentities of
Associativity in Reversible Algebras, International Conference,
Mathematicsin Armenia, Advancesand Perspectives,September30-
October7,2003,TsahkadzorArmenia, Abstracts,p.p.8-9.

À·ºÁ½Äº»½Ä

1.ùÕÊàA. ÆÔÕÑÕÎÏÕ ÔÌËÙÕÌËÙÏàÕ×ÒÐñÜÓÝÏÒÐ,Ù.1,M., ·À, 1961.
2. ÂËÜãÛÕÔÄ.·. ¸ÕÒÓÙÓÊÖÕÔÓâÊÓ×ÖÙÕÓÊÏÏ ÒÜË××ÓÔ ÌÓÑÕÜÕá,

ºÊÐÑÖÆ×Õ×ÓÔÓÎÎÝÝÓ ÌËÙÕÌËÙÏàÕ×Ò×þÕßÑË, 1(1963), ×.169-
198.

3. ¿ÐÜÓ×ýÚ., ýÚÕÞÞÊÏ P. ÆÖàÏ×ÜÏÌÓ×Ùã Ï ÜÓÝÏÒË,M., "ÂÏÊ"
1994.

4. Hein J.L. Discrete Structures,Logic and Computability, 2002,
Sudbury,Massachusetts.

5. ÂËÜãÛÕÔÄ.·.ÄÜÝÕÉÊËÏàÕ×ÒÏÕ×Ï×ÙÕÌÖ, Â.,¸ËÐÒË,1970.
6.ÄÊÙËÌÓÎÓÔÆ.Ä.,¹ËÜÏá Æ.¸., ¹ÒÓÊÎÍÒÓÔÀ.Ã., ÈÕÔÊÏÎ À.¸.,

úÐÜãÝÕáÞÕÊÁ.î. ¾ÉïËÍ ÄÜÝÕÉÊË,Ù. 2,M., "¸ËÐÒË 1991.
7.Taylor W. Hyperidentities andhypervarieties,AequationesMathe-

matical,1981,v.23,p.p.30-49.
8. ÂÓÔ×Ï×ÍÎ ô.Â. ¹ÔÕÊØÙÓÚÑÕ×ÙÔË ÔËÜÝÕÉÊËØ ÏÌÎÓÝÓÓÉÊËßÏÍØ,

»Â¸, 1998,Ù.53,ÔÖâ.1(319),×.61-114.
9. ¿ÕÜÓÐ×ÓÔÆ.ý.¹Ï×ÙÕÌÖ ÒÔËßÏÝÊÐââ ×ÓÉÓÉïÕÎÎÖÌÏ ÙÓÚÑÕ×Ù-

ÔËÌÏ »Â¸, 1965,Ù.20,×.75-146.
10.¿ÕÜÓÐ×ÓÔÆ.ýâ-ÄÊÎÖÕ ÒÔËßÏÝÊÐââÖ,·ßÑ-ÔÓ"úºÏÏÎÛË ÅÏ-

ÿÏÎÕÔ, 1971.

3-«ªå–š› ³•ž­••Ÿ– –š ­ª•š•ž™š•ž©™•žššª•è
—– –Ÿ–• � ªä› —–š•–—–ç›æšª••ž˜

‚«ªš–®•¯•ž©™–š –ç®–«–šíè ”–å –¶–´ ë šª•–´•ž©™•žš›¶,
ª• •ž ­ä•ž®šª•›¶, ª³•– –¶•ž©™•žš›¶ ± � ­«–­••´æ–´ ­•– –š•ž-
©™–š¶–š ›¶:

’«••± ”ª•æ–´ ªš –«ªš–®•¯•ž©™–š ¯–—˜–ššª••ž˜ ¯«–¶æ–´
—›˜š– –š –•Ÿ™•žšíšª•è.

1. † � – š—–™« 3-«ªå–š› —– –Ÿ–• � ªä› —–š•–—–ç›æšª•› Ÿ–-
¯•ž˜ «•æ–´ ë

(x2,43,x4)x;)=/x,xç,,(x3,x4,x5))

—–æ–¯–••ž©™–˜” •••çæ–´ 3-«ªå–š› ³•ž­••Ÿ– –š ­ª•š•ž™š•ž©™•žš-
šª•› Ÿ–¯– –•­•ž˜è:ƒ «–•”ª••ž©™•žš ª• «ªå Ÿªêí›¶, –™¯«ªå –°–é–š•ž˜ ªš
èšŸ–˜ªšè ª• •ž • � —–˜–•óªí ­ª•š•ž™š•ž©™•žššª•› Ÿ–¯ª•: •š•ž-
©–­•æ•ž˜ ªš –™Ÿê›¯› ­ª•š•ž™š•ž©™•žššª••æ —– –Ÿ–• � ªä› —–š-
•–—–ç›æšª•è:

2. ’«–¶æ–´ ë •ä•ž¯ ›š-ò•¯•ž› Ÿ–¯– –š ©ª••ª˜› èšŸ—–š•–-
¶•ž˜è:

3. † � – š—–™« 3-«ªå–š› —– –Ÿ–• � ªä› —–š•–—–ç›æšª•›
Ÿ–¯•ž˜ «•æ–´ ë

((x,,x2,x3)X1,x;)=(x,,22,(x3,X4,x;))
((x,,22,x3)X1,45)=(x™,(x2,x3,X1)x;)

—–æ–¯–••ž©™•žššª••æ •••çæ–´ 3-«ªå–š› ³•ž­••Ÿ– –š ­ª•š•ž™š•ž-
©™•žššª•› ”š•ž©–­••ž˜è:

‚™¯«ªå, –™¯—–æ–¯–••ž©™•žššª•›¶ ™•ž•–í–š �™•ž•›—–˜–• –°–-
é–š•ž˜ ªš èšŸ–˜ªšè ª•ªí –™Ÿê›¯› • � —–˜–•óªí ­ª•š•ž™š•ž©™•žššª•:

‚™Ÿê›¯› ™•ž•–í–š �™•ž•­ª•š•ž™š•ž©™–š—–˜–• ¯«–¶æ•ž˜ ë
›•–¶šªä›•ž©™–š —–™«–š›çè —– –Ÿ–• � ªä› —–š•–—–ç›æšª••ž˜:

4. ’«–¶æ–´ ë •ä•ž¯ ›š-ò•¯•ž› Ÿ–¯– –š ©ª••ª˜› ª• •••Ÿ
èšŸ—–š•–¶•ž˜è 3-«ªå–š› —– –Ÿ–• � ªä› —–š•–—–ç›æšª•› æ•–:5. ‚«ªš–®•¯•ž©™–š æª•é•ž˜ «•æ–´ ë •••ç 3-«ªå–š› ³•ž­••-
Ÿ– –š ­ª•š•ž™š•ž©™•žššª•› Ÿ–¯– –•­•ž˜š –™šê›¯› —–š•–—–ç›æ-
šª••ž˜, •••ší ˜•« ªš —– –Ÿ–• � ªä› —–š•–—–ç›æšª•›š (³-—–š•–-
—–ç›æšª••ž˜, 24-—–š•–—–ç›æšª••ž˜ ± 3³-—–š•–—–ç›æšª••ž˜):

LianaR.Abrahamyan

On the Ternary Hyperidentities ofAssociativity
in ReversibleAlgebras
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