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ÐÅÔÅÐÀÒ

Äèïëîìíàÿ ðàáîòà ñîäåðæèò:
-30 ñòðàíèö
-5 èñïîëüçóåìûõ èñòî÷íèêà
Êëþ÷åâûå ñëîâà: ÍÀÈÁÎËÜØÈÉ ÎÁÙÈÉ ÄÅËÈÒÅËÜ, ÄÈÎÔÀÍÒÎÂÎ ÓÐÀÂÍÅÍÈÅ,

ÀËÃÎÐÈÒÌ ÅÂÊËÈÄÀ, ÍÎÐÌÀËÜÍÀß ÔÎÐÌÀ ÑÌÈÒÀ.
Öåëüþ äèïëîìíîé ðàáîòû ÿâëÿåòñÿ èçó÷åíèå ëèíåéíûõ äèîôàíòîâûõ óðàâíåíèé è èõ ñèñòåì.
Â äàííîé ðàáîòå îïèñàíû òåîðåìû è óòâåðæäåíèÿ, ïîìîãàþùèå äåëàòü âûâîäû î ðàçðåøè-

ìîñòè ñèñòåì ëèíåéíûõ äèîôàíòîâûõ óðàâíåíèé, ïðåäñòàâëåí îáùèé âèä ðåøåíèé ñèñòåì ëè-
íåéíûõ äèîôàíòîâûõ óðàâíåíèé, åñëè ñèñòåìû ÿâëÿþòñÿ ðàçðåøèìûìè. Ïðèâåäåíû íåêîòîðûå
àëãîðèòìû íàõîæäåíèÿ ÷àñòíûõ ðåøåíèé ñèñòåì.

Â ïåðâîé ãëàâå îïèñàíà ëåììà î ìíîæåñòâå äåëèòåëåé äâóõ ÷èñåë à òàêæå ïðèâåäåíû àëãî-
ðèòì Åâêëèäà äëÿ äâóõ ÷èñåë è îáîáù¼ííûé àëãîðèòì Åâêëèäà.

Âî âòîðîé ãëàâå áûëà ñôîðìóëèðîâàíà è äîêàçàíà òåîðåìà î ðàçðåøèìîñòè ëèíåéíûõ äèî-
ôàíòîâûõ óðàâíåíèé è îáùåì âèäå èõ ðåøåíèé. Áûë ïðèâåä¼í àëãîðèòì íàõîæäåíèÿ ÷àñòíîãî
ðåøåíèÿ ëèíåéíîãî äèîôàíòîâîãî óðàâíåíèÿ, îñíîâàííûé íà àëãîðèòìå Åâêëèäà âû÷èñëåíèÿ
íàèáîëüøåãî îáùåãî äåëèòåëÿ.

Â òðåòüåé ãëàâå áûë îïèñàí àëãîðèòì íàõîæäåíèÿ ÷àñòíîãî ðåøåíèÿ ñèñòåìû îäíîðîäíûõ
äèîôàíòîâûõ óðàâíåíèé. Áûëè ïðèâåäåíû è äîêàçàíû òåîðåìû î ðàçðåøèìîñòè ñèñòåì ëèíåé-
íûõ äèîôàíòîâûõ óðàâíåíèé.

Â ÷åòâ¼ðòîé ãëàâå ðàññìîòðåíà íîðìàëüíàÿ ôîðìà Ñìèòà ìàòðèö. Îïèñàí àëãîðèòì ïðèâå-
äåíèÿ ìàòðèö ê íîðìàëüíîé ôîðìå Ñìèòà è åãî ïðèìåíåíèå â íàõîæäåíèè ÷àñòíîãî ðåøåíèÿ
ñèñòåìû ëèíåéíûõ äèîôàíòîâûõ óðàâíåíèé.
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ABSTRACT

Diploma work consist of
-30 pages
-5 source used
Keywords: THE LARGEST COMMON DIVISOR, DIOPHANTINE EQUATION, THE

EUCLIDEAN ALGORITHM, SMITH NORMAL FORM.
The aim of the thesis is the study of linear Diophantine equations and their systems.
In this work we describe theorems and assertions that help to draw conclusions about the

solvability of systems of linear Diophantine equations, the General form of solutions of systems of
linear Diophantine equations, if the systems are solvable. Are some algorithms for �nding particular
solutions of systems.

The �rst Chapter describes the Lemma on the set of divisors of two numbers and the Euclidean
algorithm for two numbers and a generalized Euclidean algorithm.

In the second Chapter was formulated and proved the theorem on the solvability of linear
Diophantine equations and General solutions. Was given the algorithm for �nding a private solution
to a linear Diophantine equation based on the Euclidean algorithm computing the greatest common
divisor.

In the third Chapter described the algorithm for �nding a particular solution of the system of
homogeneous Diophantine equations. Was presented and proved theorems on the solvability of systems
of linear Diophantine equations.

The fourth Chapter describes the normal form of Smith matrix. The described algorithm of
reduction of matrices to normal form the Smith and its application in �nding particular solution of
the system of linear Diophantine equations.
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ÐÝÔÅÐÀÒ

Äûïëîìíàÿ ïðàöà çìÿø÷àå:
-30 ñòàðîíàê
-5 âûêàðûñòî²âàåìûõ êðûíiö
Êëþ÷àâûÿ ñëîâû: ÍÀÉÁÎËÜØÛ ÀÃÓËÜÍÛ ÄÇÅËÜÍIÊ, ÄÛßÔÀÍÒÀÂÀ ÐÀ�ÍÀÍÍÅ,

ÀËÃÀÐÛÒÌ Ý�ÊËIÄÀ, ÍÀÐÌÀËÜÍÀß ÔÎÐÌÀ ÑÌIÒÀ.
Ìýòàé äûïëîìíàé ïðàöû ç'ÿ²ëÿåööà âûâó÷ýííå ëiíåéíûõ äûÿôàíòàâûõ ðà²íàííÿ² i iõ ñiñò-

ýì.
Ó äàäçåíàé ïðàöû àïiñàíû òýàðýìû i çàöâÿðäæýííÿ, ÿêiÿ äàïàìàãàþöü ðàáiöü âûñíîâû àá

iñíàâàííi êàðàí¼² ñiñòýì ëiíåéíûõ äûÿôàíòàâûõ ðà²íàííÿ², ïðàäñòà²ëåíû àãóëüíû âûãëÿä ðà-
øýííÿ² ñiñòýì ëiíåéíûõ äûÿôàíòàâûõ ðà²íàííÿ², êàëi ñiñòýìû ç'ÿ²ëÿþööà ðàçðåøèìûìè. Ïðû-
âåäçåíû íåêàòîðûÿ àëãàðûòìû çíàõîäæàííÿ ïðûâàòíûõ ðàøýííÿ² ñiñòýì.

Ó ïåðøàé ãëàâå àïiñàíà ëåìà àá ìíîñòâå äçåëüíiêà² äâóõ ëiêà² à òàêñàìà ïðûâåäçåíû àëãà-
ðûòì Ý²êëiäà äëÿ äâóõ ëiêà² i àáàãóëüíåíû àëãàðûòì Ý²êëiäà.

Ó äðóãîé ãëàâå áûëà ñôàðìóëÿâàíàÿ i äàêàçàíàÿ òýàðýìà àá iñíàâàííi ðàøýííÿ² ëiíåéíûõ
äûÿôàíòàâûõ ðà²íàííÿ² i iõ àãóëüíûì âûãëÿäçå. Áû² ïðûâåäçåíû àëãàðûòì çíàõîäæàííÿ ïðû-
âàòíàãà ðàøýííÿ² ëiíåéíàãà äûÿôàíòàâàãà ðà²íàííÿ, çàñíàâàíû íà àëãàðûòìå Å²êëiäà âûëi÷-
ýííi íàéáîëüøàãà àãóëüíàãà äçåëüíiêà.

Ó òðýöÿé ãëàâå áû² àïiñàíû àëãàðûòì çíàõîäæàííÿ ïðûâàòíàãà ðàøýííÿ ñiñòýìû àäíàðîä-
íûõ äûÿôàíòàâûõ ðà²íàííÿ². Áûëi ïðûâåäçåíû i äàêàçàíû òýàðýìû àá iñíàâàííi êàðàí¼² ñiñòýì
ëiíåéíûõ äèîôàíòîâûõ ðà²íàííÿ².

Ó ÷àöâ¼ðòàé ãëàâå ðàçãëåäæàíà íàðìàëüíàÿ ôîðìà Ñìiòà ìàòðûö. Àïiñàíû àëãàðûòì ïðû-
âÿäçåííÿ ìàòðûö äà íàðìàëüíàé ôîðìû Ñìiòà i ÿãî ïðûìÿíåííå ² çíàõîäæàííi ïðûâàòíàãà
ðàøýííÿ ñiñòýìû ëiíåéíûõ äûÿôàíòàâûõ ðà²íàííÿ².
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