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ÓÄÊ 517.4                                                                                        Математика 
 

Î ÃÅÎÄÅÇÈ×ÅÑÊÈÕ ËÈÍÈßÕ ÎÄÍÎÉ ÌÅÒÐÈÊÈ 
 

Ð.Ìóñàåëÿí 
 

Â ðàáîòå ðàññìàòðèâàåòñÿ ìåòðèêà  

                           
22222 dyyxdxds

                              
(1) 

çàäàííàÿ, âîîáùå ãîâîðÿ, íà âñåé ïëîñêîñòè ïåðåìåííûõ, ïðè÷åì ôóíêöèÿ 

0, 22 yxyxB  â ëþáîé òî÷êå îáëàñòè îïðåäåëåíèÿ.  

Ñòàâèòñÿ çàäà÷à: íàéòè óðàâíåíèå ãåîäåçè÷åñêèõ ëèíèé â ðàññìaòðèâàåìîé 

ìåòðèêå, åñëè ýòî âîçìîæíî. 
Îòìåòèì, ÷òî ðàíåå áûëî äîêàçàíî (ñì [1]), ÷òî ìåòðèêà (1) çàäàííàÿ íà âñåé 

ïëîñêîñòè ïåðåìåííûõ yx, , èìåþùàÿ îòðèöàòåëüíóþ ãàóñîâó êðèâèçíó, 

ðåãóëÿíî è èçîìåòðè÷åñêè ïîãðóæàåòñÿ â 
3E . Ïî ýòîìó ðåçóëüòàòó ìåòðèêà (1) 

ïîãðóæàåòñÿ â 
3E  â âèäå ðåãóëÿðíîé ïîâåðõíîñòè òîãäà è òîëüêî òîãäà, êîãäà 

x2
 êâàäðàòè÷íûé òðåõ÷ëåí. Êðîìå òîãî, ñ ïîìîùüþ äåðèâàöèîííûõ 

ôîðìóë Ãàóññà-Âåéíãàðòåíà (ñì [2]) ïîëó÷åíà ïîâåðõíîñòü, íåñóùàÿ ìåòðèêó 

(1). Äàëåå, äëÿ îáëåã÷åíèÿ âû÷èñëåíèÿ ïðåäïîëаãàëîñü, ÷òî 
22 xx . Ïðè 

ïîäõîäÿùåì âûáîðå ïîñòîÿííûõ èíòåãðèðîâàíèÿ, ïàðàìåòðè÷åñêèå óðàâíåíèÿ 

ïîâåðõíîñòè èìåëè âèä: 

                       ,, yxyxX cos  yxyxY sin, , dyyyZ
               

(2) 

Â ñâÿçè ñî ñõîäñòâîì ñ ãåëèêîèäîì, ïîâåðõíîñòü (2) â óïîìÿíóòîé ðàáîòå 

íàçûâàëàñü ãåëèêîèäîîáðàçíîé ïîâåðõíîñòüþ.  
Â íàñòîÿùåé ðàáîòå ïûòàåìñÿ íàéòè óðàâíåíèå ãåîäåçè÷åñêèõ ëèíèé â 

ìåòðèêå (1), åñëè ýòî âîçìîæíî. Ïóñòü èñêîìîå óðàâíåíèå ãåîäåçè÷åñêîé ëèíèè 

áóäåò xyy . Èç êóðñà äèôôåðåíöèàëüíîé ãåîìåòðèи èçâåñòíî (ñì [2]), ÷òî 

ãåîäåçè÷åñêèå ëèíèè â ìåòðèêå (1) îïðåäåëÿþòñÿ èíòåãðèðîâàíèåì äèô-
ôåðåíöèàëüíîãî óðàâíåíèÿ âòîðîãî ïîðÿäêà. Ýòî óðàâíåíèå íàçûâàåòñÿ 

äèôôåðåíöèàëüíûì óðàâíåíèåì ãåîäåçè÷åñêèõ ëèíèé è èìååò ñëåäóþùèé âèä 
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(3) 

Íàïîìíèì, ÷òî ., 22 yxyxB  

Óðàâíåíèå (3), ïîäñòàíîâêîé ,xyyP ïðåîáðàçóåòñÿ ê ñëåäóþùåìó 
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Èç ýòîãî óðàâíåíèÿ ñëåäóåò:  ëèáî 0xyyP , ëèáî  
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(4) 

 

Ïåðâîå óðàâíåíèå èìååò ðåøåíèå .constcxy  ßñíî, ÷òî cxy  

ãåîäåçè÷åñêèå ëèíèè â ìåòðèêå (1). Äèôôåðåíöèàëüíîå óðàâíåíèå (4)  îáùåå 

óðàâíåíèå Ðèêêàòè (ñì [3]). Îíî, êàê èçâåñòíî, ïðè ïðîèçâîëüíûõ 
êîýôôèöèåíòàõ, íå èíòåãðèðóåòñÿ â êîíå÷íîì âèäå. Îäíàêî ïðè íåêîòîðûõ 

ïîäõîäÿùèõ êîýôôèöèåíòàõ äèôôåðåíöèàëüíîå óðàâíåíèå òèïà (4) 

èíòåãðèðóåòñÿ â êîíå÷íîì âèäå (ñì [3]). Èùåì ðåøåíèå óðàâíåíèÿ (4) â âèäå 

 

                                               .,, yxtgfyxgyP                                   
(5) 

 

Òàê êàê (5) ðåøåíèå óðàâíåíèÿ (4), òî 
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Èñïîëüçóÿ èçâåñòíîå òðèãîíîìåòðè÷åñêîå òîæäåñòâî, èç ïîñëåäíåãî 

ïîëó÷àåì îòíîñèòåëüíî ôóíêöèé yxg ,  è yxf ,  ñëåäóþùóþ ñèñòåìó 

äèôôåðåíöèàëüíûõ óðàâíåíèé: 
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(6) 

 

Ñèñòåìà (6) èìååò ñëåäóþùåå ðåøåíèå: 
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Ñëåäîâàòåëüíî, 
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áóäåò ðåøåíèåì óðàâíåíèÿ (4).  

Òàê êàê 0yP åñòü ðåøåíèå óðàâíåíèÿ (4), òî èç ðàâåíñòâà 
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ïîëó÷àåòñÿ è ðåøåíèå èñõîäíîãî óðàâíåíèÿ. 
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Ñ³Ù³å³ï³ëË³Ý ¹Çý»ñ»ÝóÇ³É Ñ³í³ë³ñáõÙÁ: 

 
 

 

 About Geodesic Lines on some Metrics 

R.Musaelyan  
 

Summary 

The article deals with 
2222 dyyxdxds  metrics on the whole 

plane of variable, geodesic lines in the given metrics. 

Having a specific surface, we introduce an equation of geodesic lines. The equation 

of geodesic lines is integrated in a finite form in a particular case. 

 
 

 


