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Òåîðåìà 2.2.28

ßêùî M � ðóõ ç âëàñòèâiñòþ M(
−→
0 ) =

−→
0 , òî M � ëiíiéíå ïåðåòâîðåííÿ

òàêå, ùî
M(a−→u + b−→v ) = aM(−→u ) + bM(−→v ),

äëÿ äîâiëüíèõ âåêòîðiâ −→u òà −→v i äiéñíèõ ÷èñåë a òà b.

Äîâåäåííÿ. Ìè äîâåäåìî, ùî òàêèé ðóõ M ¹ ëiíiéíèì ïåðåòâîðåííÿì ó
äâà êðîêè.

Êðîê 1. M(−→u +−→v ) = M(−→u ) +M(−→v ).

Âèçíà÷èìî âåêòîð −→w ðiâíiñòþ

−→u +−→v = 2−→w . (1)

Ðiâíiñòü (1) ìîæíà ïåðåïèñàòè òàê

−→w = −→u +
1

2
(−→v −−→u ). (2)

(äèâ. ðèñ.).
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Êîæåí ðóõ M ìîæíà çîáðàçèòè ¹äèíèì ÷èíîì ó âèãëÿäi
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Êðîê 2 âèïëèâà¹ ç ëåìè 2.2.3, ÿêùî ìè ïðèéìåìî
−→
A =

−→
0 ,

−→
B = −→v i t = c

â óìîâi ëåìè 2.2.3. Öå i çàâåðøó¹ äîâåäåííÿ òåîðåìè. ■

Òåîðåìà 2.2.29

Êîæåí ðóõ M ìîæíà çîáðàçèòè ¹äèíèì ÷èíîì ó âèãëÿäi
M = T1M0 = M0T2, äå T1 i T2 � ïàðàëåëüíi ïåðåíåñåííÿ, à M0 � ðóõ, äëÿ
ÿêîãî ïî÷àòîê êîîðäèíàò ¹ íåðóõîìîþ òî÷êîþ, òîáòî M0(

−→
0 ) =

−→
0 .

Äîâåäåííÿ. Îçíà÷èìî ïàðàëåëüíå ïåðåíåñåííÿ T1 çà ôîðìóëîþ

T1(
−→p ) = −→p +M(

−→
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i íåõàé M1 = T−1
1 M . Î÷åâèäíî, ùî M1(

−→
0 ) =

−→
0 i M = T1M1.

Àíàëîãi÷íî, ÿêùî ìè âèçíà÷èìî ïàðàëåëüíå ïåðåíåñåííÿ T2 çà ôîðìóëîþ

T2(
−→p ) = −→p −M−1(

−→
0 )

i ïðèéíÿâøè M2 = MT−1
2 , òî îòðèìó¹ìî, ùî M2(

−→
0 ) =

−→
0 i M = M2T2.
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Ðóõè çáåðiãàþòü òî÷êîâèé äîáóòîê âåêòîðiâ
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Ðóõè çáåðiãàþòü òî÷êîâèé äîáóòîê âåêòîðiâ
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−→
0 ,

−→
B = −→v i t = c

â óìîâi ëåìè 2.2.3. Öå i çàâåðøó¹ äîâåäåííÿ òåîðåìè. ■

Òåîðåìà 2.2.29

Êîæåí ðóõ M ìîæíà çîáðàçèòè ¹äèíèì ÷èíîì ó âèãëÿäi
M = T1M0 = M0T2, äå T1 i T2 � ïàðàëåëüíi ïåðåíåñåííÿ, à M0 � ðóõ, äëÿ
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T2(
−→p ) = −→p −M−1(

−→
0 )
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Äàëi äîâåäåìî, ùî M1 = M2. Îäíàê, çà òåîðåìîþ 2.2.28 ðóõè M1 i M2 ¹
ëiíiéíèìè ïåðåòâîðåííÿìè, à îòæå, îòðèìó¹ìî, ùî

M(−→p ) = T1M1(
−→p ) = M1(

−→p ) +M(
−→
0 )

i
M(−→p ) = M2T2(

−→p ) = M2(
−→p )−M2(M

−1(
−→
0 )).

îòîæ, äëÿ âñiõ âåêòîðiâ −→p ìà¹ìî, ùî

M2(
−→p ) +M2(M

−1(
−→
0 )) = M1(

−→p ) +M(
−→
0 ).

Iç ñïåöiàëüíîãî âèïàäêó, êîëè âåêòîð −→p çáiãà¹òüñÿ ç íóëü-âåêòîðîì
−→
0

âèïëèâà¹, ùî
M2(M

−1(
−→
0 )) = M(

−→
0 ).

Iíøèìè ñëîâàìè, ìè ìîæåìî ñêîðîòèòè öi âèðàçè, i òîäi îòðèìó¹ìî
ðiâíiñòü M2(

−→p ) = M1(
−→p ).

�äèíiñòü çîáðàæåííÿ M = T1M0 = M0T2 ðóõó M äîâîäèòüñÿ àíàëîãi÷íî.
A ■
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Ëåìà 2.2.30

Íåõàé M � ðóõ i ïðèïóñòèìî, ùî M(
−→
0 ) =

−→
0 . Òîäi

M(−→u ) •M(−→v ) = −→u • −→v

äëÿ äîâiëüíèõ âåêòîðiâ −→u i −→v .

Äîâåäåííÿ. Íàñòóïíèé ðÿäîê ðiâíîñòåé âèêîíó¹òüñÿ, îñêiëüêè M ¹
âiäîáðàæåííÿì, ùî çáåðiãà¹ âiäñòàíü, i, çà òåîðåìîþ 2.2.28, òàêîæ ¹
ëiíiéíèì ïåðåòâîðåííÿì:

−→u •−→u+2−→u •−→v +−→v •−→v =
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+−→v •−→v

Äàëi, ñêîðîòèâøè âèðàçè −→u •−→u òà −→v •−→v ç îáèäâîõ ÷àñòèí ðiâíîñòi òà
ïîäiëèâøè íà 2, îòðèìó¹ìî ðiâíiñòü M(−→u ) •M(−→v ) = −→u • −→v . A ■
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M(−→u ) •M(−→v ) = −→u • −→v

äëÿ äîâiëüíèõ âåêòîðiâ −→u i −→v .

Äîâåäåííÿ. Íàñòóïíèé ðÿäîê ðiâíîñòåé âèêîíó¹òüñÿ, îñêiëüêè M ¹
âiäîáðàæåííÿì, ùî çáåðiãà¹ âiäñòàíü, i, çà òåîðåìîþ 2.2.28, òàêîæ ¹
ëiíiéíèì ïåðåòâîðåííÿì:

−→u •−→u+2−→u •−→v +−→v •−→v =
(−→u+−→v

)
•
(−→u+−→v

)
=

= M
(−→u+−→v

)
•M

(−→u+−→v
)
=

= M
(−→u )

•M
(−→u )

+2M
(−→u )

•M
(−→v )

+M
(−→v )

•M
(−→v )

=

= −→u •−→u+2M
(−→u )

•M
(−→v )

+−→v •−→v

Äàëi, ñêîðîòèâøè âèðàçè −→u •−→u òà −→v •−→v ç îáèäâîõ ÷àñòèí ðiâíîñòi òà
ïîäiëèâøè íà 2, îòðèìó¹ìî ðiâíiñòü M(−→u ) •M(−→v ) = −→u • −→v . A ■

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32
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Ëåìà 2.2.30

Íåõàé M � ðóõ i ïðèïóñòèìî, ùî M(
−→
0 ) =

−→
0 . Òîäi

M(−→u ) •M(−→v ) = −→u • −→v

äëÿ äîâiëüíèõ âåêòîðiâ −→u i −→v .

Äîâåäåííÿ. Íàñòóïíèé ðÿäîê ðiâíîñòåé âèêîíó¹òüñÿ, îñêiëüêè M ¹
âiäîáðàæåííÿì, ùî çáåðiãà¹ âiäñòàíü, i, çà òåîðåìîþ 2.2.28, òàêîæ ¹
ëiíiéíèì ïåðåòâîðåííÿì:

−→u •−→u+2−→u •−→v +−→v •−→v =
(−→u+−→v

)
•
(−→u+−→v

)
=

= M
(−→u+−→v

)
•M

(−→u+−→v
)
=

= M
(−→u )

•M
(−→u )

+2M
(−→u )

•M
(−→v )

+M
(−→v )

•M
(−→v )

=

= −→u •−→u+2M
(−→u )

•M
(−→v )

+−→v •−→v

Äàëi, ñêîðîòèâøè âèðàçè −→u •−→u òà −→v •−→v ç îáèäâîõ ÷àñòèí ðiâíîñòi òà
ïîäiëèâøè íà 2, îòðèìó¹ìî ðiâíiñòü M(−→u ) •M(−→v ) = −→u • −→v . A ■

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32
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Ëåìà 2.2.30

Íåõàé M � ðóõ i ïðèïóñòèìî, ùî M(
−→
0 ) =

−→
0 . Òîäi

M(−→u ) •M(−→v ) = −→u • −→v

äëÿ äîâiëüíèõ âåêòîðiâ −→u i −→v .

Äîâåäåííÿ. Íàñòóïíèé ðÿäîê ðiâíîñòåé âèêîíó¹òüñÿ, îñêiëüêè M ¹
âiäîáðàæåííÿì, ùî çáåðiãà¹ âiäñòàíü, i, çà òåîðåìîþ 2.2.28, òàêîæ ¹
ëiíiéíèì ïåðåòâîðåííÿì:

−→u •−→u+2−→u •−→v +−→v •−→v =
(−→u+−→v

)
•
(−→u+−→v

)
=

= M
(−→u+−→v

)
•M

(−→u+−→v
)
=

= M
(−→u )

•M
(−→u )

+2M
(−→u )

•M
(−→v )

+M
(−→v )

•M
(−→v )

=

= −→u •−→u+2M
(−→u )

•M
(−→v )

+−→v •−→v

Äàëi, ñêîðîòèâøè âèðàçè −→u •−→u òà −→v •−→v ç îáèäâîõ ÷àñòèí ðiâíîñòi òà
ïîäiëèâøè íà 2, îòðèìó¹ìî ðiâíiñòü M(−→u ) •M(−→v ) = −→u • −→v . A ■

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32
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Ëåìà 2.2.30

Íåõàé M � ðóõ i ïðèïóñòèìî, ùî M(
−→
0 ) =

−→
0 . Òîäi

M(−→u ) •M(−→v ) = −→u • −→v

äëÿ äîâiëüíèõ âåêòîðiâ −→u i −→v .

Äîâåäåííÿ. Íàñòóïíèé ðÿäîê ðiâíîñòåé âèêîíó¹òüñÿ, îñêiëüêè M ¹
âiäîáðàæåííÿì, ùî çáåðiãà¹ âiäñòàíü, i, çà òåîðåìîþ 2.2.28, òàêîæ ¹
ëiíiéíèì ïåðåòâîðåííÿì:

−→u •−→u+2−→u •−→v +−→v •−→v =
(−→u+−→v

)
•
(−→u+−→v

)
=

= M
(−→u+−→v

)
•M

(−→u+−→v
)
=

= M
(−→u )

•M
(−→u )

+2M
(−→u )

•M
(−→v )

+M
(−→v )

•M
(−→v )

=

= −→u •−→u+2M
(−→u )

•M
(−→v )

+−→v •−→v

Äàëi, ñêîðîòèâøè âèðàçè −→u •−→u òà −→v •−→v ç îáèäâîõ ÷àñòèí ðiâíîñòi òà
ïîäiëèâøè íà 2, îòðèìó¹ìî ðiâíiñòü M(−→u ) •M(−→v ) = −→u • −→v . A ■

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32
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Ëåìà 2.2.30

Íåõàé M � ðóõ i ïðèïóñòèìî, ùî M(
−→
0 ) =

−→
0 . Òîäi

M(−→u ) •M(−→v ) = −→u • −→v

äëÿ äîâiëüíèõ âåêòîðiâ −→u i −→v .

Äîâåäåííÿ. Íàñòóïíèé ðÿäîê ðiâíîñòåé âèêîíó¹òüñÿ, îñêiëüêè M ¹
âiäîáðàæåííÿì, ùî çáåðiãà¹ âiäñòàíü, i, çà òåîðåìîþ 2.2.28, òàêîæ ¹
ëiíiéíèì ïåðåòâîðåííÿì:

−→u •−→u+2−→u •−→v +−→v •−→v =
(−→u+−→v

)
•
(−→u+−→v

)
=

= M
(−→u+−→v

)
•M

(−→u+−→v
)
=

= M
(−→u )

•M
(−→u )

+2M
(−→u )

•M
(−→v )

+M
(−→v )

•M
(−→v )

=

= −→u •−→u+2M
(−→u )

•M
(−→v )

+−→v •−→v

Äàëi, ñêîðîòèâøè âèðàçè −→u •−→u òà −→v •−→v ç îáèäâîõ ÷àñòèí ðiâíîñòi òà
ïîäiëèâøè íà 2, îòðèìó¹ìî ðiâíiñòü M(−→u ) •M(−→v ) = −→u • −→v . A ■

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32
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Ëåìà 2.2.30

Íåõàé M � ðóõ i ïðèïóñòèìî, ùî M(
−→
0 ) =

−→
0 . Òîäi

M(−→u ) •M(−→v ) = −→u • −→v

äëÿ äîâiëüíèõ âåêòîðiâ −→u i −→v .

Äîâåäåííÿ. Íàñòóïíèé ðÿäîê ðiâíîñòåé âèêîíó¹òüñÿ, îñêiëüêè M ¹
âiäîáðàæåííÿì, ùî çáåðiãà¹ âiäñòàíü, i, çà òåîðåìîþ 2.2.28, òàêîæ ¹
ëiíiéíèì ïåðåòâîðåííÿì:

−→u •−→u+2−→u •−→v +−→v •−→v =
(−→u+−→v

)
•
(−→u+−→v

)
=

= M
(−→u+−→v

)
•M

(−→u+−→v
)
=

= M
(−→u )

•M
(−→u )

+2M
(−→u )

•M
(−→v )

+M
(−→v )

•M
(−→v )

=

= −→u •−→u+2M
(−→u )

•M
(−→v )

+−→v •−→v

Äàëi, ñêîðîòèâøè âèðàçè −→u •−→u òà −→v •−→v ç îáèäâîõ ÷àñòèí ðiâíîñòi òà
ïîäiëèâøè íà 2, îòðèìó¹ìî ðiâíiñòü M(−→u ) •M(−→v ) = −→u • −→v . A ■

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32
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Ëåìà 2.2.30

Íåõàé M � ðóõ i ïðèïóñòèìî, ùî M(
−→
0 ) =

−→
0 . Òîäi

M(−→u ) •M(−→v ) = −→u • −→v

äëÿ äîâiëüíèõ âåêòîðiâ −→u i −→v .

Äîâåäåííÿ. Íàñòóïíèé ðÿäîê ðiâíîñòåé âèêîíó¹òüñÿ, îñêiëüêè M ¹
âiäîáðàæåííÿì, ùî çáåðiãà¹ âiäñòàíü, i, çà òåîðåìîþ 2.2.28, òàêîæ ¹
ëiíiéíèì ïåðåòâîðåííÿì:

−→u •−→u+2−→u •−→v +−→v •−→v =
(−→u+−→v

)
•
(−→u+−→v

)
=

= M
(−→u+−→v

)
•M

(−→u+−→v
)
=

= M
(−→u )

•M
(−→u )

+2M
(−→u )

•M
(−→v )

+M
(−→v )

•M
(−→v )

=

= −→u •−→u+2M
(−→u )

•M
(−→v )

+−→v •−→v

Äàëi, ñêîðîòèâøè âèðàçè −→u •−→u òà −→v •−→v ç îáèäâîõ ÷àñòèí ðiâíîñòi òà
ïîäiëèâøè íà 2, îòðèìó¹ìî ðiâíiñòü M(−→u ) •M(−→v ) = −→u • −→v . A ■

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32
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Ëåìà 2.2.30

Íåõàé M � ðóõ i ïðèïóñòèìî, ùî M(
−→
0 ) =

−→
0 . Òîäi

M(−→u ) •M(−→v ) = −→u • −→v

äëÿ äîâiëüíèõ âåêòîðiâ −→u i −→v .

Äîâåäåííÿ. Íàñòóïíèé ðÿäîê ðiâíîñòåé âèêîíó¹òüñÿ, îñêiëüêè M ¹
âiäîáðàæåííÿì, ùî çáåðiãà¹ âiäñòàíü, i, çà òåîðåìîþ 2.2.28, òàêîæ ¹
ëiíiéíèì ïåðåòâîðåííÿì:

−→u •−→u+2−→u •−→v +−→v •−→v =
(−→u+−→v

)
•
(−→u+−→v

)
=

= M
(−→u+−→v

)
•M

(−→u+−→v
)
=

= M
(−→u )

•M
(−→u )

+2M
(−→u )

•M
(−→v )

+M
(−→v )

•M
(−→v )

=

= −→u •−→u+2M
(−→u )

•M
(−→v )

+−→v •−→v

Äàëi, ñêîðîòèâøè âèðàçè −→u •−→u òà −→v •−→v ç îáèäâîõ ÷àñòèí ðiâíîñòi òà
ïîäiëèâøè íà 2, îòðèìó¹ìî ðiâíiñòü M(−→u ) •M(−→v ) = −→u • −→v . A ■

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32
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Òåîðåìà 2.2.31

ßêùî M � ðóõ, òî

−−−−−−−−−→
M(A)M(B) •

−−−−−−−−−→
M(A)M(C) =

−−→
AB •

−−→
AC

äëÿ äîâiëüíèõ òî÷îê A, B i C.

Äîâåäåííÿ. Çà òåîðåìîþ 2.2.29 ìè ìîæåìî âèðàçèòè ðóõ M ó âèãëÿäi
M = TM0, äå T � ïàðàëåëüíå ïåðåíåñåííÿ òà M0 � ðóõ ç âëàñòèâiñòþ
M0(

−→
0 ) =

−→
0 . Ëåãêî ïåðåâiðÿ¹òüñÿ, ùî

−−−−−−−−−→
M(A)M(B) =

−−−−−−−−−−→
M0(A)M0(B)

i −−−−−−−−−→
M(A)M(C) =

−−−−−−−−−−→
M0(A)M0(C).

Òâåðäæåííÿ òåîðåìè òåïåð âèïëèâà¹ ç ëåìè 2.2.30 çàñòîñîâàíî¨ äî ðóõó
M0. A ■

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32
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Òåîðåìà 2.2.31

ßêùî M � ðóõ, òî

−−−−−−−−−→
M(A)M(B) •

−−−−−−−−−→
M(A)M(C) =

−−→
AB •

−−→
AC

äëÿ äîâiëüíèõ òî÷îê A, B i C.

Äîâåäåííÿ. Çà òåîðåìîþ 2.2.29 ìè ìîæåìî âèðàçèòè ðóõ M ó âèãëÿäi
M = TM0, äå T � ïàðàëåëüíå ïåðåíåñåííÿ òà M0 � ðóõ ç âëàñòèâiñòþ
M0(

−→
0 ) =

−→
0 . Ëåãêî ïåðåâiðÿ¹òüñÿ, ùî

−−−−−−−−−→
M(A)M(B) =

−−−−−−−−−−→
M0(A)M0(B)

i −−−−−−−−−→
M(A)M(C) =

−−−−−−−−−−→
M0(A)M0(C).

Òâåðäæåííÿ òåîðåìè òåïåð âèïëèâà¹ ç ëåìè 2.2.30 çàñòîñîâàíî¨ äî ðóõó
M0. A ■

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32
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Òåîðåìà 2.2.31

ßêùî M � ðóõ, òî

−−−−−−−−−→
M(A)M(B) •

−−−−−−−−−→
M(A)M(C) =

−−→
AB •

−−→
AC

äëÿ äîâiëüíèõ òî÷îê A, B i C.

Äîâåäåííÿ. Çà òåîðåìîþ 2.2.29 ìè ìîæåìî âèðàçèòè ðóõ M ó âèãëÿäi
M = TM0, äå T � ïàðàëåëüíå ïåðåíåñåííÿ òà M0 � ðóõ ç âëàñòèâiñòþ
M0(

−→
0 ) =

−→
0 . Ëåãêî ïåðåâiðÿ¹òüñÿ, ùî

−−−−−−−−−→
M(A)M(B) =

−−−−−−−−−−→
M0(A)M0(B)

i −−−−−−−−−→
M(A)M(C) =

−−−−−−−−−−→
M0(A)M0(C).

Òâåðäæåííÿ òåîðåìè òåïåð âèïëèâà¹ ç ëåìè 2.2.30 çàñòîñîâàíî¨ äî ðóõó
M0. A ■

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32
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Òåîðåìà 2.2.31

ßêùî M � ðóõ, òî

−−−−−−−−−→
M(A)M(B) •

−−−−−−−−−→
M(A)M(C) =

−−→
AB •

−−→
AC

äëÿ äîâiëüíèõ òî÷îê A, B i C.

Äîâåäåííÿ. Çà òåîðåìîþ 2.2.29 ìè ìîæåìî âèðàçèòè ðóõ M ó âèãëÿäi
M = TM0, äå T � ïàðàëåëüíå ïåðåíåñåííÿ òà M0 � ðóõ ç âëàñòèâiñòþ
M0(

−→
0 ) =

−→
0 . Ëåãêî ïåðåâiðÿ¹òüñÿ, ùî

−−−−−−−−−→
M(A)M(B) =

−−−−−−−−−−→
M0(A)M0(B)

i −−−−−−−−−→
M(A)M(C) =

−−−−−−−−−−→
M0(A)M0(C).

Òâåðäæåííÿ òåîðåìè òåïåð âèïëèâà¹ ç ëåìè 2.2.30 çàñòîñîâàíî¨ äî ðóõó
M0. A ■

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32
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Òåîðåìà 2.2.31

ßêùî M � ðóõ, òî

−−−−−−−−−→
M(A)M(B) •

−−−−−−−−−→
M(A)M(C) =

−−→
AB •

−−→
AC

äëÿ äîâiëüíèõ òî÷îê A, B i C.

Äîâåäåííÿ. Çà òåîðåìîþ 2.2.29 ìè ìîæåìî âèðàçèòè ðóõ M ó âèãëÿäi
M = TM0, äå T � ïàðàëåëüíå ïåðåíåñåííÿ òà M0 � ðóõ ç âëàñòèâiñòþ
M0(

−→
0 ) =

−→
0 . Ëåãêî ïåðåâiðÿ¹òüñÿ, ùî

−−−−−−−−−→
M(A)M(B) =

−−−−−−−−−−→
M0(A)M0(B)

i −−−−−−−−−→
M(A)M(C) =

−−−−−−−−−−→
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Ðóõè çáåðiãàþòü êóòè.

Äèâ. ðèñ.

A

B

C

θ

M

M(A)
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M(C)

θ
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ïðîïîíó¹ìî ÷èòà÷àì äîâåñòè ñàìîñòiéíî.
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Ïåðåòâîðåííÿ, ÿêå çáåðiãà¹ äîâæèíó âåêòîðiâ i êóòè ìiæ íèìè, òàêîæ
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M(B)

M(C)

θ

Iñíó¹ îáåðíåíå òâåðäæåííÿ äî ðåçóëüòàòiâ, äîâåäåíèõ âèùå, ÿêå ìè
ïðîïîíó¹ìî ÷èòà÷àì äîâåñòè ñàìîñòiéíî.

Òåîðåìà 2.2.33

Ïåðåòâîðåííÿ, ÿêå çáåðiãà¹ äîâæèíó âåêòîðiâ i êóòè ìiæ íèìè, òàêîæ
çáåðiãà¹ âiäñòàíü, òîáòî âîíî ¹ ðóõîì.

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32



Äÿêóþ çà óâàãó!

Äÿêóþ çà óâàãó!

Îëåã Ãóòiê Îá÷èñëþâàëüíà ãåîìåòðiÿ i àëãåáðà. Ëåêöiÿ 32


