
Tiesin·e algebra ir geometrija bioinformatikams. Pratybos.
Rimantas Grigutis

10 pratybos. Euklido erdv·es. Metriniu¾erdviu¾geometrija.

10.1 Apibr·eµzimas.Tegu U - Euklido erdv·es E poerdvis. Su kiekvienu v 2 E
egzistuoja u 2 L ir toks w ? U , kad v = u+w. µCia u vadinamas vektoriaus v
ortogonali ¾aja projekcija, u =projUv , o w - vektoriaus v statmeniu i¾U, w=ortUv:
10.2 Apibr·eµzimas. Atstumas tarp vektoriaus v ir poerdvio U - tai distUv =

kortUvk
10.3 Apibr·eµzimas. Kampas tarp vektoriaus v ir poerdvio U - tai kampas

tarp v ir projUv : cos
�

\v projUv
�
=

(v;projUv)
kvk kprojUvk

1. Raskite tiesinio apvalkalo [u1; :::;um] baz¾e ir ortogonalizuokite j ¾a.

1.1 u1 = (1; 2; 1) ;u2 = (�3;�4;�1) ;u3 = (�4;�7; 0) :
1.2 u1 = (2; 3;�4) ;u2 = (�3;�1; 5) ;u3 = (8;�13; 16)
1.3 u1 = (1; 0; 0; 0) ;u2 = (0; 2; 0; 0) ;u3 = (0; 0; 3; 0) ;u4 = (0:0:0:4) :
1.4 u1 = (1; 0; 1; 0) ;u2 = (0; 1; 2; 0) ;u3 = (0; 0; 1; 0) ;u4 = (0; 0; 3; 1) :
1.5 u1 = (1; 1; 1; 1) ;u2 = (0; 1; 1; 1) ;u3 = (0; 0; 1; 1) ;u4 = (0; 0; 0; 1) :
1.6 u1 = (1; 1; 1; 1) ;u2 = (1; 1;�1;�1) ;u3 = (1;�1; 1;�1) ;u4 = (1;�1;�1; 1)

2. Vektoriu¾sistem ¾a papildykite iki Rn ortonormuotosios baz·es.

2.1 u1 = 1
3
(1;�2; 2) ;u2 = 1

3
(�2; 1; 2) :

2.2 u1 = (2; 3;�4;�6) ;u2 = (1; 8;�2;�16) ;u3 = (1;�5;�2; 10)
3. Raskite tiesinio apvalkalo U ortogonaliojo papildinio baz¾e.

3.1 U = [(4; 1; 2;�3) ; (2;�2; 3; 5)] :
3.2 U = [(3; 4;�4;�1) ; (0; 1;�1; 2)] :

4. Raskite projUv; ortUv; distUv; \v projUv:

4.1 v = (2;�3; 3;�3), U = [(1;�1; 2; 3) ; (�1; 3; 1; 5)]
4.2 v =

�
3; 1;

p
2;�2

�
; U = [(2;�1; 2; 1) ; (�1; 2;�2; 1) ; (�1; 1;�1; 0)]

5. Raskite projUv; ortUv
5.1 v = (14;�3;�6;�7) ; U = [(�3; 0; 7; 6) ; (1; 4; 3; 2) ; (2; 2;�2;�2)] :
5.2 v = (2;�5; 3; 4) ; U = [(1; 3; 3; 5) ; (1; 3;�5;�3) ; (1;�5;�3;�3)] :



5.3 v = (�3; 0;�5; 9) ; U =

8<:(a1; a2; a3; a4) :
8<:

3a1 + 2a2 + a3 � 2a4 = 0
5a1 + 4a2 + 3a3 + 2a4 = 0
a1 + 2a2 + 3a3 + 10a4 = 0

9=; :
5.4 v = (7;�4;�1; 2) ; U =

8<:(a1; a2; a3; a4) :
8<:

2a1 + a2 + a3 + 3a4 = 0
3a1 + 2a2 + 2a3 + a4 = 0
a1 + 2a2 + 2a3 � 4a4 = 0

9=; :
6. Raskite tiesin¾e lygµciu¾ sistem ¾a, kurios sprendiniu¾ poerdvis yra poerdvio U

ortogonalusis papildinys.

6.1 U =

8<:(x1; x2; x3; x4) :
8<:
2x1 + x2 + 3x3 � x4 = 0
3x1 + 2x2 � 2x4 = 0

3x1 + x2 + 4x3 � x4 = 0

9=; :
6.2 U =

8<:(x1; x2; x3; x4) :
8<:

2x1 � 3x2 + 4x3 � 4x4 = 0
3x1 � x2 + 11x3 � 13x4 = 0
4x1 + x2 + 18x3 � 23x4 = 0

9=; :
7. Apskaiµciuokite gretasienio tūri¾, kurio kra�tin·emis yra vektoriai:

7.1

u1 = (1;�1; 1;�1)
u2 = (1; 1; 1; 1)
u3 = (1; 0;�1; 0)
u4 = (0; 1; 0;�1)

7.2

u1 = (1; 1; 1; 1)
u2 = (1;�1;�1; 1)
u3 = (2; 1; 1; 3)
u4 = (0; 1;�1; 0)

7.3

u1 = (1; 1; 1; 2; 1)
u2 = (1; 0; 0; 1;�2)
u3 = (2; 1;�1; 0; 2)
u4 = (0; 7; 3;�4;�2)
u5 = (39;�37; 51;�29; 5)

7.4

u1 = (1; 0; 0; 2; 5)
u2 = (0; 1; 0; 3; 4)
u3 = (0; 0; 1; 4; 7)
u4 = (2;�3; 4; 11; 12)
u5 = (0; 0; 0; 0; 1)

:
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