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S1ziqh algebra ham analitikaliq geometriya paninen sorawlar toplama

Minorlar ham olardin algebraliq toligtiriwshilari. Laplas teoremasi.
n-tartipli determinantlar ham olardin gasiyetleri. Determinantlardi esaplaw.
Matricalar ham olar Ustinde ameller.

Keri matritsa.

Matritsa. Matritsa rangi

Matricanin rangi. Bazis minorlar haqqinda teorema

Birtekli ham birtekli emes sizigli tenlemeler sistemasi. Sistemanin

sheshimler kopliginin gasiyeti.

8.
9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.

yoe e e

Tenlemeler sistemasi. Tenlemeler sistemasin sheshiwdin Kramer usili
Keri matrica. Matricaliq tenleme ham tenlemeler sistemasi.

Matricanif rangin esaplawdin qatirilgan minorlar usili.

2-3-1 tartipli aniglawishlar (determinantlar).

Si1ziql1 tenlemeler sistemasinin birigiw sharti. Kroneker-Kapelli teoremasi.
n-tartipli aniqlawishlar ham olardin gésiyetleri. Aniqlawishlardi esaplaw.
Orin almastiriwdag’1 inversiyasi.

Matricalardi kobeytiw.Determinantlardi esaplaw.

Orin almastiriwlar hdm ornina qoyiwlar.

Si1zigh kenislik. Olshem ham bazis. Ules kenislik

Evklid kenisligi. Ortogonallastiriw bazisi.

Kvadratliq forman1 Lagranj usilinda kanonikaliq korniske keltiriw.
Kvadratliq formani Yakobi usilinda kanonikaliq korniske keltiriw.
Kvadratliq formani ortogonallastiriw usilinda kanonikaliq korniske keltiriw.

Kvadratliq formani kanonikaliq korniske keltiriw. Menshikli sanlar ham

menshikli vektorlar.

24,

Orin almastiriwdag’t inversiya sanin aniqlan. 2,5.8,...,3n-1,1,4,7,...,3n-

2,3,6,9,...,3n.



25. Orin almastinnwdag’1 inversiya sanin aniqlan, jup, taq boliw shartin aniqlan?
4,812,...4n,1,5913,...,4n-3,3,7,11,15...,4n -1, 2,6,10,14,..., 4n-2

26. 3,7,1115...,4n-1, 4,8,12,...4n,1,5,9,13,...,4n -3, 2,6,10,14,..., 4nh-2 -
inversiya sanin aniqlan, jup, taq boliw shartin aniqlan?

27. Ornalastinwdin ustinde amellerdi orinlan:
10,5,2,6,1,3,9,7,8,4
7,3,2,5,1,6,8,10,4,9

j ATTAZ =2 APAT =7

28. Ornalastinwlardi kopaytin, inversiya sanin tabin:
1 27 45 36)7 2 3 4 561
2 46 135 7)\5 327 41 6
29. Ornalastinwlardi kopaytin, inversiya sanin tabin:

[1, 4,7,10,2,5,8,3,6, 9}

2,5,8,3,6,9,1,4,7,10
56,8,3,7,91,2,10,4

AB=?7BA=?
7,5,3,4,8,2,1,6,9,10

o 2,5,1,8,6,4,39,1) .,
30. Ornalastirnnwdin darejesin tabin: C = cr=?
1,4,7,8,5,2,3,6,9

N o 7,2,4,6,31589)
31. Orhalashtirishning darajasin toping: C = C

2,1,4,3,6,5,8,9,7

32. ey ey, €3, 64- Vektorlari bazis duzetuginin tekserin ham X vektorinin usi
bazistags koordinatalarin tabin:

& =(1,2,-1,-2),6=(230,-1), &, =(1,213), &, =(1,3-10); x=(7,14,-12).
33. E =(L111), E,=(LL-1-1), E,=(L-11-1), E, =(L-1-11)-vektorlar
bazis bolama, eger bazis bolsa, us1 bazistegi X vektormin koordinatalarin

s X = (L2.11),

34. ey epes - vektorlar: bazis dazetuginin tekserin ham X vektorinin usi

bazistags koordinatalarin tabin:

¢=(21 -3),¢,=(3 2, -5),e,=(1 -1 1);x=(6, 2, —7)

35. Vektorlarinin ortogonalligin tekserin hdm orthogonal baziske toltirin:
(1,-2,2,-3), (2,-3,2,4)



36. Vektorlar arasindagi mayeshti tabin: X =(1,11,...,1), Y =(-2,-2,-2,...,-2)

37. (l R lj, (l 11 _EJ vektorlarinda berilgen kenisliktin ortogonol-

6 2° 6 6
normal bazisin dazin.

38. Vektorlarinin ortogonalligin tekserin ham orthogonal bazisin tabin:
(-1,3,2,1),(0,0,5,5), (2,1,-1,1).

1 -2 3 4
2 -1 4 3
39. Determinantiesaplah. |4 (o 2 1|
-1 0 11
2 2 3
40. Determinantt1 esaplan 0 -1 4|
5 -2 -7
1 3 -5
41. Determinantni esaplan 0 -4 3
2 -7 1
21 0 -1
3 1 7 6
42. Determinanti esaplan. | 3 7 g
4 2 0 -2
1 -2 3 4
. 12 -1 43
43. Determinanti esaplan. 4 0 2 1
-1 0 11
1 -2 3 4
44. Determinantti esaplan. 0 2 1
— 1 -3 -2
2 1 1 3

45. Determinanttin qasiyetlerinen paydalanip manisin tabin. A =

w Pk W
w NN O
N W O



46. Determinant gasiyetlerinen paydalanip manisin tabin.

w N o1
N O O

2
A=|1
1

X, +2X, +2%X; =3
47. Tenlemeler sistemasin Kramer usilinda sheshin {4x, —2x, —=5x, =5,
6X, — X, +3X%, =1
48. Tenlemeler  sistemasin  Gauss  usilinan  paydalanip sheshin:
2%, — X, +3X; — 71X, =5
6X, —3X, + X; —4Xx, =7
4x, —2X, +14x, —31x, =18
X + X, + 2%, +3X, =1

3%, — X, — X3 —2X, = —4

49. Tenlemeler sistemasin sheshin )
2X, +3X, = X3 — X, =4

X, +2X, +3X, — X, =4
50. Tenlemeler  sistemasin  Gauss  usilinan  paydalanip  sheshin:
2X, +3X, +5X; + 71X, =12
3X, +9X, + 7%, + X, =0
OX, + X, + X, +3X, =4

7% +X, +3X%; +5X, =16

51. Tenlemeler  sistemasin  Kramer  usilinan  paydalanip  sheshin:
X\ +X, + X+ X, +x, =0

X, — X, + 2%, —2X, +3x;, =0

X, + X, +4X, +4X, +9x, =0

X, — X, +8X%, —8X, +27x, =0

X, + X, +16X;, +16X, +81x, =0

X, +3X, +2%, =0

2%, — X, +3%X, =0
52. Sistemant sheshin. 3%, —5X, + 4%, =0

X, +17X, +4%; =0



53. Tenlemeler  sistemasin  Kramer  wusilinan  paydalanip  sheshin.

10x, + 23X, +17%, +44x, =25
15x, +35X, + 26X, +69x, =40
25X, +57X, + 42X, +108%, =65°
30x, + 69X, +51x, +133x, =95

54. Tenlemeler sistemasin Gauss usilinan paydalanip sheshin.
X + X, =3%; =-1
X, +X, +X, =3

(X +2X, —3%; =1
55. Tenlemeler  sistemasin  Kramer  usilinan  paydalanip  sheshin:

X, —3X, +4X, =—5
X, —2X; +3X, =4
3%, +2X, —5%, =12"

4x, +3x,—5x; =5

2X, +3X, +4x, =1
X, —6X, —=2X, =-1"
4x, —3X, +8x, =-1

56. Tenlemeler sistemasin Gauss usulinda sheshin

57. Tenlemeler sistemasin Gauss usilinan paydalanip sheshin:
X, +2X, +3X;, —2X, =6

2X, — X, — 2%, —3X, =8

3X +2X, =X, +2X, =4 -
(2% —3X, +2X%; + X, =8

58. Tenlemeler sistemasin  matricaliq usildan  paydalanip  sheshin.
X + X, +2X%, =-1
2X, — X, +2X; = -4
A% + X, +4X; =2

1 1 1

1 -1 -1
59. Berilgen matricamif keri matricasin tabin. |1 -1 1 _1]|-

1 -1 -1 1



312 313
60. Keri matricani tabin: A= .
32
1 2 3 -
2 -1 0 5
61. Keri matritsani tabin. 3 2 1 0
4 0 5 3

62. Tenlemeni sheshir. (1 ‘3j Y > ‘2 J
~1 2 4 —3
2 -3 1 9 7 6
63. |4 — 2| X1 1 21=118 12 9 matritsaliq  tenlemeni
5 -7 3 1 11 23 15 11
sheshin?
1-25 2 -2 -2
64. Matricalar u’stinde  a’meller A=10 45 B=1 0 2|
6 57 1 -2 -3
A+B, A-B, A:B, A esaplan.
& &y a3 b, b, b,
65. A=|8x 8y 8y | B=|b, b, by | ayp A-B, AB, A esaplan.
8y 8y g by, b, by
66. Tomendegi maritsalar ushin AeB ham Be A kobeymelerin tabin.
2 3 -5 1 00
A=|4 -8 7 B=/0 1 0
6 1 -9 0 01
2 1 -5 2 1 -2
67.A=| 0 4 1| nam B=14 0 2 matritsalar1 berilgen bolsa, onda A-B
-2 4 0 3 2 -1

ham B- A lard: tabin?



2 -1 3 -4
3 2 4 -3
A= ham B=
68 5 -3 -2 1 a
3 -3 -1 2

ham B- A lardi tabin?

2 19 30 1

0 -5 -12 11,.
69. A= ham

0 2 5 -1

-1 3 0 2

A-B ham B- A lardi tabin?

70.Matritsanin rangin tabin. A =

71.Matritsanin rangin tabin.

72.Matritsanin rangin tabin.

73.Matritsanin rangin tabin.

74 Matritsanin rangin tabin.

25
75
75
25

B =

31
94
94
32

4

y
5
3
2

2

I e

N P DD DN

17
53
54
20

3

3 -1

3
5

1
4

= 01 &~ O
N O O1 ©

-2 3
-9 6 12
0
-1 3 O

2 0

o N - B

134

3

3

0
43
132
48

-3

3

0

-2

75.Kvadratliq formanin menshikli sanlarin

matritsalar1 berilgen bolsa, onda A-B

11

21
_4q | matritsalar berilgen bolsa, onda

2

|
H
w o+~ &

1

ham menshikli vektorlarinin aniqlan,

kanonikaliq korniste jazin: 2X12 + X22 —4X X, —4X,X,

76.Lagranj usulida kanonik shaklga keltiring: f (X) =—x> +6XX, + 2X



7'7.Kvadrathq forman1 Lagranj metodinan paydalanip kanonikaliq targe alip kelen:
QX Xy, X3) = X2 +9X2 + X2 +6X,X, + 2%, X, + 2X,X,.
78.Kvadratliq formani Lagranj metodinan paydalanip kanonikaliq targe alip kelen
2 2 2
X; —AX X, + 2X X, +4X5 + X;.
79.Kvadratliq formanin menshikli sanlarin hdm menshikli vektorlarinin aniqlan,
kanonikaliq korniste jazin: 2X12 + X22 —4X X, —4X,X,
80. Kvadratliq forman1 Lagranj metodinan paydalanip kanonikaliq targe alip kelen:
2
Xl + X1X2 + X3X4 .
81. Kvadratli formani orthogonal turlendiriw arqgali kanonikaliq korniske keltirin
X2+ 2X7 +3X. — 4X X, — 4X, X,
82. Kvadratliq forman1 Lagranj metodinan paydalanip kanonikaliq targe alip kelen:
2 2, 2
QX Xy, Xg) = X7 +9XT + X+ 6X,X, +2X X3 + 2X, X
83..Yakobi usili bilan kvadratik formani kanonik shaklga keltiring:

f=X7 = 2XX, +2XX; — 2X X, + X5 +2X, X, — 4X, X, + X — 2X}



