Linear algebra and analytic geometry.

Practice lessons. Ne 3 The determinants of the second and third order and their calculation.
Formula Cramer.

1. Home work: [3], NeNel1-32, p.123-127 , NeNe38-50, p.129-130
2. Examples:

2.1. Calculate the determinant of the n-th order:

a) leading to a triangular form.

6) Spreading out on the elements of any row or column on the properties of determinants, we
obtain (n-1) zeros in this row or column.

Solution:
2 -1 1 0 2 -1 1 0 2 -1 1 0
)012—1012—1012-,(_1)
a =— =— =
3 -1 2 3|40 1 1 6| 40 0 -1 7|°
3 1 6 2 0 5 9 4 0 0 -1 9
2 -1 1 0
01 2 -
l 23.2.1.(_1).2:_1
40 0 -1 7| 4
0 0 -0 2
2 -1 1 0| 1o -1 0 o0
0 1 2 2 1 3 23 -4 21 -7
6) = =(-D(-D**1 1 3|=[1 0 O |=
3 -1 2 3/ 1 -11 3
5 7 2| |5 2 -13
31 6 25 1 7 2
1
= (-2 =—(-13+14)=-1
(-1 s _13 ( )

2.2. Calculate linear combinations of A and B.
2 0 3 3 41 )
A= ;. B= 3] Find 5A+2B

4 7 5 8 0
Solution:
10 0 15 6 8 2 16 8 17
sa+2B=5 > o °|v2> * 1_l20 35 25)7(16 0 6)7(36 35 31
4 7 5 8 0 3
2.3 Calculate the AB and BA. Check whether equal to the product of these matrices.
2 7
3 -1 7 5 21
A= ;B=
0 5 4 -2 10
1 -2

Solution:



14+28 10-14 4+7 2+0 42 -4 11
21-4 15+2 6-1 3+0 17 17 5

0+20 0-10 0+5 0+0 -20 -10 5
7-8 5+4 2-2 1+0 -1 9 O
dimension of the matrix AB  -(4x4)
_(14+15+1 49-5+10 —2)_(30 52}

R O W N

8-6+0+0 28+2+5 O 2 35
dimension of the matrix BA - (2x2) = AB+# BA

2.4 Find the inverse matrix A of matrix A
5 8 3

A=|0 2 3}
0 0 4

Solution: detA=40+# 0 of matrix A is nondegenerate = can be found Al
Wefind A =(-1)"'M, fora,.

2 3 0 3 0 2
A= (-1 1+1 =8, A = (=1 1+2 =0,A = (=1 1+3 =0
11 ( ) 0 4‘ 12 ( ) 0 4 13 ( ) 0 0
8 7 5 4 5 8
A — _1 2+1 =_32’ A — _1 242 =20' A — _1 2+3 =0
21 ( ) 0 4‘ 22 ( ) 0 4 23 ( ) 0 0
8 7 5 7 5 8
A — _1 3+ :10,A — _1 3+2 =_15’ A — _1 3+3 :10
31<)23‘ 2 =D, =)
500
AT=[8 2 0| transposed matrix
7 3 4
8 -32 10
AT=|0 20 -15| adjoint matrix
0O 0 10
L A
8 —-32 10 5 5 4
Attt Zr_Yly 20 _15]=j0 L1 3
detA 40 2 8
0O 0 10 1
0o 0 =
4
check AA"=A"A=E
141 1+0+0 -4+4+0 f—3+Z
58 7|5 5 4 5 4
Aat=lo 2 3llo L _3||o+0+0 o0+110 0-343|-
2 8 4 4
0 0 4 o o L 0+0+0 0+0+0 0+0+1
4
1 00
=0 1 0|=E
0 01



1 4 1 7 12
5 5 4|58 7 5 5 10
aat=lo I 310 2 3 3.3 o1
2 18 0 0 4 0 O 212 00
0 O —
4
2.5. Find the rank of matrix
4 5 7 2 8
A=(1 4 3 8 1
2 3 571
Solution:
a) Gauss method
1 4 3 81 1 4 3 8 1
r(4)=rf2 3 5 7 1|=rf0 -5 -1 -9 -1|=
4 5 7 2 8 0 -11 -5 -30 4
1 4 3 8 1 1 4 3
=r0 -5 -1 -9 -1|=3becausedetA=|0 -5 -4=70%0
0 0 14 -51 3 0 0 14
0) by elementary transformations
1 4 3 g8 1 1 0 0 0 0
r(A(=|0 -5 -1 -9 1(=rf0 -5 -1 -9 -1|=
0 -11 -5 -30 4 0 -11 -5 -30 4
1 0 0 0 O 1 0 0 0 O 1 00 00
=0 0 1 O O|=rf0O 0 1 0 O(=rf0 O 1 0 O
0 14 -5 15 9 0 14 0 15 9 01011
1 00 0O 100 0O
=0 0 1 0 O|=rf0 1 0 O 0(=3
0 00 01 0 01 0O
B) fringing by minors (MeTO10M OKalMIISIFOIIINX MHHOPOB).
4 5 7 2 8
A=|1 4 3 8 1
2 3 571

4 5
We fix a non-zero minor of the 2-nd order M, = ‘1 4‘ =11+0

Consider fringing Minor of the 3rd order
4 5 7

M;=|1 4 3=80+21+30-56-25-36=14=0

2 3 5

you can’t make M, = (A)=3

O O



Formula Cramer.
Solve the system of equations with the method of Kramer

We consider a system of three equations with three unknowns
Xy +2X, +3X5 =2
3X; —3X, +2X5 =—6
X1+ X, +X3=2

Solution:
1 2 3
Here A=|3 -3 2
1 1 1
X, 2
X=|X,|, B=|-6[=A-X=B matrix form of the system
X3 2
1 2 33 1 2 3
A=2 -3 2/=|0 1 2|=10
1 1 1/ [0 0 10
2 2 3 |-4 -1 3 4 1
A, =|-6 -3 2=|-10 -5 2=(-1)*"° =10.
! -10 -5
2 1 1 0 0 1
1 2 3 1 2 3
AX2:2 -6 2/=0 -10 —-4=20
1 2 1 0 0 -2
1 2 2/ 1 1 0 1 0
Ay, =2 -3 -6=2 -5 -10/=(-1)*" ~10
-5 -10
1 1 2/ 1 O 0
xlzgzl; XZ:@:Z; X3=_—10=—1
10 10 10

Solution of the problem: | x, =2



