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Proc¢ vlastné determinant?

— charakterizace matic

— souvislosti s rovnicemi a nové cesta k jejich feseni
— vlastni ¢isla a vlastni vektory

— analyza

— determinant ma geometricky vyznam!

V,, = |det 4| (objem rovnobéZznosténu)

— pfi hledéni kiivky, ktera prochazi danymi body

1 a a?
1 as a% = (a2 — ay1)(ag — a1)(as — az)
1 a3 a§
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4.2.B7 d)

Vypoctéte determinant

3 -1 4
-1 3 —
2 4 1
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4.2.B7 d)

Vypoctéte determinant

3 -1 4
-1 3 -2
2 4 1

Reseni:

3 -1 4

-1 3 2| =94+4-16—-24+24-1=—-4

2 4 1
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42.B11 a)

Vypoctéte determinant
3 =2k 9
-3 -5 2 0
2 1 —2 —4
-1 0 3 1

Resent:

-3 -5 2 0
2 1 -2 -4
-1 0 3 1
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4.2.B11 a)

Vypoctéte determinant
3 -2 1 -2
-3 -5 2 0

-1 0 3 1

Reseni:
3 =2 1 -2 1 =2 70
—3 -9 0 | -3 =5 20]_
2 1 -2 —4 | | —4 5 —4 0|
-1 0 3 1 -1 0 3 1
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42.B11 a)

Vypoctéte determinant
3 =2k 9
-3 -5 2 0
2 1 —2 —4
-1 0 3 1

Reseni:
3 —2 1 -2 1 -2 7 0
-3 -5 0| | -3 -5 2 0]
2 1 -2 —4 | | —4 5 —4 0|
-1 0 3 1 -1 0 3 1
1 -2 7

=1-(-1)% -3 -5 2
—4 5 —4
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42.B11 a)

Vypoctéte determinant
3 =2k 9
-3 -5 2 0
2 1 —2 —4
-1 0 3 1

Reseni:
3 =2 1 -2 1 -2 7 0
-3 =5 2 O | -3 -5 2 0]
2 1 =2 —4| | —4 5 —4 0|
-1 0 3 1 -1 0 3 1
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4.2.B9 a)

Necht je ddna matice

1 -3 -2 7
4 -1 5 0
-7 1 2 4
1 0 -8 2

Spoc¢téte minor |B|, jeho doplnék a algebraicky doplnék, jestlize sub-
matice B je vytvorena 1. a 3. fadkem a 2. a 3. sloupcem.

Resent:

|Br=\

-3 -2
1 2
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4.2.B9 a)

Necht je ddna matice

1 -3 -2 7
4 -1 5 0
-7 1 2 4
1 0 -8 2

Spoc¢téte minor |B|, jeho doplnék a algebraicky doplnék, jestlize sub-
matice B je vytvorena 1. a 3. fadkem a 2. a 3. sloupcem.

Reseni:
-3 -2
5= |

1 2

_— rB|=]

4 0
1 2
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4.2.B9 a)

Necht je ddna matice

1 -3 -2 7
4 -1 5 0
-7 1 2 4
1 0 -8 2

Spoc¢téte minor |B|, jeho doplnék a algebraicky doplnék, jestlize sub-
matice B je vytvorena 1. a 3. fadkem a 2. a 3. sloupcem.

Resent:

-3 =2
B| = \ '

. 40
12|t ’B|_’1 2

(_1)1+3+2+3 . |B| = _8
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4.2.B12 a) J

Vypoctéte determinant.

Reseni:
1 2 3 4 5 6
6 5 4 3 2 1
1 2 3 4 00
4 3 21 00
1 2 00 00
21 0 0 00
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4.2.B12 a) J

Vypoctéte determinant.

Resent:
1 23 456
6 5 4 3 21 345 6
123400:(_1)1+2+5+G12‘_4321:
432100 2 1 3400
120000 2 100
2 10000
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4.2.B12 a) J

Vypoctéte determinant.

Reseni:
1 2 3 4 5 6
6 5 4 3 2 1 3 4 5 6
1 2 3 4 00 _(_1)1+2+5+6 1 2 _ 4 3 2 1| _
4 3 210 0| 21 340 0|
1 2 0 0 0O 21 00
21 0 0 0 O

_ 1 2 ‘(_1)1+2+3+4' 3 4 ‘ 5 6
2 1 2 1 2 1
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4.2.B12 a)

Vypoctéte determinant.

Reseni:
1 2 3 45 6
6 54 3 21
1 23 400
4 3 2100
1 20000
2100 00

|2yt

N W

_ (_1)1+2+5+6

3 4

I 2143
21 3 4
2 1

= (=3)-(-5)

O O N Ot
OO = O

-(=7) = —105
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Vypoctéte determinant.

4.2.B18 b) J

Resent:

1 2 3 -« n—1 n
-1 0 . n—1 n
-1 -2 0O -« n—1 n

w

-1 -2 =3 -« 0 n
~1 -2 =3 -+ —n+1 0
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4.2.B18 b)

Vypoctéte determinant.

Reseni:
1 2 3 -« n—1 n 1
-1 0 3 -+ n—1 n 0
-1 -2 0O -+ n—1 n 0
-1 -2 -3 - 0 n 0
-1 -2 -3 -+ —n+1 0 0

Petr Liska

(Masarykova univerzita)

Linearni algebra

O NN

o O

w o W

o O

n—1 n
2n—2 2n
2n—2 2n
n—1 2n

0 n




Vypoctéte determinant.

4.2.B18 b) J

Resfem’:
1 2 3 -« n—1 n 1 2 3 n—1 n
-1 0 3 -+ n—1 n 0 2 6 2n—2 2n
-1 -2 0O -« n—1 n 0 0 3 2n—2 2n
-1 -2 -3 -- 0 n 0 0 0 n—1 2n
-1 -2 -3 -+ —n+1 0 0 0 0 0 n
=1-2-3- n =n!
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4.2.B20 b)

DokaiZte, Ze pro kazdé piirozené n plati |A,| = 3 (5"*! — 2"1), kde 4,
je dané matice.

Resent:

N~
~ ot
[$) )
[
[e>en)
o o
o o

|An| =
0O 0 0 O 2 7 5
0O 0 0 O 0o 2 7
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4.2.B20 b)

DokaiZte, Ze pro kazdé piirozené n plati |A,| = 3 (5"*! — 2"1), kde 4,
je dané matice.

Resent:
7 5 0 O 0 O 0
2 7 5 0 0 O 0
o 2 7 5 -~ 0 O 0
Al = . =
0O 0 0 O 2 7 5
0O 0 0 O 0 2 7
2 5 0 0 0 0
0O 7 5 0 0 0
R 3 0o 2 7 0 O 0
=7-(-1)°-JAp_1|+5-(-1)°-
0O 0 O 2 7 5
0O 0 O 0 2 7
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4.2.B20 b)

DokaiZte, Ze pro kazdé piirozené n plati |A,| = 3 (5"*! — 2"1), kde 4,
je dané matice.

Resent:
7 5 0 O 0 O 0
2 7 5 0 0 O 0
o 2 7 5 -~ 0 O 0
Al = . =

0O 0 0 O 2 7 5
0O 0 0 O 0 2 7
2 5 0 0 0 0
0O 7 5 0 0 0
R 3 o 2 7 --- 0 O 0

=7- (=1 |Ap—1|+5- (1) . =7-1An-1] =10 |Ap_2|
0O 0 O 2 7 5
0O 0 O 0 2 7

o = = E T 9ac

sa univerzita) Linearni algebra



|Ap| = < (5" — 2t |Ap| =7 |Ap_1] — 10 - |A,_o]

1
3
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|Ap| = < (5" — 2t |Ap| =7 |Ap_1] — 10 - |A,_o]

1
3

7 5
A= =7 =[] 3=
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1

[An| = 3 (5"t —2mth) A, =T Ay — 10+ |4,
7 5

A= =7 =[] 3=

(5° —2%) =39

w|>—~

Ay == (5 —2%) =71, |Ag| =

w|>—~

Linearni algebra
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|Anl

Petr Liska

1
[An| = 3 (51 —2ntl) |Ap| =7 |Ap_1| — 10 |A, o]
75
A= =7 =[] 3=
1 2 2 1 3 3
|A1|—§( —-2%) =1, |Ao| = g( —2%) =39

= T |Apa]| =10 |Ap_s| =
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|Anl

Petr Liska

1
[An| = 3 (51 —2ntl) |Ay| =7 |Ap_1| —10-|A, o
75
A= =7 =[] 3=
1 2 2 1 3 3
Al =2 (52 =2°) =7, |A]=5(5"—2%) =39
3 3
7 10 0 nit one
:'rm%ﬂ—mw&%ﬂzgwhaﬂ—§4m1—2 h =
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1
[An] = 3 (5" =2")  Au| =T+ [Apa] = 10 [Ap |
75
A= =7 =[] 3=
1 2 2 1 3 3
|A1|_§( —2%) =1, |A2|:§(5 —2%) =39
7 10 h1  on
|A,| = 7-]An_1|—10-|A,_ 2\_5(”—2")—3(5” Loty =
7 7 2 o, B
= —.hh__.9n ny —.9on
37 T3 T30y
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|Anl

Petr Liska

1
[An| = 3 (51 —2ntl) |Ap| =7 |Ap_1| — 10 |A, o]
75
A= =7. ladl=| ] |30
1 52 2 L3 3
(A =5 (3" =2%) =7, |As| =5 (57— 2%) =39
7 10,01 one
= 7 -|Ap—1] —10- |Ap- 2\_5( _Qn)_§(5n 1_o9 1):
7 7 2 5 1
= —.hph__.9n__ .§" on — — (gntl _ gnitl
3 ’ 3 3 g T3 3(5 )
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4.2.B23 b)

Dokazte, Ze pro kazdé pfirozené n plati |A,| = cosnzx, kde A, je dana
matice.

Reseni:
cosx 1 0 0 0
1 2cosx 1 0 0
0 1 2cosx 1 0
[An|=] :
0 1 2cosx 1 0
0 1 2cosx 1
0 1 2cosx
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4.2.B23 b)

Dokazte, Ze pro kazdé pfirozené n plati |A,| = cosnzx, kde A, je dana
matice.

Reseni:
cos T 1 0 0 0
1 2cosx 1 0 0
0 1 2cosx 1 0
Anl =] L=
0 1 2cosx 1 0
0 1 2cosx 1
0 1 2cosx
cos T 1 0 0 0
1 2cosz 1 0 0
= (=1)2" . 2cosx|Ap_1|+1-(=1)2""L. =

0 1 2cosx O
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4.2.B23 b)

Dokazte, Ze pro kazdé pfirozené n plati |A,| = cosnzx, kde A, je dana
matice.

Reseni:

cos T 1 0 0 0

1 2cosx 1 0 0

0 1 2cosx 1 0

Anl =] L=

0 1 2cosx 1 0

0 1 2cosx 1

0 1 2cosx
cos T 1 0 0 0
1 2cosz 1 0 0

=(—1)?" . 2cosz|Ap_1|+1-(—1)%""1. =

0 1 2cosx O
0 0 1 1

=2cosx - |[Ap_1| — (=)L 1A, o] =
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4.2.B23 b)

Dokazte, Ze pro kazdé pfirozené n plati |A,| = cosnzx, kde A, je dana
matice.

Reseni:

cos T 1 0 0 0

1 2cosx 1 0 0

0 1 2cosx 1 0

Anl =] L=

0 1 2cosx 1 0

0 1 2cosx 1

0 1 2cosx
cos T 1 0 0 0
1 2cosz 1 0 0

=(—1)?" . 2cosz|Ap_1|+1-(—1)%""1. =

0 1 2cosx O
0 0 1 1

=2cosx - |[Ap_1| — (=1)" 1L 1A, o] =2cosa - |[An_1] — |An_2|

va univerzita)



|Ay| = cosnx |Ap| =2cosx - |Ap_1]| — |An—2]
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|Ay| = cosnx |Ap| =2cosx - |Ap_1]| — |An—2]

CcosS T 1

_ 2 1 _
1 9 cos 1 = 2cos“xr—1 = cos2x

|Ai| =|cosx| = cosx, |Ag| =
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|Ay| = cosnx |Ap| =2cosx - |Ap_1]| — |An—2]

CcosS T 1

_ 2 1 _
1 9 cos 1 = 2cos“xr—1 = cos2x

|Ai| =|cosx| = cosx, |Ag| =

|Ap| = 2cosz|Ap—_1] — |An—2]

Petr Liska (Masarykova univerzita) Linearni algebra



|Ay| = cosnx |Ap| =2cosx - |Ap_1]| — |An—2]

CcosS T 1

_ 2 1 _
1 9 cos 1 = 2cos“xr—1 = cos2x

|Ai| =|cosx| = cosx, |Ag| =

|An| = 2cosz|Ap—1] — |An—2| = 2coszcos(n — 1)x — cos(n — 2)x =
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|Ay| = cosnx |Ap| =2cosx - |Ap_1]| — |An—2]

CcosS T 1

_ 2 1 _
1 9 cos 1 = 2cos“xr—1 = cos2x

|Ai| =|cosx| = cosx, |Ag| =

|An| = 2cosz|Ap—1] — |An—2| = 2coszcos(n — 1)x — cos(n — 2)x =

= 2 cos z(cosnx cos x + sinnzx sin x) — cos nx cos 2¢ — sin ne sin 2x =
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|Ay| = cosnx |Ap| =2cosx - |Ap_1]| — |An—2]

CcosS T 1

_ 2 1 _
1 9 cos 1 = 2cos“xr—1 = cos2x

|Ai| =|cosx| = cosx, |Ag| =

|An| = 2cosz|Ap—1] — |An—2| = 2coszcos(n — 1)x — cos(n — 2)x =
= 2 cos z(cosnx cos x + sinnzx sin x) — cos nx cos 2¢ — sin ne sin 2x =

= cosnz(2 cos? x — cos? & + sin® x) = cosna

gka (Masarykova univerzita) Linearni algebra



4.2.B18 ¢) J

Vypoctéte determinant.

Reseni:

NN
NN
NN
W N
N W

N W
NG \V]
[\CR ]
NG V]

Petr Liska (Masarykova univerzita) Linearni algebra



4.2.B18 ¢) J

Vypoctéte determinant.

Reseni:
2 2 2 2 3 -1 0 0 0 1
2 2 2 3 2 -1 0 O 1 0
2 3 2 2 2 -1 1 0 0 0
3 2 2 2 2 3 2 2 2 2
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Vypoctéte determinant.

4.2.B18 ¢) J

Reseni:
2 2 2 2 3 -1 0 0 0 1
2 2 2 3 2 -1 0 O 1 0
2 3 2 2 2 -1 1 0 0 0
3 2 2 2 2 3 2 2 2 2
0 0 0 01
0 0 0 1 0
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Vypoctéte determinant.

4.2.B18 ¢) J

Reseni:
2 2 2 2 3 -1 0 0 0 1
2 2 2 3 2 -1 0 O 1 0
2 3 2 2 2 -1 1 0 0 0
3 2 2 2 2 3 2 2 2 2
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4.2.B22

Dokaite, Ze pro kazdé p¥irozené n plati |A,i1| = anz™ + ap_12" 1 +
-4 ajx + ag, kde A, 41 je dana matice.

Reseni:
a, —1 0 0 0 O
an—1 x -1 0 0 O
al 0 0 O r —1
ag 0 0 0 0 =z

v univerzita) Linearni algebra



4.2.B22

Dokazte, ze pro kazdé pfirozené n plati |A, 11| = apz™ + an_12™ 1 4+
-4 ajx + ag, kde A, 41 je dana matice.

Reseni:
a, —1 0 0 0 O
an—1 x -1 0 0 O
al 0 o 0 - r —1
ag 0 0o 0 - 0 =z
x —1 0 0 0
0 = -1 0 0
= (-1)*an D=1 (1) Ay
0 O 0 = -1
0 0 0 0 =«
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4.2.B22

Dokazte, ze pro kazdé pfirozené n plati |A, 11| = apz™ + an_12™ 1 4+
<o+ 4+ a1z + ag, kde A,11 je dana matice.

Reseni:
a, —1 0 0 0 O
an—1 x -1 0 0 O
al 0 0 O r —1
ag 0 0 0 0 =z
x —1 0 0 0
0 = -1 0 0
:(_1)2'an' +(_1)'(_1)3'|An|:anxn+|An|
0 0 0 = -1
0 O 0 0 =«

Petr Liska (Masarykova univerzita)
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Domaéci ukol

Vypocététe nasledujici determinanty (fadt 3,4 a n)

sy 4 0 -2 1 -2
-3 0 -2 0
3 -3 2
oy 2 1 0 -4
-1 0 3 1
l-n 1 - 1 1
1 1-n - 1 1
1 1 - 1-n 1
1 1 - 1 1-n

Termin odevzdani je 5.4.2020 vcéetné
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