
Vypoètìte determinant pomoí úprav a Laplaeovy vìty.Evaluate the following determinants by row operations and Laplae theorem.Poznámky: a) vytknutí, b) Laplaeùv rozvoj podle nejvhodnìj¹ího sloupe nebo øádku.Comments: a) we take out some number(s), b) we expand determinant along some row or olumn.1. ∣
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b)= 1 · (−1)2+1 · ∣∣∣∣
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b)= 1 · (−1)1+1 · ∣∣∣∣
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b)= −1 · (−1)1+1 · ∣∣∣∣
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b)= −1 · 4 · (−1)1+2 · ∣∣∣
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b)= (−1) · (−1)1+1 · ∣∣∣∣
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b)= 1 · (−1)5+5 · ∣∣∣∣
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b)= 4 · (−1) · (−1)3+4 · ∣∣∣∣
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∣
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b)= −2 · 1 · (−1)1+3 · ∣∣∣∣
∣

∣
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∣

∣

∣
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== −2 · [−20− 12− (165)℄ = 3949. ∣
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b)=
= 1 · (−1)1+4 · ∣∣∣∣

∣

∣

1 2 −11 2 3
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∣

0 −5 −2 −2 −21 2 1 1 10 −1 2 0 00 −1 0 1 00 −2 0 1 2 ∣

∣

∣

∣

∣

∣

∣

∣

∣

b)= 1 · (−1)2+1 · ∣∣∣∣
∣

∣

∣

−5 −2 −2 −2
−1 2 0 0
−1 0 1 0
−2 0 1 2 ∣

∣

∣

∣

∣

∣

∣

=
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∣

∣

−7 −2 −1 0
−1 2 0 0
−1 0 1 0
−2 0 1 2 ∣

∣

∣

∣

∣

∣

∣

b)= −1 · 2 · (−1)4+4 · ∣∣∣∣
∣

∣

−7 −2 −1
−1 2 0
−1 0 1 ∣

∣

∣

∣

∣

∣

a)= 2 · ∣∣∣∣
∣

∣

7 2 1
−1 2 0
−1 0 1 ∣

∣

∣

∣

∣

∣

== 2 · ∣∣∣∣
∣

∣

8 2 0
−1 2 0
−1 0 1 ∣

∣

∣

∣

∣

∣

b)= 2 · ∣∣∣
∣
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−1 2 ∣
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∣
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∣

b)= 2 · (−1)5+3 · ∣∣∣∣
∣

∣

∣

2 3 4 13 4 1 21 2 3 44 1 3 2 ∣

∣

∣

∣

∣

∣

∣

= 2∣∣∣∣
∣
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−7 −10 −13 00 −5 −5 0 ∣

∣

∣

∣
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∣
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3= 2 · 1 · (−1)1+4 · ∣∣∣∣
∣

∣

−1 −2 −7
−7 −10 −130 −5 −5 ∣

∣

∣

∣

∣

∣

a)= −2 · (−1) · (−1) · (−5)∣∣∣∣
∣

∣

1 2 77 10 130 1 1 ∣

∣

∣

∣

∣

∣

= 10∣∣∣∣
∣

∣

1 −5 07 −3 00 1 1 ∣

∣

∣

∣

∣

∣

== 10 · 32 = 32012. ∣

∣
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∣

1 0 2 0 3 05 1 4 2 7 31 0 4 0 9 08 1 5 3 7 61 0 8 0 27 09 1 5 4 3 10
∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

= ∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

1 0 2 0 3 05 1 4 2 7 31 0 4 0 9 03 0 1 1 0 31 0 8 0 27 04 0 1 2 −4 7
∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

b)= 1 · (−1)2+2 · ∣∣∣∣∣
∣

∣

∣

∣

1 2 0 3 01 4 0 9 03 1 1 0 31 8 0 27 04 1 2 −4 7 ∣

∣

∣

∣

∣

∣

∣

∣

∣

=
= ∣

∣

∣

∣

∣

∣

∣

∣

∣

1 2 0 3 01 4 0 9 03 1 1 0 31 8 0 27 0
−2 −1 0 −4 1 ∣

∣

∣

∣

∣

∣

∣

∣

∣

b)= 1 · (−1)3+3 · ∣∣∣∣
∣

∣

∣

1 2 3 01 4 9 01 8 27 0
−2 −1 −4 1 ∣

∣

∣

∣

∣

∣

∣

b)= 1 · (−1)4+4 · ∣∣∣∣
∣

∣

1 2 31 4 91 8 27 ∣

∣

∣

∣

∣

∣

=
= ∣

∣

∣

∣

∣

∣

1 2 30 2 60 6 24 ∣

∣

∣

∣

∣

∣

= 12
13. ∣

∣
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∣

∣

∣

∣

3 0 0 70 3 7 00 7 3 07 0 0 3 ∣

∣

∣

∣

∣

∣

∣

= ∣

∣

∣

∣

∣

∣

∣

3 0 0 70 3 7 00 7 3 04 0 0 −4 ∣

∣

∣

∣

∣

∣

∣

a)= 4 · ∣∣∣∣
∣

∣

∣

3 0 0 70 3 7 00 7 3 01 0 0 −1 ∣

∣

∣

∣

∣

∣

∣

= 4 · ∣∣∣∣
∣

∣

∣

0 0 0 100 3 7 00 7 3 01 0 0 −1 ∣

∣

∣

∣

∣

∣

∣

b)== 4 · 1 · (−1)4+1 · ∣∣∣∣
∣

∣

0 0 103 7 07 3 0 ∣

∣

∣

∣

∣

∣

b)= (−4) · 10 · (−1)1+3 · ∣∣∣
∣

3 77 3 ∣

∣

∣

∣

= 40 · (9− 49) = 1600
14. ∣

∣

∣

∣

∣

∣

∣

∣

∣

1 1 1 1 01 1 0 1 12 3 1 0 01 2 0 3 00 1 0 2 3 ∣

∣

∣

∣

∣

∣

∣

∣

∣

= ∣

∣

∣

∣

∣

∣

∣

∣

∣

1 1 1 1 01 1 0 1 12 3 1 0 01 2 0 3 0
−3 −2 0 1 0 ∣

∣

∣

∣

∣

∣

∣

∣

∣

b)= 1 · (−1)2+5 · ∣∣∣∣
∣

∣

∣

1 1 1 12 3 1 01 2 0 3
−3 −2 0 1 ∣

∣

∣

∣

∣

∣

∣

=
= (−1) · ∣∣∣∣

∣

∣

∣

1 1 1 11 2 0 −11 2 0 3
−3 −2 0 1 ∣

∣

∣

∣

∣

∣

∣

b)= (−1) · 1 · (−1)1+3 · ∣∣∣∣
∣

∣

1 2 −11 2 3
−3 −2 1 ∣

∣

∣

∣

∣

∣

= (−1) · ∣∣∣∣
∣

∣

1 2 −10 0 40 4 −2 ∣

∣

∣

∣

∣

∣

== (−1) · (−16) = 1615. ∣

∣

∣

∣

∣

∣

∣

∣

∣

−2 5 0 4 13 0 1 7 −22 6 −1 3 27 4 −4 2 30 −2 −1 4 1 ∣

∣

∣

∣

∣

∣

∣

∣

∣

= ∣

∣

∣

∣

∣

∣

∣

∣

∣

−2 7 1 0 03 −4 −1 15 02 10 1 −5 07 10 −1 −10 00 −2 −1 4 1 ∣

∣

∣

∣

∣

∣

∣

∣

∣

b)= 1 · (−1)5+5 · ∣∣∣∣
∣

∣

∣

−2 7 1 03 −4 −1 152 10 1 −57 10 −1 −10 ∣

∣

∣

∣

∣

∣

∣

a)=
= 5 · ∣∣∣∣

∣

∣

∣

−2 7 1 03 −4 −1 32 10 1 −17 10 −1 −2 ∣

∣

∣

∣

∣

∣

∣

= 5 · ∣∣∣∣
∣

∣

∣

−2 7 1 01 3 0 34 3 0 −15 17 0 −2 ∣

∣

∣

∣

∣

∣

∣

b)= 5 · (−1)1+3 · ∣∣∣∣
∣

∣

1 3 34 3 −15 17 −2 ∣

∣

∣

∣

∣

∣

=



4 = 5 · ∣∣∣∣
∣

∣

13 12 04 3 −1
−3 11 0 ∣

∣

∣

∣

∣

∣

b)= 5 · (−1) · (−1)2+3 · ∣∣∣
∣

13 12
−3 11 ∣

∣

∣

∣

= 5 · (143 + 36) = 895
16. ∣

∣

∣

∣

∣

∣

∣

∣

∣

5 6 0 0 01 5 6 0 00 1 5 6 00 0 1 5 60 0 0 1 5 ∣

∣

∣

∣

∣

∣

∣

∣

∣

= ∣

∣

∣

∣

∣

∣

∣

∣

∣

0 −19 −30 0 01 5 6 0 00 1 5 6 00 0 1 5 60 0 0 1 5 ∣

∣

∣

∣

∣

∣

∣

∣

∣

b)= (−1)2+1 · ∣∣∣∣
∣

∣

∣

−19 −30 0 01 5 6 00 1 5 60 0 1 5 ∣

∣

∣

∣

∣

∣

∣

=
= (−1) · ∣∣∣∣

∣

∣

∣

−19 −30 0 01 5 0 −300 1 0 −190 0 1 5 ∣

∣

∣

∣

∣

∣

∣

b)= (−1) · (−1)4+3 · ∣∣∣∣
∣

∣

−19 −30 01 5 −300 1 −19 ∣

∣

∣

∣

∣

∣

= ∣

∣

∣

∣

∣

∣

−20 −35 301 5 −300 1 −19 ∣

∣

∣

∣

∣

∣

a)== −5 · ∣∣∣∣
∣

∣

4 7 −61 5 −300 1 −19 ∣

∣

∣

∣

∣

∣

a)= 5 · ∣∣∣∣
∣

∣

4 7 61 5 300 1 19 ∣

∣

∣

∣

∣

∣

= 5 · ∣∣∣∣
∣

∣

0 −13 −1141 5 50 1 19 ∣

∣

∣

∣

∣

∣

b)= 5 · (−1)2+1 · ∣∣∣
∣

−13 −1141 19 ∣

∣

∣

∣

== −5 · (−13 · 19 + 114) = 66517. ∣

∣

∣

∣

∣

∣

∣

1 0 −1 10 1 1 1
a b c d

−1 1 1 0 ∣

∣

∣

∣

∣

∣

∣

= ∣

∣

∣

∣

∣

∣

∣

1 0 −1 10 1 1 10 b c + a d − a0 1 0 1 ∣

∣

∣

∣

∣

∣

∣

b)= ∣

∣

∣

∣

∣

∣

1 1 1
b a + c d − a1 0 1 ∣

∣

∣

∣

∣

∣

= ∣

∣

∣

∣

∣

∣

0 1 00 c + a d − a − b1 0 1 ∣

∣

∣

∣

∣

∣

== d − a − b18. ∣

∣

∣

∣

∣

∣

∣

45 35 −

35 252 1 0 1
−1 54 14 −

120 1 −2 −1 ∣

∣

∣

∣

∣

∣

∣

a)= 15 ·

14 ·

∣

∣

∣

∣

∣

∣

∣

4 3 −3 22 1 0 1
−4 5 1 −20 1 −2 −1 ∣

∣

∣

∣

∣

∣

∣

= 120 ·

∣

∣

∣

∣

∣

∣

∣

0 1 −3 02 1 0 10 7 1 02 2 −2 0 ∣

∣

∣

∣

∣

∣

∣

b)== 120 · (−1)2+4 · ∣∣∣∣
∣

∣

0 1 −30 7 12 2 −2 ∣

∣

∣

∣

∣

∣

a)= 120 · 2 · ∣∣∣∣
∣

∣

0 1 −30 7 11 1 −1 ∣

∣

∣

∣

∣

∣

= 110 · (1 + 21) = 115
19. ∣

∣

∣

∣

∣

∣

∣

∣

∣

−2 −3 0 4 12 0 −1 −1 −13 0 −2 1 1
−1 3 4 4 −30 −3 4 2 −1 ∣

∣

∣

∣

∣

∣

∣

∣

∣

= −720
20. ∣

∣

∣

∣

∣

∣

∣

∣

∣

0 3 4 0 0
−2 4 4 2 −2
−3 2 −3 3 33 4 2 −1 30 −3 −3 −2 0 ∣

∣

∣

∣

∣

∣

∣

∣

∣

= 312
21. ∣

∣

∣

∣

∣

∣

∣

∣

∣

5 0 −2 2 12 0 4 −1 54 3 −2 1 43 −3 3 0 44 1 3 0 3 ∣

∣

∣

∣

∣

∣

∣

∣

∣

= −12



522. ∣

∣

∣

∣

∣

∣

∣

∣

∣

4 2 0 3 21 1 −2 3 −24 3 −3 4 −3
−1 1 −3 2 −14 −1 −3 −2 −1 ∣

∣

∣

∣

∣

∣

∣

∣

∣

= 382
23. ∣

∣

∣

∣

∣

∣

∣

1 2 2 2
−2 3 −3 01 2 3 12 −4 −2 −4 ∣

∣

∣

∣

∣

∣

∣

= −5824. ∣

∣

∣

∣

∣

∣

∣

−2 2 −3 11 0 1 14 −1 3 2
−3 −2 2 2 ∣

∣

∣

∣

∣

∣

∣

= 2025. ∣

∣

∣

∣

∣

∣

∣

1 0 4 −13 4 2 15 −3 −1 05 0 5 0 ∣

∣

∣

∣

∣

∣

∣

= −9026. ∣

∣

∣

∣

∣

∣

∣

1 0 1 0
−2 −3 0 41 2 0 −1
−1 −1 3 0 ∣

∣

∣

∣

∣

∣

∣

= 18
27. ∣

∣

∣

∣

∣

∣

∣

∣

∣

2 1 3 0 2
−1 2 3 0 02 2 −3 0 1
−2 2 2 0 32 3 −1 2 2 ∣

∣

∣

∣

∣

∣

∣

∣

∣

= 302
28. ∣

∣

∣

∣

∣

∣

∣

∣

∣

3 1 0 1 12 −1 2 3 31 0 3 0 −12 0 1 1 −21 0 −2 0 1 ∣

∣

∣

∣

∣

∣

∣

∣

∣

= 59


