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Domáce cvičenie č.1
1. Napíšte reálny rozklad a rozklad na koreňové činitele polynomu p(x).

a) p(x) = x3+2x2-5x-6 {1,2,3,6,-1,-2,-3,-6 ... možné korene}
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    pre p(-1)=0 ... preto

   (x+1)(x2+x-6) {1,2,3,6,-1,-2,-3,-6 ... možné korene } pre p(2)=0 ... preto
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   (x+1)(x-2)(x+3) – rozklad na reálne, koreňové činitele
b) p(x) = x5-4x4+8x3-14x2+15x-6 {1,2,3,6,-1,-2,-3,-6 ... možné korene}
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    p(1)=0 ... preto
    (x-1)(x4-3x3+5x2-9x+6) {1,2,3,6,-1,-2,-3,-6 ... možné korene}
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    p(1)=0 ... preto

    (x-1)(x-1)(x3-2x2+3x-6) {1,2,3,6,-1,-2,-3,-6 ... možné korene}
    p(2)=0 ... preto 
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    (x-1)(x-1)(x-2)(x2+3) – reálny rozklad

    (x2+3) ... D=-12 ... x1,x2 = 31/2i, -31/2i

    (x-1)2(x-2)(x-31/2i)(x+31/2i) – rozklad na koreňové činiteľe
c) p(x) = x4-1 = (x2)2-(12)2 = (x2-1)(x2+1) = (x+1)(x-1)(x2+1) - reálny rozklad
    (x2+1) ... D=-4 ... x1,x2= i, -i

    (x+1)(x-1)(x+i)(x-i) – rozklad na koreňové činiteľe
d) p(x) = x6+64 = (x2)3 + (22)3 = (x2+22)(x4-4x+16) - reálny rozklad
    (x2+22)(x4-4x+16) =(x+2i)(x-2i)(x4-2*4x2+16+4x2) = (x+2i)(x-2i)((x2-4)2+4x2) =

    = (x+2i)(x-2i)(x2+2ix-4)(x2-2ix-4)

    (x2+2ix-4) ... D=12 ... x1,x2 = -i+31/2, -i-31/2
    (x2-2ix-4) ... D=12 ... x1,x2 =  i+31/2, i-31/2
    (x+2i)(x-2i)(x+i-31/2)(x+i+31/2)(x-i-31/2)(x-i+31/2) – rozklad na koreňové činiteľe
e) p(x) = x4 + 5x2 + 6 => {substitúcia y=x2} => y2+5y+6 ... D=1 ... y1,y2 = -2, -3

    (y+2)(y+3) => (x2+2)(x2+3) - reálny rozklad
    (x2+2) ... D=-8 ... x1,x2 = 21/2i, -21/2i

    (x2+3) ... D=-12 ... x1,x2 = 31/2i, -31/2i

    (x+21/2i)(x-21/2i)(x+31/2i)(x-31/2i) – rozklad na koreňové činiteľe
2.Sú dané matice

   a) A=[1, 2, -3, 4,

  
 5, 1,  2, 0 ]

    B=[
0,  1, 4, -5
-2, 1, 3, 2 ]

    C=[
 3, 2


-1, 4

 2, 5

 1, 2 ]

    D=[
2, -1

3,  5 ]

  a) Určite matice 
     A+2B = 
[1, 2, -3, 4,   + 2* [ 0,  1, 4, -5 = [1, 2, -3, 4,   + [0, 2, 8, -10 = [1, 4,5,-6

 5, 1,  2, 0 ]
      -2, 1, 3, 2 ]      5, 1,  2, 0 ]      -4, 2, 6, 4]       1, 3, 8, 0]
     -3A+4B = -3*[1, 2, -3, 4, + 4*[ 0,  1, 4, -5  = [-3, -6, 9, -12    + [ 0, 4, 16, -20   =

                              5, 1,  2, 0 ]        -2, 1, 3, 2 ]      -15, -3, -6, 0 ]        -8, 4, 12, 8]

                   = [ -3, -2, 25, -32

                         -29, 1, 6, 8]

       A+D, D-C – nemožné ščítať
  b) AB, AD, BD - nemožné násobiť
      AC = [1, 2, -3, 4,  *  [3,  2   = [3-2-6+4, 2+8-15+8         = [-1, 3
    
     5, 1,  2, 0 ]       -1, 4      15-1+4+0, 10+4+10+0]       18, 24]
                                          2, 5

                                          1, 2]

      CA = [3, 2   * [1, 2, -3, 4 = [ 3+10, 6+2, -9+4, 12+0    = [13, 8, -5, 12
                 -1, 4      5, 1, 2, 0]       -1+20, -2+4, 3+8, -4+0        19, 2, 11, -4
                 2, 5                               2+25, 4+5, -6+10, 8+0        27, 9, 4, 8
                  1,2]                             1+10, 2+2, -3+4, 4+0]         11, 4, 1, 4]
      BC = [0,  1, 4, -5 * [ 3, 2  = [0-1+8-5, 0+4+20-10     = [ 2, 14
    -2, 1, 3, 2 ]     -1, 4      -6-1+6+2, -4+4+15+4]       1, 19]
                                        2, 5

                                        1, 2]

      CB =  [3, 2     * [0,  1, 4, -5  = [0-4, 3+2, 12+6, -15+4    =  [-4, 5, 18, -11
                  -1, 4       -2, 1, 3, 2 ]      0-8, -1+4, -4+12, 5+8           -8, 3, 8, 13
                   2, 5                               0-10, 2+5, 8+15, -10+10      -10, 7, 23, 0
                   1, 2]                              0-4, 1+2, 4+6, -5+4 ]            -4, 3, 10, -1]
      DA = [2, -1 * [0, 1, 4, -5     = [2-5, 4-1, -6-2, 8+0             = [-3, 3, -8, 8
                 3, 5]      -2, 1, 3, 2]        3+25, 6+5, -9+10, 12+0]       28, 11, 1, 12]
  DB =  [2, -1 * [0, 1, 4, -5   = [0+2, 2-1, 8-3, -10-2              = [2, 1, 5, -12
              3, 5]      -2, 1, 3, 2]      0-10, 3+5, 12+15, -15+10]       -10, 8, 27, -5]
3. Určite determinant matice A
    a) det(A) = | 2, 3    = 2*5 – 3*(-4)= 10+12 = 22
                       -4,5 |

    b) det(A) = | 2, 1, -3     = -10-6-24-45-8+4 = -89
                        4, 5, 2

                      -3, 2, -1 |

     c) det(A) = | 1, 2, 1      = -4-6-2-1-3+16 = 0

                        -2, -1, 3

                        -1, 1, 4  |

     d) det(A) = | 3, 1, 1, 1   = | 2, -2, 0, 0   = (-1)1+1*2* | 3, 1, 1    + (-1)2+1*(-2)* | 1, 1, 1   =
                        1, 3, 1, 1         1, 3, 1, 1                           b, c, d                               a, c, d
                        a, b, c, d          a, b, c, d                           1, 1, 3 |                             1, 1, 3 |
                        1, 1, 1, 3 |        1, 1, 1, 3 |
             = 2*(9c+d+b-c-3d-3b) + 2*(3c+d+a-c-d-3a) = 16c-4d-4b+4c-4a = -4a-4b+20c-4d

     e) det(A) = | 2, 1, -3, 4       = | 0, -3, 1, 2       =  (-1)1+4(-1) | -3, 1, 2      = 
                         -3, -2, 2, -1         0, 4, -4, -8                              4, -4, 8
                         4, 3, -2, 6            0, -5, 6, -6                              -5, 6, -6 |
                         -1, -2, 2, 3 |         -1, -2, 2, -3 |
                    = -72-40+48-40+96+24 = 48

    f) det(A) = | 2, 3, -3, 2, 4         = | 2, 3, -3, 2, 4        = 2*(-1)1+1 | -2, 4, -3, -2     +                             

                       -3, -2, 4, -3, -2          -3, -2, 4, -3, -2                         -1, 2, -1, -3
                        4, 5, -4, 3, 5              0, -1, 2, -1, -3                           2, 2, 1, 1
                        3, 4, -2, 4, 3              0, 2, 2, 1, 1,                              -1, -1, -1, -1 |
                        -2, -4, 2, -3, -5 |        0, -1, -1, -1, -1 |

          + (-3)*(-1)1+2 | 3, -3, 2, 4        = 2* | 0, 6, -1, 0        +3* | 0, -6, -1, 1         =

                                  -1, 2, -1, -3                0, 3, 0, -2                 0, 3, 0, -2

                                  2, 2, 1, 1                    0, 0, -1, -1                0, 0, -1, -1

                                  -1, -1, -1, -1 |             -1, -1, -1, -1|            -1, -1, -1, -1 |

          = 2*(-1)1+4(-1) | 6, -1, 0      + 3*(-1)1+4(-1) | -6, -1, 1    = 2*(0+0+0-0-18-3) +
                                    3, 0, -2                                 3, 0, -2

                                    0, -1, -1 |                              0, -1, -1 |

          + 3*(0+0-3+0+12+3) = -42+36 = -12

    g) det (A) = | 2, 3, -2, 3, 4      = | 2, 3, -2, 3, 4       = 2*(-1)1+1* | 2, -4, 4, 5          +

                         -3, 2, -4, 4, 5          -3, 2, -4, 4, 5                             -6, 6, -6, -9

                         -3, -4, 2, -2, -4       0, -6, 6, -6, -9                            0, -1, 1, -1

                         2, 3, -3, 4, 3           0, 0, -1, 1, -1                              -4, -1, -3, -3|

                         4, 2, -5, 3, 5 |          0, -4, -1, -3, -3 |

             + (-3)*(-1)1+2* | 3, -2, 3, 4           = 2* | 2, -4, 4, 5      + 3* | 3, -2, 3, 4         =
                                        -6, 6, -6, -9                  0, -6, 6, 6                0, 2, 0, -1
                                        0, -1, 1, -1                   0, -1, 1, -1               0, -1, 1, -1,

                                        -4, -1, -3, -3 |               0, -9, 5, 7 |              -4, -1, -3, -3 |
        = 2*2*(-1)1+1 | -6, 6, 6   + 3* | 3, 6, 3, 4       = 4* | 0, 0, 12 + 3*(-1)4+2(-1) | 3, 6, 3    =
                                -1, 1, -1            0, 0, 0, -1              -1, 1, -1                            0, -3, 1
                                -9, 5, 7 |            0, -3, 1, -1            -9, 5, 7 |                           -4, -16, -3 |
                                                         -4, -7, -3, 3 |

        = 4*12*(-1)3+1 | -1, 1      -3* | 3, 15, 3        = 48*(-5+9) -3*1*(-1)3+2 | 3, 15      =
                                   -9, 5 |            0, 0, 1                                                     -4, -16 |
                                                        -4, -16, -3 |

        = 192+3*(-48+60) = 192 + 36 = 228
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