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Uktad réwnanliniowychniejednorodnych

Metodaeliminacfsaussa-jordana

Poddajemy macierz rozszerzona uktadu réwnan przeksztatceniom elementarnym, aby otrzymac
postac zredukowang

3x+2y+z=11
2x+3y+z=13
X+y+4z=12

a.v==b

a={{3,2,1}, {2,3,1}, {1, 1, 4}}
a // MatrixForm

{{3, 2,1}, {2, 3,1}, {1,1, 4}}

i)

b= {11, 13, 12}

oW
oW
N,

{11, 13, 12}

v={x,y, 2z}

{x, v, 2}
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Thread[a.v == b]

{3x+2y+2z 11, 2x+3y+z =13, x+y+4 z

=12}
Stworzymy macierz rozszerzong - dodamy do macierzy a kolumne b.

Dodanie wiersza do macierzy - funkcja Append[]
? Append

Append[expr , elem] gives expr with elem appended.

Append[elem ] represents an operator form of Append that can be applied to an expression. >

T ?Zoeddaunie T
d|—|l|—|a|l—]|all
o

| I

T ?Zoeddaunie T
d|l—|Q|=—|@Q|—]|a|l]
b

| I

A = Transpose[Append[Transpose[a], b]]

({3, 2,1, 11}, {2, 3,1, 13}, {1, 1, 4, 12}}

A // MatrixForm
321 11
2 3 1 13
11 4 12
MatrixRank[a]
3
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MatrixRank[A]

3

A[[1]]1 =A[[1]1]/A[[1, 1]]
A[[2]] =A[[2]]/A[[2, 1]]
A[[3]1] =A[[3]1]1/A[[3,1]]

2 1 11
{ll T _}
3 3 3
3 1 13
TSNS
2 2 2
(1, 1, 4, 12}

A[[2]] =A[[2]] -A[[1]]
A[[3]] =A[[3]]-A[[1]]

A // MatrixForm

2 1 11
1 = = _—
3 3 3
5 1 17
O = = -
6 6 6
1 11 25
0 = - =
3 3 3

A[[1]] =A[[1]1]/Af[1, 2]]
A[[2]] =A[[2]]/A[[2, 2]]
A[[3]1] =A[[3]1]1/A[[3, 2]]

3 1 11
{_I 1, —, _}
2

2 2
1 17

{OI 1, —, _}
5 5

{0, 1, 11, 25}

A[[1]] =A[[1]]-A[[2]]
A[[3]1] =A[[3]] -A[[2]]

3 3 21
{_I 0, —, —}
2 10 10

54 108
{OI 0, —, —}
5 5
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A // MatrixForm

3 3 21
= O _ ==
2 10 10
117
01 =
5 5
54 108
00

|

5

A[[1]] =A[[1]1]/A[[1, 3]]
A[[2]] =A[[2]]/A[[2, 3]]
A[[3]1] =A[[3]1]1/A[[3, 3]]

{5,0,1, 7}
{0,5,1, 17}

{Ol OI 1’ 2}

A[[1]] =A[[1]] -A[[3]]
A[[2]] =A[[2]] -A[[3]]

{5, 0, 0, 5}

{0, 5,0, 15}

A // MatrixForm

50 0 5
0 50 15
001 2

A[[1]] =A[[1]1]/A[[1, 1]]
A[[2]] =A[[2]]/A[[2, 2]]

{1, 0, 0, 1}
{0, 1,0, 3}

A // MatrixForm

1 001
010 3
0 01 2

A = Transpose[Append[Transpose[a], b]]
{{3, 2,1, 11}, {2, 3,1, 13}, {1, 1, 4, 12}}

RowReduce[A] // MatrixForm

1 001
010 3

001 2
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? RowReduce

RowReduce[m] gives the row- reduced form of the matrix m. >

Rozwigzanie:

x=1

y=3

z=2

rownania = Thread[a.{x, y, 2} = b]

{3x+2y+z=11, 2x+3y+z2 =13, x+y+4z =12}

Solve[rownania, {x, y, z}]

{{x>1,y->3,z->2}}

LinearSolve[a,b] - daje rozwigzanie ukladu a.v=b

LinearSolve[a, b]

{1, 3, 2}
? LinearSolve

LinearSolve[m, b] finds an x that solves the matrix equation m .x ==b.
LinearSolve[m] generates a LinearSolveFunction|...] that can be applied repeatedly to differents. >

Zadanie

Wygenerowaé macierz a o 3 wierszach i 4 kolumnach oraz wektor b o 3 wsp6trzednych
Niech elementy Mathematicacierzy i wspo6trzedne wektora to liczby catkowite z przedziatu 1-25:

V)]
]

Table[RandomInteger[{1l, 25}], {i, 1, 3}, {3, 1, 4}]

e
Il

Table[RandomInteger[{1l, 25}], {i, 1, 3}]
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? Table

Tablelexpr, {i,..: }] generates a list of i,,, copies of expr .

Tablelexpr, {i, i,..c }] generates a list of the values of expr when i runs from 1 to i, -

Tablelexpr, {i, i,in » imax }] Starts with i =i,,, .

Tablelexpr, {i, imin » imax » di}] USES StEPS di .

Tablelexpr, {i, {i1, i», ...}}] uses the successive values iy, iy, ....

Tablelexpr, {i, imin » imax 3 $r Jmin » jmax }» ---] Qives a nested list. The list associated with i is outermost. >

? RandomInteger

RandomIinteger{i i, , ima }] gives a pseudorandom integer in the range {ii» » ijax }-
Randomlintegeri,., ] gives a pseudorandom integer in the range {0, ..., i }-
Randominteger] pseudorandomly gives 0 or 1.

Randomlintegerrange , n] gives a list of n pseudorandom integers.

Randomintegerirange , {n, n,, ...}] gives an nxn,x... array of pseudorandom integers. >

Rozwigzac rownanie a.v=b

a) przy pomocy metody Gaussa - Jordana

(wskazowki:

utworzy¢ macierz rozszerzong z macierzy a i wektora b,
przeksztalci¢ macierz rozszerzong do postaci zredukowanej,
znalez¢ rozwigzanie (w tym przypadku rozwigzanie z parametrem))

b) przy pomocy LinearSolve([]

C) przy pomocy Solvel]

Zadanie

Wyprowadzi¢ twierdzenie cosinusOw (uogolnione twierdzenie Pitagorasa)



z zaleznosci trygonometrycznych:
a=b cos(y)+ ¢ cos(p)
b=c cos(a)+ a cos(y)
c=a cos(B)+ b cos(a)

wskazowki:

przyjmij, ze x=cos(a), y= cos(p), z=cos(y)
utworz macierz rozszerzong tego uktadu réwnan
zredukuj ja

ClearAll[a, b, c]

algebra2.n

7
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Rzadmacierzy

M= {{1,2,1,0,8},{1,1/2,1,1/3,4}, {1,2,3,1/2,3}, {2,4,4,1/2, 11}}

1 1 1 1
{{ll 2/ ll OI 8}1 {ll — ll — 4}1 {ll 2/ 3l — 3}1 {21 4/ 41 _I 11}}
2 3 2 2

M // MatrixForm

1210 8
1 £ 1 % 4
2 3
1 2 3 & 3
2
244;—11

Rzad macierzy

MatrixRank [M]

3

Minory
Minory o wymiarze 1

Minors[M, 1] // MatrixForm

121 0 8

1 1 % 4

2 3

123+ 3
2

2 4 4 * 11
2

Minory o wymiarze 2
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// MatrixForm

// MatrixForm

Minors[M, 2, Identity]

Minors[M, 2]
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Minors[M, 4, Identity]

Minors[M, 4]

// MatrixForm
// MatrixForm

N DN

N

VR NP W O

11

1210 121 8 12 0 8 110
1 +1 % 1 1+ 14 11+ 4
2 3 1 = 1 4 2 3 3
12 3 = : 12+ 3 13 % 3
2 12 3 3 2 2
2 4 4 = 2 4411 2 4 * 11 24 11
2 2 2
(000 00 0)
Redukcja ukladu wektorow
RowReduce[M] // MatrixForm
100 = &
36 6
010 -2 %
9 3
001 + -2
4
000 0 0
Ortonormalizacja uktadu wektoréw
Orthogonalize[M] // MatrixForm
= — - 0 4 |
/70 35 /70 35
3 _ 3 3 2 0
4/31 4/31 4/31 31
_ 292 3826 4048 35 _46 31
\33154345 /33154345 /33154345 947267 1069495
0 0 0 0 0
Zadanie
Zbadac rzad macierzy:
121 0
33 4 48
1230 3
21145

- funkcjg MatrixRank]]
- znajdujac najwiekszy mozliwy wymiar niezerowego minora macierzy
- RowReduce[] lub Orthonalize[]



Wartosciwtasnd wektorywlasnaenacierzy

m = {{1, 2, 0]’, {2: 0, l}l {ll 0, 0}}
{{1, 2, 0}, {2, 0,1}, {1, 0, 0}}

% // MatrixForm

1 20
2 01
1 00

Warto$ci wiasne:

Eigenvalues[m] // MatrixForm

1+\/37

-1
1-4/3
Wektory wiasne:
Eigenvectors[m] // MatrixForm
1
1443 % (3+/\/3 ) 1
-1 1 1
1

1-4/3 ;—(3-\/?)

Wektory wtasne i wartosci wtasne:

Eigensystem[m] // MatrixForm

1+\/; -1 17\/37
[1eB 2 (3enB) 1} c1 1y {10 2 (324530 1)

Pierwszy wektor wlasny:

Eigenvectors[m] [[1]]
ERRVEE CRRVAR PR Y:

drugi wektor wlasny:

algebra2.n. | 11
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Eigenvectors[m] [[2]]

{-1,1, 1}

trzeci wektor wlasny:

Eigenvectors[m] [[3]]

1

(45 2 (s8] 1)

m.Eigenvectors[m] [[1]]
{av24/ 12 (1445, 144
Eigenvalues[m] [[1]] Eigenvectors[m] [[1]]

(138" 3 (1) fpo4). 104

m.Eigenvectors[m] [[1]] == Eigenvalues[m] [[1]] Eigenvectors[m] [[1]]

True

Zadanie

Znalez¢ wartosci i wektory witasne macierzy

1
3
1

N W N
W o e

0
4
0
2 11 4
Sprawdzi¢ dziatanie macierzy na wektory wiasne



