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Numerical Methods 2. Direct methods

. Introductory requirements

It is required to know the concepts of:

* vector, matrix, determinant of a matrix, rank ahatrix;
* inner product, norm of a vector, orthogonality ettors;
» triangular matrix, diagonal matrix, orthogonal npgtr

and be able to:

* perform elementary matrix operations (addition, tiplitation, transposition,
inversion);

» calculate a determinant of a matrix and comput& cdra matrix;

» determine the number of solutions of a systemr@dr equations (Kronecker-Capelli
theorem).

M. Classes

Task 1.  Using the Gauss Elimination Method solve followsygtems of equations:

( Xy — X3+ x4=2

a) 2x1 + 2x, +3x3+5x, =1

X1 + 3%, —2x4, =0

\ X, —Xx3 +3x4=3
(—2x1 + 5xy + 2x3 — 2x4, = —1
b) —X1+ Xp— X3+ x4= 2
3x1 — 2%y +2x3+ x4 =-3

\ 2x1_3x2+3x3+5x4 = _7

Task 2.  Calculate the determinant of the matbusing the Laplace expansion and using a
computation schema of the Gauss Elimination.

1 2 1 2

_12 -4 -2 1

A=124 1 0 -2

0 3 2 2

Task 3.  Using the Gauss-Jordan Method solve following systef equations:

2x1 + X3 - X4_ = 0
- sz + X3 - X4_ = _8
a) _xl + xz - 3x3 + 4x4 = 8
3x1 - .x3 = 5
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Numerical Methods 2. Direct methods

_xz + x3 + x4 == 8

b) —X1 - 3X3 — X4 = _15
le + X3 — Xy = 7

3x1 + Xy — 2x3 + 2x4_ = -3

Task 4. Using the LU Decomposition Method solve followingsgems of equations:
2x1 + 2x2 - 4‘x3 + 2x4_ = _2
2x1 + 3x2 - X3 + X4_ = 0

a) _le + zxZ + 15x3 - 8x4 = 5
5x1 + 6x2 - 7x3 + 3x4_ = _5
—x1—2x2+ X3 — 3X4_ =-1

b) X1 + 6x2 - SX3 + 11x4_ = 1

- 2x2 + B.X3 - 5x4 == 1

—3x1 - 8x2 + 6X3 - 12x4_ = 2

Task 5.  Using the Cholesky Method solve following systerhequations:

X1 + 4x;= 2
a) X, + 2x3=-1
4x, +2x, + 24x3= 6

X1— X3 + x3+ x4= 0

—X1 +2x; — X3 — 2x4 = —1

b) X1— Xp+2x3— x4= —4

X1 — 2x2 - X3 + 7x4_ = 11

Task 6. List web pages by their Page Rank weightings agssyithiat the web consists of
the following links:
a) 1-2,2-3,2-1;
b) 4-51,2->3,2->43->4 4-2;
C) 1-2,2->33-4 4-51,1-42->42->1;
d) 1-2,1-42-1,2-3,2-»53->1,3-23->43->55->2;
e) 1-22-3,2-6 3-1,3-23->44-555-56,6-56-1;
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Numerical Methods 2. Direct methods

Task 1.

b)

Task 2.

Task 3.

b)

Task 4.

b)

Task 5.

1. Homewor k

Using theGauss Elimination Method solve following system®qg@iations:
( 6x1 +3x, +4x3+3x, = 3

2x1 — 3x, +6x3 +2x, = 4

4x, +4x3 —2x, = 2
\—2x1 +3x, + x3+ x4 =-3

( le‘l‘ x2+4x3+2x4= 2
_3x1 + 2x2 + 2x3 + 3x4_ = 1
{
_xl —4-x2 - Z.X3 + x4 = _5
\ 4x1+ xZ+SX3_SX4=_7
Calculate determinants of matricésndB using the Laplace’s formula and using

a computation schema of the Gauss Elimination Mktho
2 3 1 ¢ -1 -2 2 1 2

1 -2 3 2 -1

a=|1, 720 =21 p_|2 2 0 -1-2
3 1 3 3

T2 1 s 1 -1 4 0 1

0 1 2 -1-1

Using the Gauss-Jordan Method find solutions ofesgs of equations:
—3x1+ XxXp +2x3+4x, = 2
2X1 — 2Xx, +3x3 +2x4, = 4
—X;+ X3— X4 =-5
—2x1 +3x, —2x3+2x, = 1

2x4 + 7x3 + 2x4 =
—X1— X+ X3+ x4 =
4x, —3x; — X3— X4 =
3x1 +2x, + 3x3 — 2x4 = —

w N W o

Solve following systems of equations using the LécBmposition Method:
3x;1 —3x, + 6x3+3x4, =6
X1+ Xy +2x3—3x,=06
—X1+ 3%, — x3—2x4=1
X1+ Xy +5x3+7x, =2

2x1 — 2x5 + 2x3+2x4 = 8
X1 —2x, +4x3+3x,= 9
—X1 — Xy +6x3+6x, =12
Xy +2x, —5x3+5x, = 9

Using the Cholesky Method solve following systerhequations:
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Numerical Methods 2. Direct methods

9x1 - 3x2 + 6X3 =3

a) _3x1 + sz == 3
6x1 + 6x3 = 6
xl_x2_2x3+ Xg = 0
b) —x1 + sz + 4’x3 - 3x4 = 10

_le + 4x2 + 6.X3 - x4 == 4
x1—3x2— x3+7.X4:_7

Task 6. Solve systems of equations by List web pages by th@ge Rank weightings
assuming that the web consists of the followingdin
a) 1-2,2-3,2-43-1;
b) 1-2,2-33-13-44-1,4-2;
c) 1-41-51-62-12-33-13-55-15-6 6-1, 6-4;

Task 1.
0 x=f <30 ]
o x-f 2
Task 2.

detA = —6, detB = 12.

Task 3.
a) X=[-3 —-15 —-12 8%
1 3 2 117
b x=|-; -3 % 3
Task 4.
a X=[-1 0 2 —1%
by X=1[1 -1 0 2]
Task 5.

a X=[-1 0 2|©;
by Xx=01 3 -1 o]~

Task 6.
a) (21,3=4);
b) (2=314);

¢ (1,4653,.2).
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