
� � � � � � � � � � � 	 	 
 � � �  � � � �

4x0 − 9x1 + 2x2 = 2
2x0 − 4x1 + 4x2 = 3
−x0 + 2x1 + 2x2 = 1

















4 −9 2
2 −4 4
−1 2 2













x0
x1
x2






=







2
3
1







A x = b



� � � � � � � � � � � 	 	 
 � � �  � � � � � � �  � � � � � � �

� � � � �  � � A(0)x = b(0) � � A(0) = A � b(0) = b 






4 −9 2
2 −4 4
−1 2 2









x0

x1

x2



 =





2
3
1





� � �  � � �  x0 � � � � 	 � � � � � � � � 	 � � � � � 	 � � � � �
	
� � � � � � � �  � � 
 	 2

4

� � � � � � 	 � �  � � � �

 � � 
 	 −1
4

� �  � � � � � � �  A(1)x = b(1) �
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� � �  � � �  x1 � � �
	
� � � � � � � � � � 	 � � � � �
	
� � � � � � � �  � � 
 	 −0.25

0.5

� � � � � � 	 � � � � � � � � � � 

A(2)x = b(2) �
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� � � � � � � � � � � 	 	 
 � � �  � � � � � � 	 � � � � � � � � � 	 � 	 � �  � � � � � � � � � � � �
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� � � � � � � �� � � 	 
 � �  � �

x2 =
2.5

4
= 0.0625

� � � � � � � � 
 � �

0.5x1 + 3 · 0.625 = 2 ⇒ x1 = 0.25

� � � 
 � � � � � � 
 � �

4x1 − 9 · 0.25 + 2 · 0.625 = 2 ⇒ x0 = 0.75



� � � � � � � � � � � 	 	 
 � � �  � � � 	 �

� � � � � � 
 � �  � 
 	 � � � 
 � 
 � � � � k = 0, . . . , n − 2 � � � � i, j = k + 1, . . . , n − 1 �

mik =
a
(k)
ik

a
(k)
kk

a
(k+1)
ij = a

(k)
ij − mik · a

(k)
kj

� � � � � � 	 � �  � � 	 � � � � � � � 
 � � � 
 � � 	 � 
 � � 	 � � � � � � � � � � k = n − 1, . . . ,0

xk =
bk −

∑n−1
j=k+1 akj · xj

akk



� � � � � � � � � � � 	 	 
 � � �  � � � � � � � � � 	 	 � � � � �

{ � � � � � FilesMatriu(a) = ColsMatriu(a) = DimV ector(b)}

� � � � � EliminacióGaussiana( � � � 	 � 
 a : Matriu, � � � 	 � 
 b : V ector)

{ � � � � � a, b �  � � � � � � 	 � � 
 � � � 
 � � � � 
 � �� � � � � � � 
 � �  � 
 	 � � � 
 � 
 }

� � 


i, j, k : � � � � 


mik, aij, bi : 
 � � �

 � � 




� � � � � � � � � � � 	 	 
 � � �  � � � � � � � � � 	 	 � � � � �

k := 0

� � � � � � ¬(k > � � � � 	 � � � � � � � � �� � ) 	 � �

PivotatgeParcial(a, b, k)
i := k + 1

� � � � � � ¬(i > FilesMatriu(a)− 1) 	 � �

mik := ConsMatriu(a, i, k)/ConsMatriu(a, k, k)
j := k + 1

� � � � � � ¬(j > ColsMatriu(a)− 1) 	 � �

aij := ConsMatriu(a, i, j) − mik ∗ ConsMatriu(a, k, j)
AssigMatriu(a, i, j, aij)
j := j + 1

	 � � � � � �

bi := ConsV ector(b, i) − mik ∗ ConsV ector(b, k)
AssigV ector(b, i, bi)
i := i + 1

	 � � � � � �

k := k + 1

	 � � � � � �



� � � � � � � � � � � 	 	 
 � �� � � � � � � � � � � � � � �

{ � � � � � FilesMatriu(a) = ColsMatriu(a) = DimV ector(b)

∧ det(a) 6= 0 ∧ a = A ∧ b = B

∧ 0 ≤ k ≤ FilesMatriu(a) − 2}

� � � � � PivotatgeParcial( � � � 	 � 
 a : Matriu, � � � 	 � 
 b : V ector, � � � k : � � � � 
 )

{ � � � � � � � � 	 � r � 
 � � 	 � | Ark |= maxk≤i≤n | Aik |

∧ a, b � � � � � � � � � � � � � � � 
 � � � 
 � � � � � � � � � k, r � � A, B}

� � 


max, el : 
 � � �

i, r : � � � � 


 � � 




� � � � � � � � � � � 	 	 
 � �� � � � � � � � � � � � � � �

{ � � � � � � �  � � r :| ark |= maxk≤i≤n | aik |}
max := Abs(ConsMatriu(a, k, k)); r := k
i := k + 1

� � � � 
 � ¬(i > FilesMatriu(a) − 1)  � 


el := Abs(ConsMatriu(a, i, k))

	 � el > max → max := el; r := i
ut el ≤ max → ∅

 	 �

i := i + 1

 � � � � 
 �

{ � � � � � � 
 � � � � � � � � � k � r}

	 � r = k → ∅
ut r > k → IntF ilesMatriu(a, k, r)

IntF ilesV ector(b, k, r)

 	 �



� � � � � � � � � � � 	 	 
 � �� � � � � � � � � � � � �

{ � � � � � FilesMatriu(a) = ColsMatriu(a) = DimV ector(b) ∧

det(a) 6= 0 ∧ det(a) 6= 0 ∧

a = A ∧ b = B ∧ 0 ≤ k ≤ FilesMatriu(a) − 2}

� � � � � PivotageTotal( � � � 	 � 
 a : Matriu, � � � 	 � 
 b : V ector, � � � k : � � � � 
 )

{ � � � � � � � � 	 � � r � s � 
 � � � 	 � | Ars |= maxk≤i,j≤n | Aij | ∧

∧ a � � � � � � � � � � � � 
 � � � 
 � � � � � � � � � k, r � � � � � � � 	 � � � � k, s � � A

∧ b � � � � � � � � � � � � 
 � � � 
 � � � � � � � � � k, r � � B}

� � 


max, el : 
 � � �

i, j, r, s : � � � � 


 � � 




� � � � � � � � � � � 	 	 
 � �� � � � � � � � � � � � � 

max := Abs(ConsMatriu(a, k, k)); r := k; s := k
i := k

� � � � � � ¬(i > FilesMatriu(a)− 1) 	 � �

j := k

� � � � � � ¬(j > ColsMatriu(a)− 1) 	 � �

el := Abs(ConsMatriu(a, i, j))

� �

el > max → max := el
r := i
s := j

ut el ≤ max → ∅

	 � �

j := j + 1

	 � � � � � �

i := i + 1

	 � � � � � �

IntF ilesMatriu(a, k, r)
IntF ilesV ector(b, k, r)
IntColsMatriu(a, k, s)



� � � � � � 	 � � � � � � � � 	 � �

{ � � � � � DimV ector(b) = FilesMatriu(a) = ColsMatriu(a) ∧

DimV ector(b) = DimV ector(x0) ∧ espilon > 0}

 � � � � � SolucioIterativa( � � � a : Matriu, � � � b : V ector,

� � � x0 : V ector, � � � epsilon : 
 � � � ) 
 � � � 
 � � V ector

{ � � � � � x = SolucioIterativa(a, b, x0, epsilon) ∧

DimV ector(x) = DimV ector(b) ∧

xant � � � 
 � � � 	 � �  
 � 
 � � � � 
 � �  
 � � � � � � � 
 x ∧

| xant − x |≤ epsilon}

� � 


xant, x : V ector

 � � 




� � � � � � 	 � � � � � � � � 	 � �

xant := x0

x := CalculaIteracio(xant, a, b)

� � � � 
 � ModulV ector(DiferenciaV ectors(xant, x)) > epsilon  � 


xant := x

x := CalculaIteracio(xant, a, b)

 � � � � 
 �


 � � � 
 � � x



� � � � � � 	 � � � � � � � � 	 
 � � � � � � � �

{ � � � � � FilesMatriu(a) = ColsMatriu(a) = n ∧

DimV ector(xant) = DimV ector(b) = n ∧

∧ ∀i : 0 ≤ i < n : aii 6= 0}

 � � � � � CalculaIteracio( � � � xant : V ector, � � � a : Matriu,

� � � b : V ector) 
 � � � 
 � � V ector

{ � � � � � x = CalculaIteracio(xant, a, b) ∧ DimV ector(x) = n

∧ ∀i,0 ≤ i < n, xi =
bi−

∑j<n
j=0,j 6=i aij·xantj

aii
}

� � 


i, j : � � � � 


sum : 
 � � �

x : V ector

 � � 




� � � � � � 	 � � � � � � � � 	 
 � � � � � � � �

x := CrearV ector(DimV ector(xant))
i := 0

� � � � � � ¬(i > FilesMatriu(a)− 1) 	 � �

sum := ConsV ector(b, i)
j := 0

� � � � � � ¬(j > i − 1) 	 � �

sum := sum − ConsMatriu(a, i, j) ∗ ConsV ector(xant, j)
j := j + 1

	 � � � � � �

j := i + 1

� � � � � � ¬(j > ColsMatriu(a)− 1) 	 � �

sum := sum − ConsMatriu(a, i, j) ∗ ConsV ector(xant, j)
j := j + 1

	 � � � � � �

AssigV ector(x, i, sum/ConsMatriu(a, i, i))
i := i + 1

	 � � � � � �

� � � � � � � x



� � � � � � 	 � � � � � � � � 	 
 � � � 	 	� � � � � � � � �

{ � � � � � FilesMatriu(a) = ColsMatriu(a) = n ∧

DimV ector(xant) = DimV ector(b) = n ∧

∧ ∀i : 0 ≤ i < n : aii 6= 0}

 � � � � � CalculaIteracio( � � � xant : V ector, � � � a : Matriu,

� � � b : V ector) 
 � � � 
 � � V ector

{ � � � � � x = CalculaIteracio(xant, a, b) ∧ DimV ector(x) = n

∧ ∀i,0 ≤ i < n, xi =
bi−

∑i−1
j=0 aij·xj−

∑n−1
j=i+1 aij·xantj

aii
}

� � 


i, j : � � � � 


sum : 
 � � �

x : V ector

 � � 




� � � � � � 	 � � � � � � � � 	 
 � � � 	 	� � � � � � � � �

x := CrearV ector(DimV ector(xant))
i := 0

� � � � � � ¬(i > FilesMatriu(a)− 1) 	 � �

sum := ConsV ector(b, i)
j := 0

� � � � � � ¬(j > i − 1) 	 � �

sum := sum − ConsMatriu(a, i, j) ∗ ConsV ector(x, j)
j := j + 1

	 � � � � � �

j := i + 1

� � � � � � ¬(j > ColsMatriu(a)− 1) 	 � �

sum := sum − ConsMatriu(a, i, j) ∗ ConsV ector(xant, j)
j := j + 1

	 � � � � � �

AssigV ector(x, i, sum/ConsMatriu(a, i, i))
i := i + 1

	 � � � � � �

� � � � � � � x


