
Linear algebra ontology

AX = BT xi = ∆((A(i)T /B))/∆(A) elimin. elimin.

AX = b X, B : vextors for i = 1, 2, . . . , n Forward Backward

b : scalar A : matrix Cremer rule:

X:vector,A:matrix elimin. elimin.
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Figure 1:A fragment of linear algebra ontology
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Matrix algebra ontology

AA−1 = I AB = BA A(BC) = (AB)C

k(AT ) = (kA)TIA = A B
+

− A (A
+

− B)
+

− C) AB
+

− AC

(AB)T = BT ATAI = A A
+

− B = A
+

− (B
+

− C) = A(B
+

− C) =

identity symmetry associativity distributy transpose∧ scale

1 ≤ i ≤ m

i ≤ j ≤ n Ui,j = 0

for j < i
matrix

∇|∆
→

scalar|matrix
matrix×

matrix
vector

→ matrix|vector A, B, C : matrix

k : scalar

m, n : integer

Definition:
I : i, U : d

Special:

matrixT |−1 → matrix

Unary: Binary:
. . .

Laws:

k:scalar
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Figure 2:A fragment of matrix algebra ontology
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Vector algebra ontology

Vector Algebra
������9

XXXXXXz
Vector
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Operations
���) ?

PPPq
Definition:
k:integer

ai, i : 1..k:scalars

(a1, . . . ak)

Special:

I:identity
Laws: Unary:

?

Binary:

?let a, b:scalars

V1, V2, V3:vectors

be given�������)
����

HHHj

XXXXXXXXz

vector
T
→vector

vector
⊥
→scalar

vector×vector
+|−|∗
−→ vector

vector×vector
∗
→scalar

scalar×vector
∗
→vector

identity: symmetry: associativity: distributivity:

V1 − V1 = I

V1 + I = V1

I + V1 = V1

I ∗ V1 = 0

V1 ∗ I = 0

V1 + V2 = V2 + V1

V1 ∗ V2 = V2 ∗ V1

a ∗ V1 = V1 ∗ a

V1 × V2 = V2 × V1

V1 + (V2 + V3) =

(V1 + V2) + V3

V1 ∗ (V2 ∗ V3) =

(V1 ∗ V2) ∗ V3

a ∗ (b ∗ V1) = (ab) ∗ V1

(a + b) ∗ V1 =

a ∗ V1 + b ∗ V1

Figure 3:A fragment of a vector algebra ontology
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Gausian elimination algorithm

Gaussian Elimination:
Input: {Matrix A, Vector B}
Output: Vector X

M := Concatenate (A, B)
F := FowardElimination (M)
X := BackwardElimination (F)
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SADL expression

<?xml version="1.0" ?>

<sadl>

<system name="URI(Gausian)"input="URI(A) URI(B)"output="URI(X)">

<component name="URI(Cat)"input="URI(A) URI(B)"output="URI(M)"/>

<component name="URI(Forward)"input="URI(M)"output="URI(F)"/>

<component name="URI(Backward)"input="URI(F)"output="URI(X)"/>

</system>

</sadl>
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