Linear algebra ontology

Linear Algebra

e

Equations: Matrix ~ Vector Scalar Solvers:
/ \ algebra algebra alge’ty \
Equation: System: Householder Gauss
X:vector,A:matrix / \ elimin. elimin.
b : scalar A matrix Cremer rule: / \
AX =b X, B :wvextors fori=1,2,...,n Forward Backward
AX = BT z; = A((AG)T/B))/A(A) elimin. elimin.

Figure 1:A fragment of linear algebra ontology
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Matrix algebra ontology

Matrix Algebra

Matrix / \ Operations
AN |

Definition: Special: Unary: Binary: Laws:
m,n :integer I : i,U :d matrizt!—1 — matriz - k:scalar
. 5 - matrix
i<js<n U,;=0 matrix vig matrix X vector k : scalar
1<i<m forj<i scalar|matrix  — matriz|vector A,B,C : matrix
/
3* Y ¥ / l
identity symmetry associativity distributy transpogescale
+ o+ +
AI=A  2'p- AZ(BZC)= A(B-C)= (AB)T=BTAT
A=A BLA AB o) ABTac kAT)= (kAT

Figure 2:A fragment of matrix algebra ontology
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\/ector algebra ontology

Vector Algebra
Vector Operations
Definition: Special: Laws: Unary: Binary:
kiinteger l:identity leta, b:scalars | |
ai,i: 1..k:scalars Vi, V2_v Vaivectors  yectorLvector  vectorx vector -— vector
(a1,...ax) be given vector Sscalar  vectorx vector=scalar
— \‘ scalarx vector—vector
identity: symmetry: associativity: distributivity:
Vi—wvi=1 Vi+Voe=Va+V i+ (Va+V3)= (a+b)x V) =
Vi+1I=V VixVo =Vox V3 (V1+V2)+V3 ax Vi +bxVp
I+Vi =W axV1 =V] xa Vix(VoxV3) =
I*Vlzo V1><V2=V2><V1 (Vl*VQ)*Vg
Vixl =0 ax*x (bx Vi) = (ab) * V1

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

Gaussi an El I m nati on:
| nput: {Matrix A, Vector B}
Qut put: Vector X

M := Concatenate (A, B)
F .= FowardEli mnation (M
X .= BackwardEl i mnation (F)
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SADL expression

<?xm version="1.0" ?>
<sadl| >
<syst em nanme="URI (Gausi an)"i nput ="URI (A) URI (B) " out put="URI ( X)" >
<conponent name="URI (Cat)"i nput="URI (A) URI (B)"output="URI(M"/>
<conponent nanme="URI (Forward)"input="URI (M "out put="URI (F)"/>
<conmponent nanme="URI (Backward)"i nput="URI (F) "out put="URI (X)"/ >
</ syst enr
</ sadl >
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