Elements of Linear Algebra
A matrix is any rectangular array of nubmer
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if A hasj m rows and n columns then
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the order of the matrix A is mxn.
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[0, 0, ..., 0] zerorow vector.

Scalar product of two vectors:
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Scalar Multiples of a vector:
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Linear Combination of Vectors:
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Addition of two Matrices:
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The scalar multiple of a matrix:
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The Transpose of a Matrix:
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Matrix Multiplication:
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AB =
T cij

—

Ci; = (CL,', b]) = aﬂblj + aigsz +
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ABC = (AB)C = A(BC)

(AB)T = BTAT

A(B+C) = AB + AC

A=qojA+..+a,A,




Matrices & Systems of Linear Equations

a11Z1 + ... + a1,x, = b

A solution to a linear system is a
set of vectors z = (zy, ..., ) that
satisfies each of the system’s equations.

T = (Z1,...,ZTp) :

1A+ ...+ l'jAj +.+z,A,=0b




Gauss-Jordan elimination
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A1 = a11a92 — a12091, A13 = a13a92 — 12023

A31 = 31099 — az3a32, A3z = a3z3a2 — A23a32
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Application of G-J elimination

1 Inverse Matrix

Let A:R" - R, det A#0

Al exists



B is an inverse to A if

1.-.--0
BA=AB=I=[O”.J
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Systems of equations
1+ +x3=3
1 +To+2x3=0

2x1 + 9 + 33 =13

1 T9 T 36 13
3= [101] L n1= C 2 1 —1]
6= 111 Ty = -1 1 0
13 = L213_ I3 — L—l -1 1 |

z=2-3+1-64+(—1)13=—1
2y =(=1)34+1-64+0-13=3

23 = (—1)3+(=1)6+1-13 =4
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Matrix Rank

X, X, X3 X,

1 2 3 4
2 1 6 8
3 6 9 12

U

Y Xy X3 Xy

1 -2 -3 —4
2 3 0 0
3 0 0 0

y

Vi Yo X3 Xy

1 -2 9 12
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2 1 0 0 ( )
-9 0 0 O

rank A =2



steel 03 045 040

cars 015 020 010 = 4

mach 040 010 045
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The intersection of half-spaces is called a
polyhedron
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Convex combination of two points

X,

q

X = 7L1X1 + }L2X2 R 7\120, 7\42_>_0, }“1+7\'2 =]

Affine combination

X)

X = 7\.1X1 + }\,2X2

Convex combination of m points

X = zn:z,.x,.,z,. >0,) 4 =1
i=1




Vertex is a feasible point, which can’t be
represented as a convex combination of two
different points in

Any point in a polytop can be represented as a
convex combination of its vertices.

xeQ;x= zn:/z,.x,.,z,. >0, 4 =1
i=1
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