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Definition :Field :a set F with two operation (+)& (x) such that

(1)1-for any a,beF,then a+beF (closure)
2- atb=Db+a (commutative)
3- if ceF,then a+( b +c)=(a +b)+c (associative)

4- There is an element O€ F such that if a € F,then a + 0 = a(identity
element)

5-Va € F3 — a € F s.t a+(-a)=0 (inverse)
(2) 1-for any a, beF,then a xb € F (CLOSURE)

2- ax b=bxa (commutative)

3-Ifce F,then aX (b xc)=(axb) X ¢ (associative)

4- there is an element 1 €Fs.tif a € F,thena X 1 = a (identity
element)

5-Va#0 EF3a l'eFs.ta xal=1
(3)Va,b,c € F,thena X(b+c)=aXb+aXc
Definition 2:Field

1- (F,+) is commutative group
2- (F\{0}.X) is commutative group
3- X distribution on +
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Definition : Vectors

The set of all orders n-tuples (x4, x5, ... X)) Where x4, x5, ... X, are all real
numbers. An n-tuple is called vector and the numbers
X1,X9,.. Xy are called components of the vectors

Examples: x€ R, (x,x;) € R?, ...., (X1, X3, ..., X,) € R"

Definition of addition on the vecters

Let X=(x1,X5,..,%,), Y = (¥1, V1, ., V), then

X+Y=(x1, X2, ... Xn) + (Y1, V25 o Yn) = (X1 + Y1, eo0s X + Vi)

Def: Scalar multiplication:

Letr € R, X = (X1, X9, ..., Xp), then r(xq, x5, ..., Xp) = (rX1,7X2, ., TXy)

Def.: equal two vectors

"')xn)'y = (}I1,3/2, ""yn)' then X = Ylff X1 =Y, X2 =
Vo, .-

Examples :
Let V=(-1,0,2,3,-6),W=(1,0,-2,-3,6),U=(3,7,-6,2,-1)&Z=(0,0,0,0,0,)

Calculate U+V,V+U,3U,,3U+7V,V+W,0U
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Def.: Zero vector in R™

Is the vector in R™ and is denoted by 0,, =(0,0,...,0)
Def. The negative of X in R™ :

Denoted by —X=(-x1, =X, ..., —X,)

Example:

Let X=(1,2,-3,4) .Find —X and calculate X+(-X)

Theorem: let
X=(x1, X2, e, X ), Y = V1, V2, i, V)&Z = (24, 25,..,2,) be vectors in R™
& letr,s€ R, then prove that

1-X+Y=Y+X
2-(X+Y)+Z=X+(Y+2)
3-X+0=X
4-X+(-X)=0

5-(r .s)X=r(S x)

6-(r +s)X=r X +s. X
7-r(X+Y)= rX+r.Y
8-1.X=X

Examples 1:LET X=(1,-1,2),Y=(0,3,6),Z=(-5,0,2) ,then satisfy (X+Y)+Z=X+(Y+Z)

Example 2 :let r=3,s=-5, X=(4,-2,6),then satisfy (rs)X=r(SX)

Example 3 find 3(-5,2,3)
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Length of vectors :

Let X=(x , y) by Pythagorean theorem

I X |I=+/x? + y?

If X=(x1,%5, ..., X)), then || X lI= 1/xlz +x2 4 -4 x2

3-IF P=(x1, V1), Q = (x5, y,), then the distance between P&Q in R*

I PQ lI=+ (xz — x1)2 + (¥2 — y1)?
Example
Let P=(2,3),Q=(3,-4) find || PQ |
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