vector space

Definition:- A vector space or linear space over the field F is an order trip

((V,+),(F,+,.),0) such that:

1)(V,+) is commutative group.

2)(F,+,.) is afield.

3) An operation o is called scalar multiplication satisfy the following:
a-ifce F,Xe Vthencov e V.

b- (ci1+c;)ox=c,0x+c,0x . Vcy,ceF xeV

c- (c1.c;)ox=c,0(c,0x).

d- co(x+y)=cox+coy. VceF, x,yeV

e- lox=x  Where 1lis identity of field.

Example:- Let V=IR" Defined the vector addition as X+Y=(X;+Y1),(X2+Y2), ..., (Xn+Yn)

defined Scalar multiplications
AOX=A0O(X1,X2,...,Xn)=AX1,AX2, ....,AX,

then ((IR",+),(R,+,.),0) is vector space X IR"—>X=(X1,X2,...,Xn)
1)(IR",+) is comm-group.

2)(R,+,.) is field.

3)if ceF,xeV then coxeV
Let AeF —»AeIR ,xeIR"

5o Mox=Ao(X1,Xo, . . ...Xn)=AX1,AX2,....,AX, €IR".



4)(Ath)ox A elR.

=(A1tA2)0(X1,Xo,. . .,Xn)=A10X1FA0X0 .. . . .. +110X,tA20Xj,

=(A1X1,AM X2, - .., M X ) FH(A2X1, . . ..., Ao X ) =A10X+AL0X

5) (M. h2)ox=(A1.A2)0(X1,X2, .. .... Xn)=((MA2) X, ... (M. A2) Xn)
=(M1.(A2.X1),. ... ... J1.(A2.Xn)=A10(A20X).

6)AO(X+y)=A0(X1+Y1,X2tY2, . . ., XnHYn)F (A (X1 HY1) A (X2HY2), - ..o A (Xn i)
=(A.X1tAY1,. .. ., AXpTAYn)=(AX1,AX2, . . . .,AX ) H(AY1,AY2, . . . ..,AYn J=AOXHAOY.
7)1ox=10(X1,Xa,....,Xn)=(1.X1,1.Xo, .. .., 1.Xp)=(X1,Xo,. . ..,.Xn)=X.

Remark:- A vector space V over the field F is called complex vector space if F is
field of complex number and is called vector space if F is a field of Real number.

Examples:- 1) let x be set of all real function defined on straight line with addition
(F+9)(x)=F(x)+g(x).

Scalar multiplication(af)(x)=a.f(x)

Then x is vector space.

2)Let V the set of all mxn matrices with real entire then V is vector space where
the operation is addition and multiplication.



