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Definition 2-1

A field consists of a set, denoted by #. of elements called scalars and two

operations called addition * +” and multiplication ™" the two operations

are defined over # such that they satisfy the following conditions:

1. To every pair of elements z and f in #, there correspond an element x+

in # called the sum of @ and 8, and an element z- f or 2f in #. called the——

product of x and B. -
2. Addition and multiplication are respectively commutative: For any «,

a+f=p+x a- =P E—

3. Addition and multiplication are respectively associative: Forany «, 8,7 in #,

(+B)+y=a+(f+7) (- f)y=2(F"Y) S

4. Multiplication is distributive with respect to addition: For any «, §, 7 in &,

- (B+y)=(a f)+(ay)

5. # contains an element, denoted by 0, and an element, denoted by 1, such_

that x +0=42, 1- 2=« for every x in &,
6. To every o in &, there is an element f in & such thata +f§ =0. Theelement

B is called the addztwe inverse.

7. To every a in # which is not the element 0, there is an element y in # such

that -y = 1. The element y is called the multiplicative inverse. -
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*Y. ver a field &%, denoted by ( Z, #), consists of a set, denoted by %,

of elements called vectors, a field &, and two operations called vector addition

and scalar multiplication. The two operations are defined over £ and & such

that they satisfy all the following conditions:

1.

To every pair of vectors x; and X, in £, there corresponds a vector X +X;

in #, called the sum of x, and x,.

2. Addition is commutative: For any X, X, in &, X; +X; =X; +X;.
3. Addition is associative: For any X,, X,, and X; in &, (X; +X;) +X3=X; +
(X5 +X3).

o »n

10.

& contains a vector, denoted by 0, such that 0 +x =x for every x in ¥.

The vector 0 is called the zero vector or the origin.
To every X in %, there is a vector X in %, such thatx +X=0.

Toevery o in #, and every x in %, there corresponds a vector ax in ¥ called——

the scalar product of « and x.

Scalar multiplication is associative: For any a, § in # and any x in %,

o fx) = (af)x.

Scalar multiplication is distributive with respect to vector addition:
any « in & and any X;, X, in &, a(x, +X;)=0X; + X,

Scalar multiplication is distributive with respect to scalar addition:
any «, fin # and anyXx in X, (2 + fx=0x+ px.

For any x in &, Ix =X, where 1 is the element lin #.

For
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