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COMPLEX VECTOR SPACE

1. If nis a positive integer, then a complex n-tuple is a sequence of n complex numbers (v 1 ,v 2
..,V n ). The set of all complex n -tuples Is called complex n-space and is denoted by Cn

2. For example
u=(1+1,-41,3+21),
v=(0,,5),

w = (6—\/7i,9+%i,ni)



EXAMPLE 02: Real and Imaginary Parts of Vectors and Matrices
5 icgbly 141 —{
v=3+1i-2i,5) and A—[ 4 6—2i]

Sol:
The real and imaginary parts of v

The real and Imaginary parts of v

The real and imaginary parts of A



.., U,) are vectors in C",

DEFINITION 2 If w= (uy, 1>, ....u,) and v = (v, v>
then the complex Euclidean inner product of u and v (also called the complex dot

product) 1s denoted by u - v and 1s defined as

u-v=1u vy +uv>+---+u,v,

We also define the Euclidean norm on C" to be

IVl = VvV = Vo + [l + -+ [ul?

> EXAMPLE 2 Complex Euclidean Inner Product and Norm
Findu-v, v-u, ||ul|, and ||v|| for the vectors

u=(1+17i.3—1i) and v= (141, 2, 4i)

Solution

u-v=1+D0+D+i2Q)+ B —D)E) =1 +i)(1—i)+2i +3—i)—4i)=—2—10i
A+DA+D)+20)+ @G =D =1 +i)(1 —i) =2 +4i(3+i)=—2+4 10i
lull = V1T +i2+[iP+13—iP=+v2+1+10= 413
IVl = VIT+iP + 2P + [4i]> = V2 + 4+ 16 = /22
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