
abi = a bz

=24b2-bi

= c + di = am+b2
- artyzi

c = a2+b
=> S d =-+b

True if a ton b 0.

(
- 1

+ si) =

(- 1 +ick(-1+ si)
8

=
( - 2i3 - 3)) - 1+ it

G

=

- 1 +2i3 +3 + i3 +2 .3 - 3i3

g



=
- 1

- 1 +is
is indeed a cube root of

1

.
2

z = is z- i = 0

1 = 62 - Hac

= 0 - 4 . 1)- 1)

= 4i

z1 =

-b - 1 -b+ 1

2a ze =

zu

=- 49
I

2i

2
2

-2 - 2i 2 + 2i
- =

2 2

=-2 2i - 2 + zi



1. Let : c = a +bi and B = X + yi where ab, y ,
XER

x+B = (a+bil + (x+yi) B + c = (x+ yi) + latbil

= (a + x) + (b+y)i = (a+ x) + (b+y)i

Both : a+ B and B +9 give the same result
, therefore :

a + B = B+x
,
whm a , BEC

=> commutativity of complex numbers

2.Let : < = a + bi

B = c + di

X = e + fi

where : a
,
b
, c

,
d
,

2
,
fe

|x +B) + X = (a +bi + c+ di) + e + fi

= (a + c + e) + (b + d +f)i



moreover :

a + (B+ x) = a +bi + ( + di + e+ fil

= (a + c + e) + (b + d+fi

=> ( +R) + x = c + (B+ X) ,
where : x+p+ xEk

=> Associativity of complex addition

3 . Let : < = a+ bi

B = c + di
,
where a

,
b
,

c
,
d
,eif ER

x = e + fi

(aB)x = ((a+bi)(c +di)](e +fi)

= (ac + adi + bci - bd)( + fil

= ace + adei + brei-bde + acti-adf-bct-bdfi

= lace-bde-adf-bcf) + Jade +bce + act- bdf) ;

a(ix) = (a+bi)[(c +di)(e+fil)
= (a+bil(ce + cfi + dei - df)

= acc + acfitadei-adf + bcei-bot-bde-bdfi



= lace-adf-bcf-bde) + (act +ade +bx - bdf) ;

From this we observe that : (CBIX =< /BM where x ,
B

,XEk

=> Associativity of complex multiplication

4. Let < = a +bi and B = -a-bi where a
,
b
,
c ,dEN

a + B = (a +bil + 1- a - bi)
= a - a + bi - bi

= O

This means there exists at least one additive inverse for X.

Now suppose 7 B'EK : B = R
1

, we get :

&+ B = 0 ①

S x + 31 =02

0 - 2 : c+ B - (a +B) =0(a - x +B- B = 0

cx B = 3)

In conclusion : #C
,

J B : C + B = 0

Also : B is a unique additive inverse.

3. Given xEK* where C = atbi a
,bER suppose BEK where

1
B =

a+ bi
:

aB = la+bil atbi



= (a+bil)at-

= (a+bi))a
a -abi +abi +b2

=

a2 + b2

a + 63
=

a+ 62

= 1

There then exists at least one multiplicative inverse.

Suppose now FBI such that aB = 1

take : <B = 1 . Bl

Es X . B . B' = Bl

= ( . 3% T = 4

( 1 . B = B

= B = B

The solution for the multiplicative inverse therefore is unique.

6. Let x
,
B

, XEK where : x = atbi a ,
b
,
c ,
d

,
e

,
FER

B= c +di

x = e+fi

x(x+4) = (e+fi)[(a+bi) + (c+di))



= ( +fil(a+c +bi + di)
= ae + ce + bei + dei + afi + cfi - bf - af

= (ae + ce - bf - df) + (be + de + af +cf)i

comparing this to :

xx + xB = (e+fil(a +bi) + (e +fi)(c+di)
= ae + bei + afi-bf + ce + dei + cfi - If

= (ae - bf +ce - df) + (be +af+ de + (f)i
Both of these expression give the same complex number , they must
therefore be equal .

x(x+B) = xx+ x4

We have :

(+( = (6) = S
4 + 2x1 = 50
-3 +2x2 = 92

1 + 2 xz = -66
7 + 2x4 = 84



0 : 4 +2x1 = 5 Es 2xy= 3 - 4

Es Xn = E

② : - 3 + 2xz =9) 2x= 12

> Xz = 6

③ : 1+ 2xz = -bes Xy =
-=

④ : 7+ 2x4 =8 Xy = E

We get x to be : x=

2- 3i
We have :

↑ (i=
4 (2- xi) = 12 -3iesx =

12-3i

2 - 39

(12-5i)(2+3i)
=

22+ 32

24 + 38i - 10i + 15
=

13



=

39 + 28 ;
13

= 3+ 2 ;

If I for each of the equations does not equal this result

the assumption in the exercise is true .I can not be multi valued.

1(3+ 4i) = 7 +22i1=72
17+22i)(5-4i)

=

32+ 42

=
35-28i + 110i + 88
41

=

123+zi

= 3+ 2 ;

still true.

X ( - b+ +i) = - 32 -giex = - 329
(32+ gi))-6-ti

--

6 + 72

=

-

- 192 -224i - 34i + 63

85

=
-

129-278 %

85

129 +278i
-

85



Not all values forI are equal , there does not exist a unique
X for which

, the assumption is true.

1 .
Let : x = (x1 , X2 , Xs , . . . ,Xa)

y = (ye , x , ..., yn)
z = (z1 / z2 , ..., zn)

(x+y| +z =[(x +ye)+z ,..., (xn +yn) +zn)
Since addition of scalars is associative this is equivalent to :

= [xn + (y1 +z1) ,..., xn + (ym +zn)]
= x + (y+z)

2
.
Let x = (x , Xz , ..., Xn) and a

, bETF

(ab)x = (ab)(xy , xz , ..., xa)



Since multiplication of scalars is commutative
, this is equivalent

to :

= a(bxn , bxz,..., bxn)
= a(bx)

3
.

Let : x = (x , x2, ...,Xn)
1 . x = 1 - (x1 , ..., Xa)

= (1-x ,..., 1 - xm)
= (x1 , ..., xn)
= X

4 .

Let :/E and x = (xn , x21 ... (a) , y = (X / x2 , . . . ,xm)

x(x+y) = x)(x+ ... (a) + (yn , ..., xn))

= X(x1 , . . . xn) + y(yx ,..., xm)

= X . X+ 1 . y

5 . Let : x = (x , ... , Xm) and a,bett



(a+b)x = (a+b)(Xn , ..., Xm)

= ((a+b(x+, ..., (a+b) xn)
= (axn+bx ...., axn + bxn)

= (ax, , ..., axm) + (bxn ...., bxn)

= ax+ bX


