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.Gaussian integers

Recall that the setof

complexnumbers
is

k =[x +iy)x,ye3
=Elt,i,k+e,...)
St0i

El"where l

Here are examples of

adding and multiplying:



C 1- 2i) +(2+4i)
E
= 2 +2i

and

(1 - 2i)(t +4i)

=I +4i - i - 8i]
=+3i - 8

- 11

=

+3i
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H: Let z
=xtiy be

a complexnumber.

The amigate
ofZ is E =x-iy.

z
=x - iy

The evalue of Z
is 121:iy

The real part of Z is
xand

-

we write Re(z)
=X

and

The imaginary part ofZ
is y
-

-
Im(z)

=y

=
=3+2=Ex: z =3 +2i S

Xi 8

E =3-2i

-IzI= 32 +(- 2)2
=Y3 i

Re(3 +2i1 =3 =3-2i
Im(3 +2i) =2



Find Ia+bi
-

+di

-
EX:
-

=())
-
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-

- Si =i

1-2=i

Hef: The set

&(i] =[a+bi)a,bezx)

is called the integers.
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and Z. WEX [i].

Thatis, I (i) is closed

under addition and multiplication.

⑭

f:Letz =a+bi,w
=c+di

where a, b, c, d
t X.

Then,

z +w
=(a +c) +(b +d) i
- -

in 2 in 2

z.W =

actbd2 +adi+bci

-d)
-Si]is notclosed

-

under division.
For example,



#

i
=IE

2 +3
-
2

-It- 2

⑰
= -5i+ x(i)

#Letz =x + iyek(i)

The form
of Zis

N(z) =x+y2



He: zE =(x +iy)(x -iy)
=>

xxy+ixy-iy

=

=N(z)

2xN(2 +3i) =243
=13

N(S -2i)
=5 +(-2=29

N(2) =N(2 +0i) =2
+0=4

N(3i) =N(0 -3i)
=0+(-3=9



Theurem Let z,w =x[i].
-

Then:

①N(z) is an integer

and N(z) >,0

② N(z) =0
iffz =0

③ N(zW1
=N(z/N(w)

: Letz =a+bi

and w =c+di
Where a,b, c,dek.

①N(z) =t b is a non-neg ative

iteger

② N(z) =a+b2=0

ifta =b =0



iff z =a +ib =0

③ N(zw)
=N((a +bi)(c +di))

=N(ac +adi
+bci+bdi

=N((ac - bd) +(ad
+bc)i)

=> (ac - bd)+(ad
+bc)2

=abd+bd

+ad" -added +b

=a(c+d4 +b")+dY

=(a +b4)(c+a4
=N(z). N(w) ⑯



ceptual:think of the

as a way
to

norm function
tothe non-negative

mup [i] integers-
i)=a +b -[i]

ij·-2+it 1
o
- z-i

integers

N non-

negative
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