
Homework 3

19) Let a,bic be integers such that

alc, blc and gad(a,b) =1,

show that ab/c.

b) show that god(a,b)=1is necessary.

Find a, b, c such that all and ble

butabXC.



b) a =6

b =8 ↓

c =24

gcd(a,b) =2

&
ab =48/24 =C

a) c =Hp;aia
Leta =4p.qi c

=1gjbib
S

b =7gibi Di,giare prima

Since gid(a,b)
=1, pi9i &i,]

↓

since a /C and 31c,

Mpigi and 7 g9;are in the prime
2

factorization ofC.

Hence ab/c.



If all, ble and abl c

theis gcd(a,b)
=1?

No. Counterexample.

·

a =3

c
=18

b =6

g(d(q,b) =3 + 1



C Letorg (g) denote the order of g in a group.

complete the tables:

1r(z,t) I(23,T)722x23e

-
odia onish (0,0)

I (0,1)

a (0,2)
(1,0)
(1,1)

I

4

· (12)
-

Observe thatout (a,b)) =ord (a) or(b)

Prove that this is true for all am and beIn

where m and i are coprime.

-

S

I



c) Let org(y) denote the order
of gin a group.

complete the tables:

In (a,t) In (k3,+) ↳xe
I 20,0)
-

ab (0,2) 3
I 3

(0,1) 3

2 3 (1,0) 2
S

(1,13 6
h

· (1,2)6

Observe that
oc(ca,b))

=urdcaLom(b)

Prove that this is true for all a tEm and beIn

where m and is are coprime.

ord(a,b)) =oda)ord(b)

gadorda or(bL



Letd =0rd(((b)).

d.(a,b) =(0,0)

d.a =0 and d.b =G

Hace ord(a)/d
/ &

on(b)/d

~ 1
↑

1

gacoucal,nuck
in

M

↓
+4e od(a).odsbild

&

\

1

1.3

-

e.(a,b) =(a,eb)
= (0,05-

Hace, dle
Since Old anddie, de

g(d(0d(a),0r(b)) =1

because godinn) = 1and ookaIn and ordiblu



2. Prove the Extended Gudidean algorithm:

For all integers a, b, there exists

integers u, v such that

-au +bu =gcd(a,b)



Extended Euclidean algorithme

Find U,V such thatautbr=gadca,b)

h



3. Given integers a, b. show that

if there exists integers U, v such that

au. +bv =1

then gcd(a,b)
=1

5) If there exists integers 4, such that

au+bu =6, is it always the

that g(d(a,b) =6?

If no, provide a counterexample.



·

b) ax +bv
=
6

7.1 +1.61) =6

gcd(q(b)=g(d(t,1)
=

1

1



4. find a value Xthat simultaneously
solves the congruences or show

thatno such value Xcan exist.

a) X
=
3mod=

X
=

4 mod 9

b) X =

13 mod 7/

X = 41 mod 97

c) X =7med 9
-

X =3 mod 6



a) X
=
3madIX

=3)

X
=

4 mod 9 3
b) X =

13 mod 7/

3
x=5764

X =41 Mod97
C x =7 med 9

X =3 mod 6

Use Extended EudidemAiguation. To fod c,22

m,n, +1> 1z
=

1.

Thx =x,Mz1z
+Xz,R,

-

1



2 x =7 mod 9 3
Ifgub(9,5) =3
they no, solution?!No

X =3 mod ⑥

Proof:
If xexists, then 1g,dt]

X =9g +7

x
=

6q +3

0 =3(39 -29) +4

·

=(a-3q)3

3/(9393 but3/4

So, that can'tbe solution

ifgcd(n,n)=1Lenna:X = a God M
there could still be

x =bndn
aib sit ithas

has a solutire for all d,6 sontiol

iff gid(u,n) =1



X=31
X
=
3mod 7

3X
=

4 mod 9

Find U,VSit

7u +9v =1 W

Endidea:9 =7.7 +2 ⑨

· &

7 =0.3
+E

-

1 =7 - 2. 3

=7 - (9 -1) =3

=

7 - 9,3 +7.3

=7(4) =9.(3)

u =4,v =
- 3

X =3.9.V + 4.7.U


