
Midterme QB A

1)Use extended exclidean algorithm to and gep.

If yod (9,4) =1 the 1 y,V integers

· 4g
+pV =1

Ug =I mod p

D

u =g
- 1



2) abelin

1

=oal:show that GId] CG is also a group.

we call GId] is a subgroup.

(i) Identity:e is an identity of GId]
because ed = e, hence efG2d].

(ii) If geGId], they gt-Gid] because

g. g. =eI (9.g -1)d =e
gd. (g-1)
=e

(+)d =

(iii) closure. For all I, heGId], gob EcId]. because

(9.4)* =9%.4d =e

(iv) associativity:bed)
=G

(9.b).C =a.b.c)



3)a) What's the order of2 in R3*?

b)Whats the order of1 in 5*?

c)Let p be prime.

Whatis the outer of p-l inIp*?
Justifyyour answer

a) 2,2
=

=1

ord(2) =2

b) 4,42 =
11

ord(4) =2

C) ord(p-1) =2

because (p -1)
=p22p +1

=I nod P



3. Solve

I* =11 mod 67

ord(z) is a divisor of 66= 2.3.11

ord (7) =2.3.1) =P,P2 P3

n,
=3.1) 9, =gR, ni

=h1 ord(9, =2

n = 2 - 11 92 =gez 42 =44- wrd(z) =3

13 =2.3 93 =g13nz =h40rd(9)= 1)

solve XyX2, X3

9=h, g = h2,9 =b3
/

Solve X Sit X= Y, God P,
x =xz Mud Pa Using CRT.
X =xs uid PC



↳. Two conquences
X =X, mod pi

x
=x2 Mud P2

p, 4 + PzV
=1

X =x,PaV +XaP, y

Three conquences
X
=

x, mid P1

X
=

x2 Mod P2

X
=

x3 and P3

n1 =P2P3

12 =P, P3

·3 =P, PL

g,d(ni,pi) =1 Milli +PiVi =1

X
=x,n, u, +x2nzU2 +x3 3Us

Abritany number of congruences

X =Ximod pi N =
P, ... Pn

ni =N/Pi

save billitpiU=1
R

x
=

5 xinili

i =1



5) Prove that

(21",0) =(X2,+)x(2s,t)

1 C0,07

2 Ca,17
-

3 >10,z)

31,0),
6 (1,2)

Agenerator of22*= 3

Agenerator of (a,t) x(43,+). =(1, 17

order of an elementdivides order of

group,which is a. 3

isomorphic function maps generator to

gereatur f(3)) =i(1,1)
3 322 33=6

>
↓ ↓ ↓
4,1) (0,2) (1,8)


