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The perfect answer :

(1) If a, b are integers numbers, the number m is said to be the least
common multible of a, b and written [a, b] if
)m>0 ii)alm, b|m i) if alc and blc, then m<c.
Also, [6,15,20]=30

(2) Let (a,b)=d.
—d|aand d|b
:>d|aq and d |b
=d|(b-aq)=r
=d|a, dlr
= d<(a,r)
= (a,b)<(a,r) Q)
Conversely, let (a,r)=c
— claand c|r
= c|aq and c|r
= c|aq+r=b
—=cla,clb
= c<(a,b)
= (a,r) <(a,b) (2)
1),2) = (a,n)=(a,b) .



(3) Let (a,b)=d |c.

—dla, dlb and dlc

=3 k,s,t suchthat a =kd, b=sd and c =td

=d=ak, d=b/ls and c =td

=d=(1/2k)a+ (1/2s) b and ¢ =td

=d=ma+nb and c =td

=c=td=tma+tnb

By comparison with the given linear equation we have

Xx=tm and y=tn isthe solution of the equation ax+by=c
Conversely , let X, , Y, isthe solution of the equation ax+by=c
= aX, + by, =c

since (a,b)=d = d|la and d|b

:>d|ax0+by0

:>d|c.

(4) 360=2x 123 + 114 ;
123=1x114+9 ;
114=12%x9+6 ;
9=1x6+3 ;
6=2x3+0.

— (360, 123) = 3| 99.
So, the given equation has a solution
3=9-6;
=9-114+12x9
=9x13-114
=13 x (123 - 114)
=13 x 123 - 13 (360 — 2 x 123)
=39 x 123 - 13 x 360
— 99 = (33 x 39) 123 — (33 x 13) 360
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= 1287 x 123 — 429 x 360
=123x-360y
= X,=1287 ; Yo = - 429.
= X=X, +kb/d=1287+120k ; y=y,—ka/d=-429-41Kk .

(5)If a=b(modn) and c=e (modn), then

nla-b and n|c-e

= 3 k,s suchthat a-b=kn and c-e=sn

= (a-b)-(c-e)=(k-s)n

= nl@-b)-(c-e)=(a-c)-(b-e)

= a-c=b-e(modn) and

a.c-b.e=zac+tbc-bc-be=c(@a-b)+b(c-e)=ckn+bgn
=(ck+bg)n
= In

n|ac-be

U

= a.c=b.e(modn).

(6) The Euler function ¢ (n) is numbers which are relatively prime with n.
® (720) = @ (2* x3° x 5) =720 (1 - 1/2). (1 - 1/3). (1 — 1/5) = 192
Also, let nbe aprime number ,so01l,2,3,...,n-1 areprime with n
Thus ¢ (n) =n-1.
Conversely, let @ (n)=n-1.

if n is not prime number, there is d which devisor of n such that
l1<d<nand (n,d)=d.
I . e. there is at least one number of 1, 2, ..., n —say d- not relatively

prime with n.

¢ (n) <n-2. This is a contradiction, therefore n must be a prime.



(7) The functions & , T are not perfect multiplicative because.
6(2x4)=0(8)=15%3 x 7 = 5(2) x 5(4)
T(2x4)=1(8)=4#2x3=1(2) x1T(4)

Also, ¢ (228) =560 and t(100)=9.

(8) The positive integers X, y, z are called primitive Phythagorean triple if
X*+y*=7> and (x,y,2)=1
Let x,y, z are Phythagorean triple, then x*+y?*=2* and (X,y,z)=d
Thend [x , dly ,d]z

= 3X;,Y1 , Zy suchthat x=x;d, y=y;d, z=2;d.

Since X2+y?=7° ,then x;2d%+ y,° d?=z,%d% Thatis xi2+ yi° = 74°
and (Xq,y1,21) =1

Thus Xy, y1, Z; are primitive Phythagorean triple.

The inverse is true because if X1, y1, z; are primitive Phythagorean triple, then is
X+ y1°=2°

By multiplicative of d?we have x;°>d®+ y;°d?=27,°d% That x* +y? = 22
Hence x, Yy, z are Phythagorean triple

To prove that (x1,y1)=1.
Let (X;,y1)=d>1

=d |x1 and d |y1 (2)

=d |x? and d |y

=d |x?+y;?

=d |Z;|_2

=dlzz @

(1),(2) = (X1, Y1, Z1) > 1 which is a contradiction.



