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#
⑫ a

,
be2 not both zero

If there exist integers

x
, y

with axtby = 1,

then gcd(a , b) = 1.

Prof: Let d =gcd(a ,
b).

Then ,
dla ,

dlb,
and d21 .

Thus
,

a = dk,
b = d

where R,
leZ

.

We are given ax + by = 1.

Plugging in we get

dmx + dly = 1
,



So, d[rx + ly] = 1. .

Then ,
all .

So
,

d = I l
.

Race d, 1 we get d=-



#
4(a)4001x + 2689y = 1

4001 = 1 . 2689 + 1312

2689 = 2 . 1312 + 65

1312 = 20 . 65 + 12

65 = 5 . 12 + 5

12 = 2 . 5 + 2 a
5 = 2 . 2 + 0

2 = 2 - 1 + 0

d = g(d(4001, 2689) = 1



1312 = 1 .-1:
65 = 1-2
12 = -20.
S = -Si
2 = 1 . - 2st

1 = 1 .8- 2.

F)-2 . (li-28)

=-74
= 1 . (l 0-2 )
- 7 .(l-20



-(1.-5)
= 109-9·+ 14420

=-9 .(l-I
+ 144 . (1-2.2)
- 20 . (I -20)
-

= 154-9.u
- 308. + 400.
-

= 154 .-3u
- 308 . (Into
#400. (10-2 .)



= 862 ·-317
- 800 (1312)
-

= 862·9-317Cu
-80(I-1)
662

. -1117-
-

We have

2689(1662) + 4001) =Eu Yo

utions:

X = X
.

- t(z) = 1662 - t(ii)

y = yo + t() = - 1117 + A(289)



-

x = 16 62 - 400/[-

Y =-111 7 + 26891



#
⑦ a

,
b > 0

d = gcd(a ,b)

Pre: all iff d = a

#roof: Let a 30 ,
670 .

18D Suppose all and d = ged (a ,
3).

We know ala and.
u given
a = (a)(1)

So a is a positive common

divisor of a and b.

This, .
Also dla Since d = ged(a ,

b)



and a 70
,

d>0 ,

thus we get u
Since and and dea

we get d = a.

#D Suppose d = gcd(a,
b)

and Et.

Since d = ged(a,
b) we

know b
Thus

,
alb .

--



⑭2
⑧ Given : gcd(a ,

4) = 2
,

g(d (b, Y) = 2

how: gcd(a + b
, 4) = 4

roof:

Since gcd(a , 4) = 2 we know 219 .

So
,

a = 2k where REX.

We can't have I be even because

if it were then R = 2c (CE2)
and then a = 2k = 4c and

then 41a giving gcd(a,
4) = 4

Which it isn't.

This coded.
Similarly since ged (b ,

4) = 2



we know b = 2

whereCodd
Then,

a + b = 2k+ 2)

= 2(k + 1) = 2(2m) = 4m
~ -

Betteme

where meZ.

Thus
, 4) (a + b) .

So, ged (a + b
, 4) = 4

. -

-


