
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday, 12/2-D

The Euclidean algorithm for finding greatest
common divisors.

Recall the terminology : given a, be IN
,
we

can divide b into a as follows :

divisor
remainder

q
= be 10 = + < b).

dividend quotient

Example Ja . Find god (582, 165).

Solution
.

Step 3
: Divide the smaller number

165 into the larger (582) :

582 = 165 : 3 + 87
.

Step G : Divide the previous remainder into
the previous divison

:

165 = 87.1 + 78.

Step:RepeatSte until yoa

87 = 78 . 9 + 9
78 = 9 .8 + 6
9 = 6-1 + 3
6 = 3 . 2 + 0.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②

Step 4 : The next-to-last remainder

just before remainder zerol is your
greatest common divisor.

So

gad(582, 165) = 3.

Check : gcd(582, 165) =gcd(2 .3 .97
,
3 . 5 · /1)

= 3 .

Example 36 : tracing back from the next.
to last "remainder
we can express.

3 =gequation"abovea
an integer times 582 minus an integer
times 165

,
as follows :

3.granastmandera= 9 . 9-18 .
= 187-78 : 1) . 978 ·E Crewrite 9 using previous equI
= 87 . 9-78 . 10 Isimplify I
= 87% (165-87 · 1) .10Crewrite using previous

na
= 87 . 19-165 . 10
= (582-165 . 3) ·9.165 .10Crewrite

87 using previousl
,a

= 582 - 19:165 .67

Conclusion :

gcd(582, 165) = 582 - 19-165 ·67
.

Example G.
(a) Show that god (35, y(39)) =1.
(b) Find X

,41 with



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
35x - g(39)y = t.

Solution
.

(a) We have g(39) =p(3 . 13) =2 . 12-24.

So we divide 24 into 35, and then proceed
as above :

35 = 24 - 1 + 11

24 = 11 . 2 + 2
11 = 2 .5 + 1

2 = 1 . 2 + 0

so gcd(35, 4139)) =1 .

(b) From the next-to-last remainder equation
above,

1 = 11 - 2 . 5
= 11 - (24 - 11 -2) -5
= 11 : 11-24 ·S
= (35-24) · 11-24 · 5
=> 35 . 11-24 . 16 .
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