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6. Find the greatest common divisor of each of the following sets of integers.
a) 15, 35, 90 b) 300, 2160, 5040 c¢) 1240, 6660, 15540, 19980

8. Express the greatest common divisor of each set of numbers in FExercise 6 as a linear combination of the numbers in that
set.

(a1,a2,...,a,) = c1a1 + coas + ... + cpa,

From 6:
a) (15,35,90) =5  b) (300, 2160, 5040) = 60  ¢) (1240, 6660, 15540, 19980) = 20

Approach:
(a1, as2) = c1a;1 + 202

(a1, a2,as3) = ((a1,a2),as3) = ci2(c1a1 + c2a2) + czas

(a1,a2,a3,a4) = (((a1,a2),a3), as) = c123(ciz(cra1 + c2az) 4 cza3) + caay

Euclidean Algorithm:
Recall that (a,b) = (a + ¢b, b)

(a,b) a=qgb+r
=(a —gb,b)
=(b,T) repeat
=(by,71) the
=(ba,12) process
=(bn,Tn)
=(d,0) d = ged(a,b)

Now, to find d = ci1a + cob.

d= Tn :bn—l —A4n-1Tn-1

:bnfl - anl(bn72 - Qn72rn72)

=c1by + cory



Solutions:

(35,15) ¢ =2 (2160,300) ¢ =7 (6660,1240) ¢ =5

(15,5) ¢=3 (300,60) ¢=5 (1240,460) ¢ =2

(5,0) (60, 0) (460,320) ¢=1
(320,140) ¢=2
(140,40) ¢=3
(40, 20) q=2
(20,0)

5= 1(35) — 2(15) 60 = 1(2160) — 7(300) 20 =

140 — 3(40)
140 — 3(320 — 2(140))
= —3(320) + 7(140)

= —3(320) + 7(460 — 320)

= 7(460) — 10(320)

= 7(460) — 10(1240 — 2(460))

= —10(1240) + 27(460)

—10(1240) + 27(6660 — 5(1240))

27(6660) — 145(1240)

5=—2(15) + 1(35) + 0(90) 60 = —7(300) + 1(2160) + 0(5040) 20 = —145(1240) + 27(6660) + 0(15540) + 0(19980)



