A Euclidean Algorithm example

We now calculate ged(2%,92° + 82% + 223 + 722 4+ 6) = 1 over Fy; using the
Euclidean Algorithm.
At Step i we define ¢;(2), r;(2), si(2), and t;(2) using

ri—a(z) = qi(2)ri—1(2) +1i(2)
si(z) = si-2(2) — qi(2)si-1(2)
ti(2> == ti,2(2> — qi(Z)tifl(Z) .
Step @ ‘ qi(2) ‘ ri(2) ‘ si(2) ‘ ti(2)
-1 — P 1 0
0 - 925 + 824+ 223+ 722 +6 0 1
1 524+9 | 627 +222 +322+32+1 1 62 +2
2 7z + 10 523+ 7247 4z+1 222 4+32+3
3 10z +7 1022 +5z+ 7 422 +62+5 273 +10z + 3
4 62 + 8 2246 923 + 9224 102* + 623 + 822+
+3z4+5 +4z+1
5 52 +4 5 1024 + 723 + 822+ | 52° + 72* + 423+
+22+7 +322 4+ 10
6 7z 4+ 10 0 — —
Thus

5= (10247234822 +2247) 25+ (52° + T2 +423+3224-10) (92° 4824 +223+7224-6)
and, after dividing by 5 (that is, multiplying by 57 = 9), we have
1 = ged(2%,92° +82% 4+ 223 + 722 +6)

(221 4823 4+ 622 + 72 + 8)2° +
(25 4+ 821 + 323 + 522 +2)(92° + 821 +22° +72% 4 6) .

Step 1.
52 49 =qi(2)
925 +82% +22% + 722 +6[ 2° =7r_1(2)
20 472 41024 4223 +8z
42° +27 4923 +3z
425 4621 4723 +822 +10
621 +225 4327 +3z  +1 =r11(2)
r-1(z) = q(x)ro(z) +ri(2)
5 = (52 4+9)(92° + 821 + 223 £ 722 +6) + (621 +223 + 322+ 324 1)
¢1(z) = 5z+49
ri(z) = 62 +228 432243241
s1(2) = s-1(2) —q1(2)s0(2)
s1(z) = 1—-(52+9)0=1
ti(z) = t-1(2) — q(2)to(2)
ti(z) = 0—(5z2+9)1=6z+2



Step 2.

7x  +10 = q2(2)
62 +22% + 322+ 32z +1]92° 827 227 4777 +6 =ro(2)
925 4+3z% 41023 +1022 +72
5z 4323 4827 44z +6
524 4923 4822 48z +10

523 +7z  +7 =ra(2)
ro(z) = @(2)ri(z) +1r2(2)
925 4824+ 223472246 = (T24+10)(62* +228 +322 +324+ 1)+ (523 +7247)
¢=2(z) = 72410
ro(2) = 52347247
s2(z) = so(2) — q2(2)s1(2)
sa(z) = 0—(7T24+10)1=4z+1
t2(2) = to(2) — @(2)t1(2)
ta(z) = 1—(7T2+10)(62+2) =22> +32+3
Step 3.
102 +7 = q3(2)
523 + +7z +7[ 627 225 4327 43z +1 =ri(2)
62* +422 44z
223 41022 +10z +1
223 +5z +5
1022 45z +7 =r3(2)
ri(z) = as(z)ra(2) +r3(2)
622 +22° +322+324+1 = (102+7)(52° + 72+ 7) + (102 + 52+ 7)
gs(z) = 10z+7
r3(z) = 102245247
s3(2) = s1(2) —q3(2)s2(2)
s3(2) = 1—(102+7)(4z+1) =422 +62+5
t3(2) = ti(2) —g3(2)t2(2)
t3(z) = (62+2)— (102 +7)(22° + 32 +3)

= (624+2)+ (2 +4)(22% + 32+ 3)
22 +102 43



