


Algorytm Euklidesa

Twierdzenie
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Algorytm Euklidesa

input: m,ne NU{0}, m+n>0
output: d = NWD(m, n)
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Algorytm Euklidesa

m=45 n=12( m=20, n=63 ) m= 17017, n = 6783

(d, k) (d, k) (d, k)
(45,12) (20, 63) (17017, 6783)
(12,9) (63, 20) (6783, 3451)
(9, 3) (20, 3) (3451, 3332)
(3,0) (3,2) (3332, 119)
(2,1) (119,0)
(1,0)
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Algorytm Euklidesa: ztozonos¢

1: d<+ m
2: k < n
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Algorytm Euklidesa: ztozonos¢

Twierdzenie

Algorytm Euklidesa dla m, n € N wykonuje co najwyzej

log, m+ log, n + 1 3\\2’ < %d\z,
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Rozszerzony algorytm Euklidesa

4

17017, 6783
((6783 451) we = AdolF =<4 648>

— €3 — A - 265/
3451 @) 2,291 = O
(3332 710) @ _ 5] /- 1332

e 0 - - 1§
Len - 2137 = %457 - (6285~ 1505 )

g w54 -6780 = L (Are/F — 1 6783 )-6455-

9 < 5 Jronq - L 6485



S

Rozszerzony algorytm Euklidesa

d < m A\mob\kﬁ
k < n .
while k # 0 do ddv k59,

@)=tk d mod k) — |(

end while
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Rozszerzony algorytm Euklidesa

d<+ m
k< n A V\/\,OA Q
while k # 0 do
qg < ddiv k \//
(d, k) < (k,d — gk)
end while



Rozszerzony algorytm Euklidesa

1: d <+ m
2: k< n
3. while k #£ 0 do
4: g < d div k
5: (d, k) < (k,d — gk)
6: end while
d=17017 | g | k = 6783
[ d=6783 | 2 | k=17017 —2-6783
d=3451 | 1 | k=6783—1-3451 A\
d=23332 | 1 | k=23451—1-3332
V g=119 | 28| k =3332-28-119




Rozszerzony algorytm Euklidesa
: : B LB T o
Twierdzenie < QA QLY

Dla dowolnych liczb m, n € Ny, ktére nie sa jednoczesnie réwne zero,
istnieja takie liczby catkowite s i t, ze

NWD(m,n) =s-m+t-n.
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Rozszerzony algorytm Euklidesa
d<+m
k < n \
T AEA s 4 =L
qg < ddiv k

(d7 k) — (k7 d o qk)
end while
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Rozszerzony algorytm Euklidesa

d<+ m
d < n
while d’ # 0 do
q + ddivd
(d,d") + (d',d — qd")
end while
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Rozszerzony algorytm Euklidesa

d<+ m
d < n
while d’ # 0 do
q + ddivd
(d,d") + (d',d — qd")
end while

d | d’ g

do = 135 | ch = 40 |
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Rozszerzony algorytm Euklidesa

d<+ m
d < n
while d’ # 0 do
q + ddivd
(d,d") + (d',d — qd")
end while




Rozszerzony algorytm Euklidesa
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Rozszerzony algorytm Euklidesa
input: mne NU{0}, m+n>0

output: d = NWD(m, n)

d < m - (6\6\>L’ (/\l0>
d’ ¢ [t )< (04)
while d’ # 0 do |

(d,d') + (d',d — qd')

end while W
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Rozszerzony algorytm Euklidesa

input: mne NU{0}, m+n>0
output: d = NWD(m, n) =sm+ tn
(d,d") « (m,n)
(s,s") « (1,0)
(t,t) < (0,1)
while d’ # 0 do

g+ ddivd

(d.d") « (d'.d — qd')
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(t,t") «|(d',t — qt’)
end while -
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Rozszerzony algorytm Euklidesa

input: mne NU{0}, m+n>0
output: d = NWD(m, n) =sm+ tn
(d,d") < (m,n)

(s,s") « (1,0)

(t,t) < (0,1)

while d’ # 0 do

i odi | gi| osi|

g+ ddivd

(d,d") « (d',d — gd')

(s,s") « (s',s — gs')

(t,t") « (d',t — qt’)
end while
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Rozszerzony algorytm Euklidesa

input: mne NU{0}, m+n>0
output: d = NWD(m, n) =sm+ tn
(d,d") < (m,n)

(s,s") « (1,0)

(t,t') < (0,1)

while d’ # 0 do i di | qi| s ti
q < ddivd’ 0 | 135 1| o0
(d,d") « (d',d — qd’) 1|40 | 3] 0| 1
(s,s') < (s',s —qs') 2115 | 2| 1 | =3
(t,t) « (d',t — qt’) 3110 |11 -2| 7
end while 4l 5 > 3 | —10
5|1 0




