Beispiel zu Pohlig-Hellmann:

Sei G := (Z/2017Z)*. Dannist n = |G| = 2016 = 253%7. Es gilt (5) = G . Dies kann man mit
KASH nachpriifen durch

Length(Set(List([1..2016], i-> 571 mod 2017))) = 2016

oder
FFEItTolnt(FFPrimitiveElIt(FF(2017,1)))=5.

Gesuchtist z € {1,...,n} mit5* =3 mod 2017. Esist « = 3 und v = 5.

1. p=2

(i) n, = 3%7 = 63,
v, =" = 5% = 500 mod 2017,
a, = a"? =913 mod 2017

(i) Gesuchtistz(2) € Nmit4*? =q, ,dh.also 500 =913 mod 2017
(i) x(2) =204 a2+ 392242523+ 14 2%

(V) Bo =913, B, =f,, -y, Foterpttear™) firi =1,... 4

(v) Allgemein gilt: (500%")" = 2016 = 7" firi = 0,...,4, also

20167 =9132" =1 mod 2017, also 2o = O und 3; = 913.

2016%1 =9132>  =2016 mod 2017, alsoz; = 1und B = 913 - 691 = 1579 mod 2017
201672 = 15792° =2016 mod 2017, alsozs=1und B3 =1579-1469 =1 mod 2017
20167 = 12' =1 mod 2017, also z3 = 0und 3, =1 mod 2017

2016% =1 mod 2017 also x4 = 0.

Damit erhalten wir 2(2) =1-2+1-22=6
2. p=3

(i) n, =257 =224
v, =" = 576 mod 2017
a, = o™ =1933 mod 2017

(i) Gesuchtist 2(3) € Nmity*® = q,, d.h. also 576(®) = 1933 mod 2017

(iii) z(3) =xo+21-3

(iv) ﬁo = 1933, 51 = ﬁo’yg,_xo

(v) Also: (5763)% = 2947 = 19333 = 294, d.h. also zp = 1 und 3, = 1933 - 57671 =
1933 - 1005 = 294 mod 2017. Aus 294" = ,Bf’o = 294 mod 2017 folgt dann x; = 1.

Damit erhalten wir z(3) =14+ 1-3 = 4.



3. p=7

(i) n, =2°3% =288
v, = 5" = 1879 mod 2017
o, = 3" = 1879 mod 2017

(i) Gesucht ist 2(7) € Nmit+2(" = o, d.h. also 1879*(" = 1879.

Daraus folgt sofort «(7) = 1.

Mit dem Hauptsatz der simultanen Kongruenzen berechnet manz =6-(—1)-63+4-(—1) - 224 4
1-1-288 = —986 = 1030 mod 2017.



