PRIMZAHLTESTS ARBEITSBLATT Jens Bernheiden

Primzahltests in MuPAD

e isprimel:=proc(n) local a;

begin
if n <2 then return(FALSE); end_if;
for a from2 to n-1 do

if igecd(a,n) > 1 then return(FALSE); end_if;

end_for;
return( TRUE);

end_proc:

e isprime2:=proc(n) | ocal a;

begin
if n<2then return(FALSE); end_if;
for a from2 to trunc(sqrt(n)) do

if iged(a,n) > 1 then return(FALSE); end_if;

end_for;
return(TRUE);

end_proc:

* isprime3:=proc(n) | ocal a;

begin
if n<2 then return(FALSE); end_if;
for a from2 to n-1 do

if iged(a, n) =1 and a*(n-1) md n <> 1 then return(FALSE); end_if;

end_for;
return(TRUE);

end_proc:

e isprined:=proc(n)

begin
if n<2 then return(FALSE); end_if;
if n=2 or n=3 or n=5 then return(TRUE); end_if;
if iged(2, n) <> 1 or 22(n-1) md n <> 1 then return(FALSE); end_if;
if iged(3, n) <> 1 or 3*(n-1) nod n <> 1 then return(FALSE); end_if;
if iged(5 n) <> 1 or 54(n-1) md n <> 1 then return(FALSE); end_if;
return(TRUE);

end_proc:

e isprimedpower nod: =proc(n)
begin

if n<2 then return(FALSE); end_if;
if n=2 or n=3 or n=5 then return(TRUE); end_if;
if iged(2, n) <> 1 or powernod(2,n-1,n) <> 1 then return(FALSE); end_if;
if iged(3, n) <> 1 or powernmod(3,n-1,n) <> 1 then return(FALSE); end_if;
if igecd(5 n) <> 1 or powernod(5,n-1,n) <> 1 then return(FALSE); end_if;
return(TRUE);

end_proc:
e isprime?Liste:=proc(n) local i, Liste;
begin
Liste:=[];

for i from1l to n do
if isprime?(i)=TRUE then Liste:=append(Liste, i); end_if;
end_for;
return(Li ste, nops(Liste));
end_proc:

e isprimeb:=proc(n)

begi n
if n<2 then return(FALSE); end_if;
if n=2 or n=3 or n=5 then return(TRUE); end_if;
if iged(2, n) <> 1 or iged(3, n) <> 1 or igcd(5 n) <> 1 then return(FALSE); end_if;
if powernod(2,(n-1)/2,n) <> 1 and powernod(2,(n-1)/2,n) <> n-1 then return(FALSE); end_if;
if powernod(3,(n-1)/2,n) <> 1 and powernmod(3,(n-1)/2,n) <> n-1 then return(FALSE); end_if;
if powernod(5,(n-1)/2,n) <> 1 and powernod(5,(n-1)/2,n) <> n-1 then return(FALSE); end_if;
return(TRUE);

end_proc:
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i sprinmel: =proc(n) |ocal a;
begi n

if n <2 then return(FALSE); end_if;
for a from2 to n-1 do
if igcd(a,n) > 1 then return(FALSE); end_if;
end for;
ret ur n( TRUE)

end_pr oc:

I sprime2: =proc(n) |ocal a;
begi n

if n <2 then return(FALSE); end_if;
for a from2 to trunc(sqrt(n)) do
if igcd(a,n) > 1 then return(FALSE); end_if;
end_for;
return( TRUE);

end_pr oc:

I sprime3: =proc(n) |ocal a;
begi n

if n<2 then return(FALSE); end_if;
for afrom2 to n-1 do
if iged(a, n) =1 and a*(n-1) nod n <> 1 then
return(FALSE); end_if;
end for;
r et ur n( TRUE)

end_pr oc:

I sprime4: =proc(n)
begi n

if n<2 then return(FALSE); end_if;

if n=2 or n=3 or n=5 then return(TRUE); end_if;

if igecd(2, n) <> 1 or 2*(n-1) nod n <> 1 then
ret urn( FALSE)

end if;

if igcd(3, n) <> 1 or 3*n-1) nod n <> 1 then
ret ur n( FALSE)

end if;

if iged(5 n) <> 1 or 5*(n-1) mod n <> 1 then
ret ur n( FALSE)

end if;

r et ur n( TRUE)

end_proc:
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i spri medpower nod: =pr oc( n)
begi n
if n<2 then return(FALSE); end_if;
if n=2 or n=3 or n=5 then return(TRUE); end_if;
if iged(2, n) <> 1 or powernod(2,n-1,n) <> 1 then
return( FALSE) ;
end_if;
if iged(3, n) <> 1 or powernod(3,n-1,n) <> 1 then
return( FALSE) ;
end_if;
if igcd(5, n) <> 1 or powernod(5,n-1,n) <> 1 then
return( FALSE) ;

end_if;

return( TRUE);
end_pr oc:
i sprinme?Liste:=proc(n) local i, Liste;
begi n

Liste: =[];

for i from1lto n do
i f isprime?(i)=TRUE then Liste:=append(Liste, i); end_if;
end for;
return(Li ste, nops(Liste));
end_proc:

i sprime5: =proc(n)
begi n
if n<2 then return(FALSE); end_if;
if n=2 or n=3 or n=5 then return(TRUE); end_if;
if iged(2, n) <> 1 or igcd(3, n) <> 1 or igcd(5 n) <> 1 then
return(FALSE) ;
end i f;
if powernod(2,(n-1)/2,n) <> 1 and powernod(2,(n-1)/2,n) <> n-1 then
r et ur n( FALSE)
end_if;
if powernod(3,(n-1)/2,n) <> 1 and powernod(3,(n-1)/2,n) <> n-1 then
r et ur n( FALSE)
end_if;
i f powernmod(5,(n-1)/2,n) <> 1 and powernod(5,(n-1)/2,n) <> n-1 then
return( FALSE) ;
end_if;
r et ur n( TRUE)
end_proc:



