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a?+mb?=c¢ 2005
m=26,7 a’+6v =c,
c c (a,b)
m =6 m=7
2
2.1 Prolog
Prolog

2.2

Z[/—m)] c = a? +mb? = (a + by/—m)(a — by/—m)

(m=26
)

3
3.1 a’+6h’>=c
/** an2+mb”2=c c mod 6,24 **/
/** (X:c Y:c Z: m ) **/
/** (T=0 c: T=1 c: T=2 c: ) **/

abc(X,Y,Z,T):-
nl,write(’c”),put(9),write(’(a,b)’),
put(9),write(’c no soinsuubunkai?),
put(9),write(Cc mod 67),
put(9),write(’c mod 24”),nl,nl,abc_1(X,Y,Z,T).
abc_1(X,Y,Z,T):- X>Y.

abc 1(X,Y,Z,T):-T=0,
abc_2(X,Z,T),X1 is X+1,abc_1(X1,Y,Z,T).
abc 1(X,Y,Z,T):- T =1,

prime_1(X,P),(P == 0 ->
(X1 is X+1);
(abc_2(X,Z,T),X1 is X+1)),abc_1(X1,Y,Z,T).
abc_1(X,Y,Z,T):-T =2,
prime_1(X,P),(P == 1 ->

m =3,5
a?+ 7 =c



(X1 is X+1);
(abc_2(X,Z,T),X1 is X+1)),abc_1(X1,Y,Z,T).

abc 2(C,N,T):-
D is 1,Q is 0,abc_2 1(A,B,C,D,N,Q,T).
abc_2_1(A,B,C,D,N,Q,T):- D>C,(Q == 0 ->
(write(””));(put(9),prime_decl(C),
res q(C = 6*Ul + V1),put(9),res q(C = 24*U2 + V2),
write(V1),put(9),write(V2))).
abc_2 1(A,B,C,D,N,Q,T):- Al is D*D,B1 is (C - AL)/N,
(B1>0 >
(B2 is sqrt(Bl) ->
(integer(B2) -> gcd(U =(D,B2)),

(U==1->
(Q==10->

(nl,Q1 is Q+1,write(C),put(9),write(C(’),write(D),
write(’,”),write(B2),write(’)’),tab(2),D1 is D+1);
Q1 is Q,write(C(),write(D),write(’,”),write(B2),
write(’)’),tab(2),D1 is D+1));
(Q1 is Q,D1 is D+1));(Q1 is Q,D1 is D+1));
(Q1 is Q,D1 is D+1));(Q1 is Q,D1 is D+1)),
abc_2_1(A,B2,C,D1,N,Q1,T).

/** -k-k/
leg(A/P):- Y is A,Z is P,X is 1,prime_1(P,U),leg 00(A/P,Y/Z,X,U).

leg 00(A/P,Y/Z,X,0):- nl,write(’Warning : P is not Prime number.[A/P]”).
leg_00(A/P,Y/Z,X,1):- leg_O(A/P,Y/Z,X).

/5% (1)-(7) **/

leg 0(-1/P,Y/Z,X):- Q is (P-1)/2,integer(Q),X1 is (-1)"Q*X,leg Write(Y/Z,X1).
leg O(A/P,Y/Z,X):- A<(-1) -> (Al is A+P,leg O(ALl/P,Y/Z,X));leg 1(A/P,Y/Z,X).

leg_1(1/P,Y/Z,X):
leg 1(A/P,Y/Z,X):
leg 1(2/P,Y/Z,X):
leg 1(A/P,Y/Z,X):
leg 1(A/P,Y/Z,X):

X1 is 1*X,leg Write(Y/Z,X1).

Q is A/P,integer(Q),X1 is 0*X,leg Write(Y/Z,X1).

Q is ((P"2)-1)/8,integer(Q),X1 is (-1)"Q*X,leg_Write(Y/Z,X1).
A>P,res_g4(A,P,R,Q),leg 1(R/P,Y/Z,X).
prime_2(A,Prl),prime_2(P,Pr2),



Pri==1 ->

(Pr2==1 —->

Q is (P-1)*(A-1)/4,integer(Q),X1 is (-1)"Q*X,leg O(P/A,Y/Z,X1);
leg 2(A/P,Y/Z,X));Meg_2(A/P,Y/Z,X).

leg 2(A/P,Y/Z,X):- pdp_once(A,S,T),leg 2 1(S/P,T/P,Y/Z,X).
leg 2 1(S/P,T/P0,Y/Z,X):-
S =1 -> leg Write(Y/Z,X);leg_2 2(S/P,T/P0,Y/Z,X).
leg_ 2 2(1/P,T/P0,Y/Z,X):- X1 is 1*X,leg_2(T/P0,Y/Z,X).
leg_ 2 2(2/P,T/P0,Y/Z,X):- Q is ((P"2)-1)/8,integer(Q),X1 is (-1)"Q*X,leg_2(T/P0,Y/Z,X1).
leg 2 2(A/P,T/P0,Y/Z,X):- prime_2(A,Prl),prime_2(P,Pr2),
Pri==1 ->
(Pr2==1 >
Q is (P-1)*(A-1)/4,integer(Q),X1 is (-1)"Q*X,res_qg4(P,A,R,Q9),
leg_2 2(R/A,T/P0O,Y/Z,X1);
leg_3(A/P,T/P0,Y/Z,X));leg_3(A/P,T/P0,Y/Z,X).

leg 3(A/P,T/P0,Y/Z,X):- pdp_once(A,S,T1),leg_3 1(S/P,T1/P,T/P0,Y/Z,X).
leg 3 1(S/P,T1/P1,T/P0,Y/Z,X):-
S =1 -> leg_2(7/P0,Y/Z,X);leg_3_2(S/P,T1/P1,T/P0,Y/Z,X).
leg_ 3 2(1/P,T1/P1,T/P0,Y/Z,X):- X1 is 1*X,leg_3(T1/P1,T/P0,Y/Z,X).
leg_3 2(2/P,T1/P1,T/P0,Y/Z,X):- Q is ((P"2)-1)/8,integer(Q),
X1 is (-1)"Q*X,leg 3(T1/P1,T/P0,Y/Z,X1).
leg 3 2(A/P,T1/P1,T/P0,Y/Z,X):- prime_2(A,Prl),prime_2(P,Pr2),
Prl==1 ->
(Pr2==1 ->
Q is (P-1)*(A-1)/4,integer(Q),X1 is (-1)"Q*X,res_q4(P,A,R,Q9),
leg_3 2(R/A,T1/P1,T/P0,Y/Z,X1);
leg_4(A/P,T1/P1,T/P0,Y/Z,X));leg_4(A/P,T1/P1,T/P0,Y/Z,X).

leg 4(A/P,T1/P1,T/P0,Y/Z,X):- nl,write(Cmuri desu!”).

leg Write(Y/Z,X):- nl,writeC (), ,write(Y),write(C/”),write(2),write(’) = ”),write(X).

/** **/

res_g4(A,B,R,Q):- Q is floor(A/B), R is A - B*Q.
res q(A = B*Q + R):- Q is floor(A/B),R is A - B*Q.



/** X=(A ), Y= A/X **f
pdp_once(A,X,Y):- Y1 is A,pdp_oncel(A,2,X,Y,Y1).
pdp_oncel(1,B,X,Y,Y1):- X is 1,Y is 1,!.
pdp_oncel(A,B,X,Y,Y1):- Y1<B.
pdp_oncel(A,B,X,Y,Y1):- Q is Y1/B,
integer(Q) -> (X is B,Y is Q);
(B1 is B+1,pdp_oncel(A,B1,X,Y,Y1)).

/** **/
gcd(A,B):-
((A>B) -> (Al is A,B1 is B); (Al is B,B1 is A)),E is 0,
gcdl(D,A,B,Al1,B1,E).
gcd1(D,A,B,A1,B1,E):- E>0.
gcd1(D,A,B,A1,B1,E):-
res_q(A1=B1*Q+R),
(R ==0) >
(D is Bl,write(Cgcd™),write(C(C),write(A),write(’,”),
write(B),write(’) = ”),write(D),E1l is E+1);
(B2 is floor(B1/2),El is E)),
ged1(D,A,B,A1,B2,E1).

gcd(D = (A,B)):-

((A>B) -> (Al is A,B1 is B); (Al is B,Bl1 is A)),E is 0,C is B1,

gcdl(D,A,B,A1,B1,C,E).
gcdl(D,A,B,A1,B1,C,E):- E>0.
gcdl(D,A,B,A1,B1,C,E):-
res_gq(A1=C*Q1+R1),res_q(B1=C*Q2+R2),
(R1 ==0) >

((R2 == 0) —>

(D is C,E1l is E+1);

(El is E,C1 is C-1));(E1 is E,Cl is C-1)),
gcdl(D,A,B,A1,B1,C1,E1).

/** **/

prime(1):- P is O,write(’Sosuu Deha Nai”).

prime(X):- N is X,P is 0,primel(X,N,M,K,P).
primel(X,1,M,K,P):- .



primel(X,N,M,K,P):- N==1.
primel(X,N,M,K,P):- N1 is N-1,M1 is X/N1,
(N1 ==1->
(P1 is P,write(’Sosuu De Aru”),primel(X,N1,M1,K,P1));
(integer(M1) ->
(P1 is P+1,write(’Sosuu Deha Nai”),N2 is N1-N1+1,primel(X,N2,M1,K,P1));
(P1 is P,primel(X,N1,M1,K,P1)))).

prime_1(1,P):- P is 0.
prime_1(X,P):- K is O,N is X,prime_11(X,N,M,K,P).
prime_11(X,N,M,K,P):- N==1.
prime_11(X,N,M,K,P):- N1 is N-1,M1 is X/N1,
(N1 ==1 ->
(P is K+1,prime_11(X,N1,M1,K,P));
(integer(M1) ->
(P is K,N2 is N1-N1+1,prime_11(X,N2,M1,K,P));
(prime_11(X,N1,M1,K,P)))).

/** **/
prime_2(1,P):- P is O.
prime_2(2,P):- P is 0.
prime_2(X,P):- K is O,N is X,prime_21(X,N,M,K,P).
prime 21(X,N,M,K,P):- N==1.
prime_21(X,N,M,K,P):- N1 is N-1,N1>0,M1 is X/N1,
(N1 =1 ->
(P is K+1,prime_21(X,N1,M1,K,P));
(integer(M1) ->
(P i1s K,N2 is N1-N1+1,prime_21(X,N2,M1,K,P));
(prime_21(X,N1,M1,K,P)))).

/** **/
prime(A,B):- B<A.
prime(A,B):- prime_1(A,P),
(P =1 -> (write(A),nl,Al is A+l,prime(Al,B));(Al is A+l,prime(Al,B))).

/** **/

prime_decl(l):- write(’1”).
prime_decl(A):- Y is 2,B is A,X is 0,Z is O,prime_decl 1(A,B,X,Y,2).



prime_decl 1(A,B,X,Y,2):-B=Y,(X =0 ->
(Z == 0 -> (write(Cprime?));
write(Y)); (X1 is X+1,write(C’"?),write(X1))).
prime_decl 1(A,B,X,Y,Z2):- res_q(B=Y*J+K),
K=0 ->
X=0 ->
(write(Y),X1 is X+1,71 is Z+1,prime_decl 1(A,J,X1,Y,Z1));
(X1 is X+1,71 is Z+1,prime_decl _1(A,J,X1,Y,Z1)));
X=0-
(Y1 is Y+1,X0 is X*0,prime_decl 1(A,B,X0,Y1,2));
X=1->
(write("*”),X0 is X*0,Z1 is Z+1,prime_decl 1(A,B,X0,Y,Z1));
(write(C™?),write(X),write(’*?),X0 is X*0,Z1 is Z+1,
prime_decl 1(A,B,X0,Y,Z1)))).

3.2 a?+7?=c
/> A2+7B2=C A C B *x f

tomoaki(A,B,C):- X is A*A,
X1 is C =X,
X1 > 0,
Bl is sqrt(X1/7),
B is floor(B1+0.1),
B*B =:=X1/7.

/** | for fail
fail **/
for(l =< J,1):- 1=< J.
for(l =< J,K):- 1=< ],
11 is 1+1,for(11 =< J,K).

/< A2+ 7B2=C C  (AB) o

tototo(A,B,C):- CO is floor(sqrt(C)),
for(1=< C0,A),
tomoaki(A,B,C).



/** C=<N C  (ABC) 3, 1 wf

daen(A,B,C,N):- for(3= < N,C),tototo(A,B,C).

/**C=<N C  (ABC) 1, 1 *xf

daen0(JA,B,C],N):- daen(A,B,C,N).

/** C =<N C (A,B,C) 1 yes 2
**/

daen00(N):- daenO(F,N),write(F),nl, fail.
daen00(N).

/** 0= <N C (ABC) *x/

daenp(N):- daen(A,B,C,N), judgeprime(C),write(A),tab(l),write(B),tab(l),write(C),nl,fail.
daenp(N).

/** ,C **/

daenpmod(N):- daen(A,B,C,N),judgeprime(C),res_q(C = 7*Q2 + R7),
write(A),tab(1),write(B),tab(1),write(C),tab(1),write(R7),nl,fail.
daenpmod(N) .

/** C=<N C (ABC) C ., A B
**/

daennotp(N):- daen(A,B,C,N),not(jJudgeprime(C)),
gcd(D=A*X1+B*Y1),

D=1,
res q(C = 7*Q2 + R),
R =\= 0,
write(A),tab(1),write(B),tab(1),write(C),tab(1),soinsubunkai2(C),nl,fail.
daennotp(N).
/** C=N **/



daennotpjust(C):- tototo(A,B,C),not(judgeprime(C)),
gcd(D=A*X1+B*Y1),D=1,
res q(C = 7*Q2 + R),R = \ =0,
write(A),tab(1),write(B),tab(1),write(C),tab(1),soinsubunkai2(C),nl,fail.
daennotpjust(C).

/**p=1,2,4mod 7 p **/

primel24(N):- for(2 =< N,L),judgeprime(L),res_q(L = 7*Q+R),(R=1;R=2;R=4),
write(L),tab(1),write(R),nl,fail.
primel24(N).

/** Prolog **/

soinsubunkai(C9):- 1=2,write(C9),write(=),!,soinsubunkaihajime(C9,1,02,R2).

/** **/

soinsubunkaihajime(C9,1,Q,R):- 1 =< sqgrt(C9) -> res _q(C9 = I*Q+R4),
(R4 =0 > write(l),write(™),
soinsubunkaihajime(Q,1,Q01,R1);
12 is 1+1,soinsubunkaihajime(C9,12,Q2,R2));
write(C9),!.

/** AB D XY **/

gcd(D=A3*X+B*Y):- ((A3*B) =:= 0) ->
(0=1);
((res_q(A3=B*Q1+R),
(A1,B1)=(8, R),
(B1=0 -> D is Al;
gcd(D=A1*X1+B1*Y1),
X1 is 1,1))).

/** program4.4( 4.1 ) **/
/** A B **/

res q(A = B*Q2 + R):- Q2 is floor(A/B), R is A - B*Q2.

/** P85 4.1 **/
/** Yes, No **/



judgeprime(0):- 1, fail.
Judgeprime(l):- !, fail.
judgeprime(N):- 18 is 2,hanbetu(18,N).
/**
**/

hanbetu(18,C):- (C9 is sqrt(C),18 > C9 -> I;

hayashinohurui2(18,C),1).

/** **/

hayashinohurui2(B8,C) :- 13 is C/BS,
(integer(13) -> I, fail;
Bl is B8 + 1,hanbetu(B1,C),!).

/NC ) Ic ) JC ) **/
count_soinsu(l,N,J):- count_soinsu3(l,N,0,J).
/** **/

count_soinsu3(I,N,C,C2):- res_q(N=1*Q+R),(R=0 -> C1 is C+1l,count_soinsu3(l,Q,C1,C2);
C2 is C).

/** Prolog TeX 4
**/

soinsubunkai2(S):- S =< 3,write(S).
soinsubunkai2(S):- soinsubunkai3(S).
soinsubunkai3(S):- soinsubunkai4(s,2).

/** D **/
soinsubunkai4(S,W):- W=< sqrt(S),count_soinsu(W,S,C), /** S W
*%*
/

(C=0 -> D is S;
(C=1 -> write(W),D is S/W;
write(W),write(®),write(C),D is S/(WAC)),

10



(O=\=1 -> write(*);1)),

(D=1 -> I;
W1l is W+1,(Wl=< sqgrt(D)-> soinsubunkai4(D,W1);
write(D))).

11



41 m=6 gcd(a,b)=1
(a,b) c ¢ mod 24

7 (1,1) 7 7
10 2,1) 2x5 10
15 3,1 3x5 15
22 4,1) 2x11 22
25 1,2) 52

31 (5,1) 31

33 (3,2) 3x11

42 (6,1) 2x3x7 22
49 5,2) 72

55 1,3) (7,1) 5x11

58 2,3) 2x29 10
70 (4,3) (8,1) 2x5x7 22
73 7,2) 73

79 (5,3) 79

87 9,1 3x29 15
97 1,4) 97
103 7,3) 103
105 3,4) (9,2) 3x5x7
106 (10,1) 2 x 53 10
118 (8,3) 2 x 59 22
121 (5,4) 112 1
127 (11,1) 127 7
145 (7,4) (11,2) 5x 29 1
150 (12,1) 2x3x52 6
151 1,5) 151 7
154 (2,5) (10,3) 2x7x11 10
159 (3,5) 3 x 53 15
166 4,5) 2x83 22
175 (11,3) (13,1) 52 x 7

177 9,4) 3x59

186 (6,5) 2x3x31 18
193 (13,2) 193

199 (7,5) 199

202 (14,1) 2x 101 10
214 (8,5) 2 x 107 22
217 (1,6) (11,4) 7 x 31

223 (13,3) 223

12



c (a,b) c c mod 24
231 (9,5) (15,1) 3x7x11 15
241 (5,6) 241 1
249 (15,2) 3 x 83 9
250 (14,3) 2 x 53 10
262 (16,1) 2 x131 22
265 (7,6) (13,4) 5 x 53
271 (11,5) 271
294 (12,5) 2x3xT7?

295 1,7 (17,1) 5 x 59

298 2,7 2 x 149 10
303 3,7 3 x 101 15
310 4,7) (16,3) 2x5x31 22
313 17,2) 313

319 (5,7) (13,5) 11 x 29

321 (15,4) 3 x 107

330 (6,7) (18,1) 2x3x5x11 18
337 (11,6) 337 1
343 (17,3) 73 7
346 (14,5) 2 x 173 10
358 8,7 2 x 179 22
367 (19,1) 367 7
375 9,7 3x5° 15
385 | (1,8) (13,6) (17,4) (19,2) 5x7x11 1
393 3,8) 3x 131 9
394 (10,7) 2 x 197 10
406 (16,5) (20,1) 2x7x29 22
409 (5,8) 409 1
415 (11,7) (19,3) 5 x 83 7
433 (7,8) 433 1
438 12,7) 2x3x73 6
439 (17,5) 439 7
447 (21,1) 3 x 149 15
454 (20,3) 2 x 227 22
457 (19,4) 457 1
463 (13,7) 463 7
465 (9,8) (21,2) 3x5x31 9
474 (18,5) 2x3x79 18
487 (1,9 487 7
490 (2,9) (22,1) 2x5x7? 10

13




c (a,b) c ¢ mod 24
511 (5,9) (19,5) 7x73 7
519 (15,7) 3% 173 15
535 (7,9) (23,1) 5 x 107
537 (21,4) 3 x 179
538 (22,3) 2 x 269 10
550 (8,9) (16,7) 2 x 5% x 11 22
553 (13,8) (23,2) 7x79
577 (19,6) 577
582 (24,1) 2 x3x097
583 (17,7) (23,3) 11 x 53
586 (10,9) 2 x 293 10
591 (21,5) 3 x 197 15
601 (1,10) 601 1
502 4,9) 2 x 251 22
505 (11,8) (17,6) 5 x 101 1

14




4.2 m=7 gcd(a,b)=1

1. A2+7B?>=C C
A|B|C |C A|B|C |C
1 (118 23 1 |9 |568]|28x71
3 |1 |16 |2¢ 15 |7 | 568 |28x71
5 |1]32 |2° 4 |9 |583]|11x53
1 |3 |64 |26 24 |1 |583|11x53
5 |3 ]88 |28x11 5 |9 |592]2%x37
9 |1 ]88 |282x11 233 |592|2%x%x37
3 |4 (121|112 17 |7 | 632 |28 x79
11 | 1 | 128 | 27 25|11 |632]23x79
1 |5 (176 |24 x11 109 | 667 |23 x29
13 |1 | 176 | 24 x 11 18 | 7 | 667 | 23 x 29
3 |5 ]184 | 28x23 11 |9 | 688 | 24 x 43
11 | 3 | 184 | 28 x 23 25 |3 | 688 |24 %43
13 | 3 | 232 | 28 x 29 19 |7 | 704 | 26 x11
15 |1 | 232 | 282 x 29 235 | 704 |26 x11
1 |6 |253|11x23 139 | 736 | 25x23
15 | 2 | 253 | 11 x 23 27 |1 | 736 | 2°x 23
9 |5 |25 |28 17 | 8 | 737 | 11 x 67
11 | 5 | 296 | 28 x 37 25 |4 | 737 | 11 x 67
17 | 1 | 296 | 28 x 37 9 [10|781|11x71
12 | 5 | 319 | 11 x 29 2316 | 781 |11x71
16 | 3 | 319 | 11 x 29 27 | 4 | 841 | 292
1 |7 |344 |28 x43 1 | 11| 848 | 24 x 53
13 | 5 | 344 | 28 x 43 29 |1 | 848 | 2* x 53
3 |7 |32|25x11 2 | 111|851 |23x%x37
17 | 3 | 352 | 25 x 11 26 | 5 | 851 | 23 x 37
5 |7 |368|2%x23 3 | 11| 856 | 23 x 107
19 | 1 | 368 | 24 x 23 17 | 9 | 856 | 28 x 107
8 |7 |407|11x37 13 | 10 | 869 | 11 x 79
20 [ 1 | 407 | 11 x 37 29 [ 2 | 869 | 11 x 79
9 |7 |424| 2853 5 | 11| 872 | 28 x 109
19 | 3 | 424 | 28 x 53 23 |7 | 872 | 28 x 109
11 | 7 | 464 | 2% x 29 27 |5 | 904 | 2% x 113
17 | 5 | 464 | 2% x 29 29 [ 3 | 904 | 28 x 113
5 |8 | 473 | 11x43 9 |11 928 | 2°x29
19 | 4 | 473 | 11 x 43 19 |9 | 928 | 2°x 29
13 | 7 | 512 | 2° 25 |7 | 968 | 23 x 112
9 |8 |529 |23 31 |1 |968 | 2% x11?
19 | 5 | 536 | 23 x 67 17 | 10 | 989 | 23 x 43
23 |1 | 536 | 23 x 67 312 | 989 | 23x43
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A | B C C A B C C
1 |17 | 2024 23 x 11 x 23 27 91 58696 23 x 11 x 23 x29
29 | 13 | 2024 2% x 11 x 23 57 89 58696 23 x 11 x 23 x29
41 2024 23 x 11 x 23 113 81 58696 23 x 11 x 23 x 29
43 2024 23 x 11 x 23 139 75 58696 2% x 11 x 23 x 29
153 71 58696 23 x 11 x 23 x 29
5 [ 19| 2552 23 x 11 x 29 211 45 58696 23 x 11 x 23 x 29
23 | 17 | 2552 23 x 11 x 29 237 19 58696 23 x 11 x23x29
37 | 13 | 2552 23 x 11 x 29 239 15 58696 23 x 11 x23x29
47 | 7 | 2552 23 x 11 x 29
137 | 190 271469 11 x 23 x 29 x 37
31 | 21 | 4048 24 x 11 x 23 199 | 182 271469 11 x 23 x 29 x 37
39 | 19 | 4048 24 x 11 x 23 263 | 170 271469 11 x 23 x 29 x 37
45 | 17 | 4048 24 x 11 x 23 311 | 158 271469 11 x 23 x 29 x 37
59 | 9 | 4048 24 x 11 x 23 361 | 142 271469 11 x 23 x 29 x 37
409 | 122 271469 11 x 23 x 29 x 37
1 |27 | 5104 24 x 11 x 29 487 70 271469 11 x 23 x 29 x 37
27 | 25 | 5104 24 x 11 x 29 521 2 271469 11 x 23 x 29 x 37
69 5104 24 x 11 x 29
71 5104 24 x 11 x 29 80 | 1291 | 11673167 | 11 x 23 x 29 x 37 x 43
388 | 1283 | 11673167 | 11 x 23 x 29 x 37 x 43
31 | 25 | 5336 23 x 23 x 29 508 | 1277 | 11673167 | 11 x 23 x 29 x 37 x 43
53 | 19 | 5336 23 x 23 x 29 760 | 1259 | 11673167 | 11 x 23 x 29 x 37 x 43
67 | 11 | 5336 23 x 23 x 29 1172 | 1213 | 11673167 | 11 x 23 x 29 x 37 x 43
73 | 1 | 5336 23 x 23 x 29 1600 | 1141 | 11673167 | 11 x 23 x 29 x 37 x 43
2152 | 1003 | 11673167 | 11 x 23 x 29 x 37 x 43
13 [ 32 | 7337 11 x 23 x 29 2432 | 907 | 11673167 | 11 x 23 x 29 x 37 x 43
43 | 28 | 7337 11 x 23 x 29 2468 | 893 | 11673167 | 11 x 23 x 29 x 37 x 43
83 | 8 | 7337 11 x 23 x 29 2768 | 757 | 11673167 | 11 x 23 x 29 x 37 x 43
85 | 4 | 7337 11 x 23 x 29 2972 | 637 | 11673167 | 11 x 23 x 29 x 37 x 43
3112 | 533 | 11673167 | 11 x 23 x 29 x 37 x 43
5 |39 ] 10672 24 x 23 x 29 3140 | 509 | 11673167 | 11 x 23 x 29 x 37 x 43
33 | 37 | 10672 24 x 23 x 29 3160 | 491 | 11673167 | 11 x 23 x 29 x 37 x 43
93 | 17 | 10672 24 x 23 x 29 3308 | 323 | 11673167 | 11 x 23 x 29 x 37 x 43
103 | 3 | 10672 24 x 23 x 29 3412 | 67 | 11673167 | 11 x 23 x 29 x 37 x 43
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5 1 m=6 (a% +6b> =0)

5.1 (a,b,c) ¢ c hard prime
c soft prime m
° hard prime
. soft prime
[ ] C
3
4.1 c
C
c P p=7,31,73,79,97,103,127,151, - - - p=1 mod 6
mod 24 p=17 mod 24
1
c
c t t hard prime  soft prime
hard prime
c soft prime soft prime  p’ p' =5,11 mod 24
( p'=23 )
t r 2,3
— 2r—l
52 4.1
52p a,b

(1) a # 0 (mod p)

z° =a (mod p)

o

0 a=0(mod p)

<g>= 1 aZ0(modp) a
-1 a#0(modp) a

17



5.4 a® + pb® = ¢ (a,b,c¢) (gced(a,b,c) =1) c

(2)-

5.2.1
a’? +6b%> =c, gcd(a,b,c) =1
c P p=1,7 mod 24
5)
c p — =1
p

— ) =1 a’+6b2 =p a,b a® + 6% = pp’

LDp=@24m+1) (meN)

5)=G)GEG)

P

<__1) = (1) = (~pm=1
p

-6 , p=(24m + 1)

18
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576m? +48m

— ( 1) (_1)6(12m2+m) =1

<§> = (-1 (§) = (-pm <%> =1x <%) =1x1=1

<_—6>:1><1><1:1 p=@4m+1) ( p=1 mod 24)
p

Qp=24m+7) (meN)

2)=G)G)G)

<__1> = (1) = (cpm*3 = g
p

E) — = = (-1 )7576’“ +336m+48 (_1)6(12m2+7m+l) =1

p

3) = (LpERx (B = pyremes (24T gy (1) 2 —

5)—(—1) (5) =cayems (2550 =0y (3) = (nxa=-1
(;) — (D x1x(-1)=1 p=(am+7)  ( p=7 mod 24)

@Bp=24m+5) (meN)

)(2)

(-6

p

(—) = (1) = (e =

<g> — — ( 1) 576m +192m+15 (_1)2(36m2+12m+1) — 1
p
3\ _ P\ _ (_qyizm+2 (24m+5) _ 2\ _ TS -=
()— 3) (-1) 3 =1x(3)=1x(D¥ =-1
(?>—1><1><( HN=-1 p=024m+5) ( p=5 mod 24)
( p = (24m+5) c p = (24m+5)
c )
—6
=24m+1) , (24m+7) (—) =1
p
p c p c (Q.E.D.)
a?+6b =c a?+6¥=0(modp) <= a?>=-6> (modp) ---(d)
ged(b,p) =1 1="bby +pp1 b1, p1

19



1=bb (modp) ---(b)

(a) b2 a?b? = —6b%b2 (mod p) (b) a’h? =—6 (mod p)
x> =—-6 (mod p) x
<_—6> =1 (Q.E.D.)
p

]

Z[v=6] = {a + by/=6|a,b € Z} Z[/—6] p

Z[v=6] /(»)
Z[V-6]/(p) = Z[X]/(X?+6,p)
= FplX]/(X? +6)
FolX]/(X? +6)
Fo[X]/(X? +6) Z[V-6]/(»)
(») (» ZlV-8]
() = Jp1Jpz (JpiJps ) Jo, = Jpy
Jpl
Jpl Jp
1) Jp
Jo=(a), a=a+b/-6
@) =(@)@=N(@) V(@) « )
p = N(&) = a® + 6b° P a b
() Jp
0 =Jodp, @)=JT, @ Jp )
®") (Jp )
(wp') = JpJ_pJ;')J_{)
JoJp oy =(B) , (B=d +V'V=6)
(pp") = (N(B)
pp/ — a/2 + 6b/2 pp/ a/ b/
<_—6>:1 a2+6b2=p a2+6b2:pp’
p
(Q.E.D))
o @
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@

J1s1
Jis1
(151)
151

Jr=0Q++y/=6), a=1++/-6

7=N(a)=12+6-12

Js1=(B++=6), 3=5+-6

31=N(3)=5%+6-12

(1+5V-6)

(1-5V-6)

(1+5vV-6)(1 — 5V=6) = (N (1 +5v-6))
N1 +5/-6)=1?+6.5°

2
Js 2+ +v—-6,1—-2/-6)
J11 B +2v-6,5—4v—-6)
JsJs ®)
JirJin (11)
(55) (5)(11) = JsJsJ11J11 = JsJ11JsJ11 = JsJinJs 11
JsJ11J5J11 (JsJ11)(J5J11) = (12 +6- 32)
JsJ11J5J11 (JsJ11)(JsJ11) = (72 + 6 - 1?)
55 12 +6-32
72 +6-12
5.2.2
5.2.1 c a,b
Z[v/—6]
[ ) X =
[ ) X =
J ( )
a® + 6b% = ¢ (ged(a, b) = 1) p=7

(") = J7J7 = (N(a))

(31) = Ja1Ja1 = (N(D))

21



) =JoJp Jp c=p

M @y (217)
(J7,J7, J31, a1 )
(217) = (7)(31) = (J7J7)(Ja1J31) = JrJ7Ja1Ja
JrJrJa1dsr = JrJa1J7Jz1 = (J7J31)(J7J31)
= JrJarJ7 a1 = (J7J31)(J7J31)

2
(J7J31)(J1Ja1) = (=1 +6V/-6)(~1 - 6v/~6) = (1> + 6 6°)
(J7730)(J1J51) = (11 + 4¢/=6)(11 — 4y/~6) = (11> + 6 - 4%)

217=12+6-62=11>+6-42 2

7™ @B (@73 (15841)
(J7,J7, Ja1, Ja1, J73, J73 )
Jzz = (7 +2/-6)
(15841) = (7)(31)(73) = (J7J7)(JarJ31) (Jr3J73) = J7J7Ja1Ja1JraJ7a
JrJ1Ja1Ja1 073073 = (J7J31J73) (J7Ja1J73) = (—79 + 40y/—6)(—79 — 401/—6) = (79 + 6 - 40%)
= (JrJa1rJ73)(JrJa1J73) = (65 + 441/—6)(65 — 44,/—6) = (652 + 6 - 44?)
= (J7J31J73)(J7 Ja1J73) = (125 + 6,/—6)(125 — 61/—6) = (125? + 6 - 62)
= (JrJa1J73)(J7Ja1J73) = (29 + 50v/—6)(29 — 50/—6) = (29° + 6 - 50°)

¢ = 15841 4
JD7J_D (p)
P =2t
a? + 6b° = ¢ (ged(a, b) = 1) c=255

(65=5x11  Js=(Q+v=6,1-2y=6), Ju = (3+2/=6,5—4/=6)
(55) = (5)(11) = JsJsJ11J11
= (JsJ11)(JsJ11) = (JsJ11)(J5J11)

(JsJ11)(J5J11)
JsJi1 = (2+v/=6,1 — 2,/=6)(3 + 2/—=6,5 — 4/—6)

= (=6 + 7v/=6,34 — 3y/—6,27 — 4/—6, —43 — 14,/—6)

=T+ V=6)(~v/~-6,4-v6,3-V-6,-7—-V-6)

1€ (—v/—6,4—+/=6,3——6,-7—/—6)

JsJi1 = (T+/—6) JsJ11 = (71— v/=6)

(JsJ11)(JsJ11) = (7 + V/—6)(7 — V—6) = (7> + 6 - 1?) 55=72+6-12

(J5J11)(JsJ11)

JsJi1 = (1+3V=6) , JsJi1 = (1 —3V=6)

(J5J11)(JsJ11) = (1 +3v/—6)(1 + 3y/—6) = (1> + 6 - 3%) 55=12+6-3°
c = 1537
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1537 =29 x 53 (29) = JogJ29 , (53) = Js3Js3 Joo , Js3

(1537) = (29)(53) = Ja9J29J53J53
= (J29J53)(J29J53) = (J29J53)(J29J53)

(1537) = (12 + 6 - 162) = (192 + 6 - 142)
1537 =124+ 6-16"192 + 6142 2

¢ = 55,1537 2 soft prime 2
(r ) soft prime ( y=2r-1 soft prime
a? + 6b% = ¢ (ged(a, b) = 1) c=10
Jo=(2,v/-6), Js =(2+-6,1—2/-6) (Q=J2J2, (5)=JsJs

(10) = (2)(5) = J2J2J5J5
= (J2J5)(J2J5) = (J2J5)(J2J5)
(J2J5)(J2J5)
Jods = (2,V/=B)(2 + v/=6,1 — 2/=6) = (4 + 2,/=6,2 — 4/—=6, —6 + 2,/—6, 12 + /=6)
= @+ VB -2~ V6. 6,3 - V)
Le@-2- B,y 8,3 vH)

JoJs = (2+ /—6) J2Js = (2 —/—6)
(J2J5)(J2J5) = (2 + +/ —6)(2 — \/—6) = (22 +6- 12) 10=22+6-12
(J2J5)(J2T5)
J2Js = (2 —V/=6) , J2Js = (2+/—6)
(J2J5)(J2J5) = (2 — V/—6)(2+ v/—6) = (22 + 6 - 1?) 10=22+6-12
J2:(2,\/_6) J_2:(2’\/_6) J2:J_2
c=10 c=15
J3=@3,v—-6) Js =3 15=32+6-12 1
soft prime p=2,3 soft prime
p=2,3
15=B3 x5) 2 1 c =330

(330) = 2)(3)(5)(11) = (J2J2)(J3J3)(J5J5)(J11J11)
(JoJ3JsJ11)(J2J3JsJ11)  (J2J3J5J11)(J2J3T5J11)

(J2J3J5J11)(J2J3J5.J11) (J2J3J5J11) = (6 + 7/—6) 330 =62+6-7°
(J2J3J5J11)(J2J3J5J11) (J2J3J5J11) = (18 — \/=6) 330 =182 + 617
c=330=(2x3x5x11) 2

c=70=(2x5x7)
(70) = QG)T) = JaJoJsJsJ7J7
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(J2JsJ7)(J2dsJ7)  (JoJsJ7)(J2ds7)

(J2J5J7)(J2J5J07) (J2J5J7) = (—4 + 3/—6) 70=4+6-32
(J2J5J7)(J2J5J7) (J2J5J7) = (8 — V—6) 70=8+6-1
c=T70=2x5x%x7) 2
c 2,3
c ¢ =pitpe? Py per (Lt o)
( r) ( y=2r-1 soft prime
2,3 pgt (
)
c=166990 =2 x3x5x7x11x29
4 soft prime 3 53

¢ = 3550470 5 soft prime

4 251 =16

¢ = 3550470

?- abc(3550470,3550470,6,0).

c (a,b) ¢ c mod 6 ¢ mod 24

3550470
(48,769) (144,767) (408,751) (828,691) (972,659) (996,653)
(1212,589) (1284,563) (1368,529) (1608,401) (1656,367) (1776,257)
(1812,211) (1824,193) (1836,173) (1884,13)

2*3*5*7*11*209%53 | 0 6

Yes
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(22 +7h* =¢)

m=7

6.1

6.1.1

=C

3: A2+ 782

C mod 7

SN I I A I S I N G R G G I I G R A I D I G IR AESS
AdA|m|lolo|lo|ld|lolo|o|d|lr|lo|d|lom|o~c|lo|c[d]lo|s|ois|~]|o
Ol | LN|w|o|Od|d|[F|b|v|d|lad|d| ||k |P|o|d|d|x|W]|o|~|o
Olo|v|lw|O|IRIR|IN|N|IK|N|©o|w|w|w|ow|w|ow|[d|o|o|o|d |||
Nt |n|w|o |G |8|mw|~|lv|la|lo|Slo |~ |d|loe|d|«|d|~|D|x |||
<|2le|ylv|elalmw|elg|TINIodelN| |09 |olT|o0|0|N
N N[N |H|N N| ||| ||| N N 157) NI AL
N~
o
m221422142142121412214244411
O
~lalsrlo|lo|lo|lolgld|lg|lolaolr|loir]|dlo|drrs|lo|d|lo|mi~]|a
Old|mo|g|w|IN|N||(o|lad|m|F ||| o|lo|d|dt|s|w|olrs|®|d|d|m
R ARG I I AR A A R A AR A R A L A R R R I A D A R A e R R R R R k)
NMaN|ld (s |~|~lo[~|an|gd|ov|~|o|lo|m|~|d|vw|jo]|m|n|o|o|~|0|ow]|o
~ || — o|l~|lm|lo|o oln|Nn|o|~|Nn|om ]| ©o|lo|m
g |a|Q|N[T|T|e|d|a|Q a7 | Q|ad|ld|a|a|ld|la|a|N| S| 3|a|©
I~
o
m421214412241142424241121441
O

~lolmim|~|lo|ldlo|lo|ld|lo~]|d|lo|lo|o|~|o
A|lm|loir|lolo|~|[d]o

olo|ld|ln|m|d v |R|lo|lo|lo|d|d| ™| |~]|0
C122345677111111111111222222
Nda|ld|n|N]|dA || ]|d|m|dlan|ds|md|v|d|m|vjv]|d|N|w|t |0
||t |d|m|o|v|an|o|s|Glo|d|o|(v|Td|YN[S|la|ct|(o|Rlo|[T|o|8 (v |Q
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1,2,4

7

P mod 7

Al |N|ld|d|t |||t |la|d|r ||| H|la|a|d | A NN A=
d|ld|m|loln|lo|d|lolo|lo|ld|~r|lo|d|loc|lo|~|lo|i~cdlo|s]os|~|a
0lo(g/vb|KN|K|o|lolw|d|w|v|d|ld|(d|la|©|~|X|ojldld|g |||~
O |o|lo|lo|lo|O|R|IR|IN|N|KN|N|©|w|w|w|ow|w|® | |o|lo|o|d|o|o|e
N~
°
m122142214214212141221424441
o
dl~lglnr|N|lo|lo|lolo|dld|ld|lo|laos|lo|r|dlo|dirsr|lo|d|lo|m|~
0lo|ldglmlo|g||NIN|o|lojld|lo|d(f(w|@|lo|lo|d |t | w]|O|~N|D|d|a
N|lm|o oo |F| g ||| (F|F|TF|ISF|F| O[O |L|D|0|©
N~
°
m242121441224114242424112144
o
~lo|lorcrc|lo|d|lolold|lo|~c]|d|lo|lo o]~
O[T IK5I2IQ IS5 IdQ|o|o|dlu|m|t ||| R|lo|o|jo|d|m|m|o]|~
TN N IO Oo M~ IgIgld]ld|ldlald|aldla|ad|ld ||| |Q |
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c P

P=124mod 7

P hard prime

6.12 X2+7V2=Z z Z=1,2,4mod 7
X2+7Y%2=27 Z P ged(X,Y,2) =1 X2+7Y?2=0(mod p)...
Yy P 1=Y.-K+P-N K,N ¢
x K2 (XK2+T7(YK)2=0
1=YK (X1)’+7=0s (X1)2=-7

(%) =1
(%7): () (3)

(DT DT (B =T () =(5) =1

p#7
(8) =14 2% = p(mod7) sr=1,23s12=142
p=12,4
(Q.E.D)
6.1.3 Z=1,2,4mod7 2 7 P C=P 1
)

Ry=Z[V=7] CR=2Z[u]
w= T sw=-1+y/T e 2w+l=yVTed?+lw+l=-7

S 42+ 4w +8=0cwl+w+2=0 wHw=-1 ww=2
’ lR ’RO

1.R

2.P PRy =PRN Ry

OPRo = PRN Ry
-Ro C R PRy C PR
PRoN Ry C PRN Ry
PRy C PRN Ry
‘PRNRy> X =P(A+Bw)=C+Dy/—T---%
P(A+B=5=T) = c+Dy=T
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2PA — PB+ PB\/—7=2C +2D+v—7

2PA— PB—2C + (PB—2D)/—7=0
2PA-2C -PB=0
PB—-2D=0 -.--%

P:odd B even

)*@PB=2D

Ry CR
Ro/(RoNPR) C R/PR
Ro/PRo C R/PR
PRy = (P)
PR =(P)
Ro/PRo = (2)[V-T71/ (P) C (Z)[w]/ (P)
AcCBD>J
(A4/(AnJ) C B/J))
A>a a>s>J ad>ANJ

(P) P

Z[V=T)/ (P) = Fp[X]/ (X2 +7)
X2+7 af =0(a,B#0) a, 3
Z[w]/ (P) * P

P = (z +yw) (z + yw)
= 2? + (w + wzy + wwy?)
= 2?2 — zy + 242
P =22 —xy+2y°
Y even Yy odd
P=1=2?—2y mod?2
zy = 2% — zy P:odd
r=a2%-1

Y . even

P =N (z+2y'w)
=N (o + (L + V=)
=N(z -y +yVv-T)
=@y +yvV-T)(z -y -yV-T)
=@y +7¢)

(Q.E.D)
6.2 C t

t hard prime soft prime
prime P’ p'=2
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6.3 hard prime

22+7-12=11
42+7.12 =23
12+7-22=29
6.4 C

12+47.12=8 =23
3¥+7.12=16=2%
52 +7.12 = 32 = 25
2 r>3

-C hard prime
52+7.32=88 =23.11
92+7.12=88 =2%.11
F+7-42=121=117

12+7.52=176=2%-11
132+7-12=176 =2%-11
12+7-6%2=253=11-23
152 +7.22=253=11-23

2"(r >3) hard prime

6.5 hard prime 11 23

11=22+7.12= Q2+ /=12 - V=7)
2B=42+7.12=(4+/-T)(4 - V=7)

11-28=Q+V=-12-V-N4+ V=N - v=7)
=(@1+6V-N(1-6V-7)
=1+7-62

11-28=Q+V=71)4- V-2 - V-NA+V-7)
= (15+2y/=7)(15 - 2v=7)
=152 +7.22

29



6.6 28 11

282=8=12+7.12
=L+ VTNA- VD
1 =2+V-N2-vV=-7)

6.7
A2 +7B2 = C(gcd(A,B)=1,C 7 )
C L (
2r(r > 3) ) L1
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m=6 m=7 Prolog
1
Prolog Pascal

if

Prolog if

if
( )

(1] 2001
[2] a? +pb? =c¢ 2004
[3] 21 2000
[4] 2002
[5] 21 2001
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5. a2 +6b% = ¢

€ ¢ mod 24
2 no yes soft prime 2
3 no yes soft prime 3
5 no yes soft prime 5
7 yes yes hard prime 7
11 no yes soft prime 11
13 no no 13
17 no no 17
19 no no 19
23 no no 23
29 no yes soft prime 5
31 yes yes hard prime
37 no no 13
41 no no 17
43 no no 19
47 no no 23
53 no yes soft prime 5
59 no yes soft prime 11
61 no no 13
67 no no 19
71 no no 23
73 yes yes hard prime
79 yes yes hard prime
83 no yes soft prime 11
89 no no 17
97 yes yes hard prime
101 no yes soft prime
103 yes yes hard prime
107 no yes soft prime 11
109 no no 13
113 no no 17
127 yes yes hard prime 7
131 no yes soft prime 11
137 no no 17
139 no no 19
149 no yes soft prime 5
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cmod 24

151 yes yes hard prime 7
157 no no 13
163 no no 19
167 no no 23
173 no yes soft prime 5
179 no yes soft prime 11
181 no no 13
191 no no 23
193 yes yes hard prime

197 no yes soft prime

199 yes yes hard prime
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