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void mpz_init_set (mpz_t rop, mpz_t op)
void mpz_init_set_ui (mpz_t rop, unsigned long int op)
void mpz_init_set_si (mpz_t rop, signed long int op)

int mpz_init_set_str (mpz_t rop, char *str, int base)
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unsigned long int mpz_get_ui (mpz_t op)
signed long int mpz_get_si (mpz_t op)
char * mpz_get_str (char *str, int base, mpz_t op)
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mpz_tp, g;
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void mpz_nextprime (mpz_t rop, mpz_t op)
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mpz_init_set_str(bn, "123456789098765", 0);
mpz_init(bp);
mpz_nextprime(bp, bn);
char* str = mpz_get_str(0, 10, 2);
intt = mpz_probab_prime_p(z, 10);
switch (t) {
case 0:
printf("%s is not a prime\n", str);
break;
case 1:
printf("%s is probably a prime\n”, str);
break;
case 2:
printf("%s is a prime\n”, str);
break;
default:
printf("unknown test result (%d) for %s\n", t, str);

}
free(str);
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void mpz_pow_ui (mpz_t rop, mpz_t base, unsigned long int exp)

void mpz_ui_pow_ui (mpz_t rop, unsigned long int base, unsigned long int exp)
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mpz_pow_ui(rop, g, 6);
B

mpz_ui_pow_ui(rop, 5, 6);
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void mpz_cdiv_r (mpz_t r, mpz_t n, mpz_t d)

unsigned long int mpz_cdiv_r_ui (mpz_t r, mpz_t n, unsigned long int d)
unsigned long int mpz_cdiv_ui (mpz_t n, unsigned long int d)

void mpz_fdiv_r (mpz_t r, mpz_t n, mpz_t d)

unsigned long int mpz_fdiv_r_ui (mpz_t r, mpz_t n, unsigned long int d)
unsigned long int mpz_fdiv_ui (mpz_t n, unsigned long int d)

void mpz_tdiv_r (mpz_t r, mpz_t n, mpz_t d)

unsigned long int mpz_tdiv_r_ui (mpz_t r, mpz_t n, unsigned long int d)
unsigned long int mpz_tdiv_ui (mpz_t n, unsigned long int d)

void mpz_mod (mpz_t r, mpz_t n, mpz_t d)

unsigned long int mpz_mod_ui (mpz_t r, mpz_t n, unsigned long int d)
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void mpz_powm (mpz_t rop, mpz_t base, mpz_t exp, mpz_t m)
void mpz_powm_ui (mpz_t rop, mpz_t base,unsigned long int exp,mpz_t m)
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mpz_powm(B, g, b, p);

mpz_powm(K, A, b, p);
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/**This program is used to practice how to test a prime.

*/

#include <gmp.h>

#include <stdio.h>

/**Print big integers.
* @param z The ineteger.
*/
void prime_test(mpz_t z) {
char* str = mpz_get_str(0, 10, 2);
int t = mpz_probab_prime_p(z, 10);
switch (t) {

case 0:




printf("%s is not a prime\n", str);
break;
case 1:
printf("%s is probably a prime\n”, str);
break;
case 2:
printf("%s is a prime\n", str);
break;
default:
printf("unknown test result (%d) for %s\n", t, str);

}
free(str);

int main(int argc, char** argv) {

[*initialize big integers*/

mpz_t p, np, bn, bp;

mpz_init_set_ui(p, 23);

mpz_init_set_ui(np, 24);

mpz_init_set_str(bn, "123456789098765", 0);
mpz_init(bp);

[*test primes*/
prime_test(p);
prime_test(np);
mpz_nextprime(bp, bn);
prime_test(bp);

/*clear big integers*/

mpz_clear(bp);




mpz_clear(bn);
mpz_clear(np);

mpz_clear(p);

return O;

}
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[**This program simulates a Diffie-Hellman key exchange.
* The assumptions are p=23, g=5, a=6, and b=15.

*/

#include <gmp.h>

#include <stdio.h>

[**Print big integers.

* @param name The name of the integer.

* @param z The value of the interger.

*/

void print_mpz(char* name, mpz_t z) {
char* str = mpz_get_str(0, 10, 2);
printf("%s=%s\n", name, str);

free(str);

int main(int argc, char** argv) {
[*initialize big integers*/
mpz_tp, g, a b, A, B, K_A, K_B;

mpz_init_set_ui(p, 23);

mpz_init_set_ui(g, 5);




mpz_init_set_ui(a, 6);
mpz_init_set_ui(b, 15);
mpz_init(A);
mpz_init(B);
mpz_init(K_A);
mpz_init(K_B);

[*step 1*/

printf("(1) Alice computes\n");
mpz_powm(A, g, a, p);
print_mpz("A", A);
printf("\n");

[*step 2%/

printf("(2) Send to Bob\n");
print_mpz("p", p);
print_mpz("g", 9);
print_mpz("A", A);
printf("\n");

[*step 3*/

printf("(3) Bob computes\n");
mpz_powm(B, g, b, p);
mpz_powm(K_B, A, b, p);
print_mpz("B", B);
print_mpz("K_B", K_B);
printf("\n");

[*step 4%/
printf("(4) Send to Alice\n");




print_mpz("p", p);
print_mpz("g", g);
print_mpz("B", B);
printf("\n");

[*step 5*/

printf("(5) Alice computes\n");
mpz_powm(K_A, B, a, p);
print_mpz("K_A", K_A);
printf("\n");

[*clear big integers*/
mpz_clear(K_B);
mpz_clear(K_A);
mpz_clear(B);
mpz_clear(A);
mpz_clear(b);
mpz_clear(a);
mpz_clear(g);

mpz_clear(p);

return O;

}

EREIRBEER

/**This program is used to generate all the numbers.
*/

#include <gmp.h>

#include <stdio.h>




int main(int argc, char** argv) {
inti;

unsigned long num;

[*initialize big integers*/
mpz_tp, g, n;
mpz_init_set_ui(p, 23);
mpz_init_set_ui(g, 5);

mpz_init(n);

/*computes all numbersin the group*/
for (i=1; i<23; i++) {
mpz_powm_ui(n, g, i, p);
num = mpz_get_ui(n);

printf("%d ", num);

if (num==1) {
printf("\n");
break;

}

/*clear big integers*/
mpz_clear(n);
mpz_clear(g);
mpz_clear(p);

return O;
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