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algorithm 1:

�*�L�Y�H�Q��S���D�V���D���F�R�O�O�H�F�W�L�R�Q���R�I��N ���S�R�V�L�W�L�Y�H���L�Q�W�H�J�H�U�V���W�K�D�W���D�U�H���Q�R���P�R�U�H���W�K�D�Q��V �����)�R�U���D�Q�\���J�L�Y�H�Q

�Q�X�P�E�H�U��c�����\�R�X���D�U�H���V�X�S�S�R�V�H�G���W�R���I�L�Q�G���W�Z�R���L�Q�W�H�J�H�U�V��a���D�Q�G��b���I�U�R�P��S�����V�R���W�K�D�W��a + b = c��

�$�Q�G���W�K�H���I�R�O�O�R�Z�L�Q�J���Z�L�O�O���J�L�Y�H���W�Z�R���W�\�S�L�F�D�O���D�O�J�R�U�L�W�K�P�V���W�R���F�R�P�S�D�U�H���W�K�H�L�U���W�L�P�H���F�R�Q�S�O�H�[�L�W�\��

�*�H�Q�H�U�D�O���H�[�S�O�D�Q�D�W�L�R�Q�����W�K�H���W�Z�R���D�O�J�R�W�L�W�K�P�V���D�G�R�S�W�H�G��„ • áV� ` a �	 • áV� ` a ���W�R���J�H�Q�Q�H�U�D�W�H���U�D�Q�G�R�P

�Q�X�P�E�H�U���W�R���P�D�N�H���V�X�U�H���W�K�H���U�D�Q�G�R�P�Q�H�V�V�����$�O�V�R�����W�K�H�\���D�G�R�S�W���U�H�S�H�W�L�W�L�R�Q���I�D�F�W�R�U���W�R���H�Q�V�X�U�H���W�K�H

�D�F�F�X�U�D�F�\��

Z0VcI “ � 	 <stdioMh>

Z0VcI “ � 	 <timeMh>

Z0VcI “ � 	 <stdliüMh>

ýI _ýDs• ä„ • á• • ,„ • _| ;



� _“ bI 	 ä� “ • á• 0_V;

0V• Uá0V(){

0V• ä„ [100000]; //a collection that contain the elements of N

0V• ä§;// defining the maximum number

0V• äý;//defining the targeted number

0V• äp;//defining the total number

| • 0V•  (€• e• äinputämáximumNtárgetedänumüeräándätotálänumüer€);

„ ýáV (€%dä%dä%d€,&§,&ý,&p);//inputing the maximum number ô targeted number

„ • áV� (• 0U	 (p­ ee));

 _• (0V• ä0� 1;0� � p;0� � ){

/*scanf(", d",ôs[i-Ë]);//inputing the elements of s



if (s[i-Ë]� v){//check if the input number exceeds the boundary

printf("the entered number exceeds the maximum value!!");

return Ê;//the version that need to input number by hand

}*/

„ [0l 1]� • áV� (), §� 1;

}

// the algorithm Ë adopted is two-double traversal method. the following

is the main part of the function.

//iôj contain the targeted-position information

0V• ä` � 100;

 _• (0V• äU� 1;U� � ` ;U� � ){//to ensure the accuracy by running the program

repeatedly

„ • á• • � ýI _ýD();



0V• äV“ Uü	 • � 0; //finding the total targeted number

 _• (0V• ä0� 0;0� � pl 2;0� � ){//traverse every posible combinations

 _• (0V• ä?� 0� 1;?� � pl 1;?� � ){

0 („ [0]� „ [?]� � ý){

| • 0V•  (€` %däNä%da^n€,„ [0],„ [?]);//outputing the targeted

number

}

}

}

„ • _| � ýI _ýD();

� “ • á• 0_V� � ((� _“ bI 	 )(„ • _| l „ • á• • )] � e` s¦ � ` );//number of ticks per second.

}

| • 0V•  (€theärunningätimeäisä%f€,� “ • á• 0_V] ` );



Algorithm 2:

}

�7�K�L�V���R�Q�H���D�G�R�S�W�V���W�Z�R���G�R�X�E�O�H���W�U�D�Y�H�U�V�D�O���P�H�W�K�R�G�����:�H���Q�H�H�G���W�R���W�U�D�Y�H�U�V�H���D�O�O���W�K�H���S�R�V�L�E�O�H���V�L�W�X�D�W�L�R�Q

�E�\���W�Z�R���G�R�X�E�O�H���F�L�U�F�X�O�D�W�L�R�Q���%�H�F�D�X�V�H���R�I���L�W�V���O�R�R�S���V�W�U�X�F�W�X�U�H�����W�K�H���W�L�P�H���F�R�P�S�O�H�[�L�W�\���U�H�D�F�K�H�V��O(N 2)��

Z0VcI “ � 	 <stdioMh>

Z0VcI “ � 	 <timeMh>

Z0VcI “ � 	 <stdliüMh>

ýI _ýDs• ä„ • á• • ,„ • _| ;

� _“ bI 	 ä� “ • á• 0_V;

0V• Uá0V(){

0V• ä„ [100000]; //a collection that contain the elements of N

0V• ä+á„ +[100000]� {0};



0V• ä§;// defining the maximum number

0V• äý;//defining the targeted number

0V• äp;//defining the total number

| • 0V•  (€• e• äinputämáximumNtárgetedänumüeräándätotálänumüer€);

„ ýáV (€%dä%dä%d€,&§,&ý,&p);//inputing the maximum number ô targeted number

„ • áV� (• 0U	 (p­ ee));

 _• (0V• ä0� 1;0� � p;0� � ){

/*scanf(", d",ôs[i-Ë]);//inputing the elements of s

if (s[i-Ë]� v){//check if the input number exceeds the boundary

printf("the entered number exceeds the maximum value!!");

return Ê;//the version that need to input number by hand



}*/

„ [0l 1]� • áV� (), §� 1;

}

//the algorithms Ì  is based on the hash algorithms

„ • á• • � ýI _ýD();

 _• (0V• äD� 0;D� � 9;D� � )//to ensure the accuracy by running the program

repeatedly

 _• (0V• ä0� 0;0� pl 1;0� � ){

+á„ +[„ [0]]� 1;// to mark this number

0 („ [0]� ý&&+á„ +[ýl „ [0]]� � 1){// to find if the targeted number has

already appeared.

| • 0V•  (€` %däNä%da^n€,„ [0],ýl „ [0]);

}

}





Charpter 4 : Analysis and Comments

Time and space complexity:

algorithm1��

�W�K�H���I�R�O�O�R�Z�L�Q�J���L�V���W�K�H���F�R�P�S�D�U�L�V�R�Q���J�U�D�S�K�����S�V���W�K�H���E�X�O�H���R�Q�H���L�V���I�R�U���D�O�J�R�U�L�W�K�P�������D�Q�G���W�K�H���\�H�O�O�R�Z���R�Q�H

�L�V���I�R�U���D�O�J�R�U�L�W�K�P������

�7�K�H���U�H�V�X�O�W���F�O�H�D�U�O�\���G�H�P�R�Q�V�W�U�D�W�H���W�K�H���V�X�S�H�U�L�R�U�L�W�\���R�I���D�O�J�R�U�L�W�K�P�������I�R�U���W�K�H���O�D�U�J�H���L�Q�S�X�W�����$�V���W�K�H���1

�L�Q�F�U�H�D�V�H�V���� �D�O�J�R�U�L�W�K�P�����L�V���L�Q�F�U�H�D�V�L�Q�J���O�L�Q�H�D�U�L�Q�J����

�$�1�$�/�<�6�,�6Ó �����7�K�H���D�O�J�R�U�L�W�K�P���H�P�S�O�R�\�V���W�Z�R���Q�H�V�W�H�G���O�R�R�S�V���W�R���H�[�D�P�L�Q�H���D�O�O���S�R�V�V�L�E�O�H���X�Q�R�U�G�H�U�H�G

�S�D�L�U�V���R�I���H�O�H�P�H�Q�W�V

�7�K�H���R�X�W�H�U���O�R�R�S���U�X�Q�V���I�U�R�P��0ä� ä0 ���W�R��pl 2 �����L�W�H�U�D�W�L�Q�J���1�������W�L�P�H�V

�)�R�U���H�D�F�K���L�W�H�U�D�W�L�R�Q���R�I���W�K�H���R�X�W�H�U���O�R�R�S�����W�K�H���L�Q�Q�H�U���O�R�R�S���U�X�Q�V���I�U�R�P��?ä� ä0� 1 ���W�R��pl 1

�7�K�H���W�R�W�D�O���Q�X�P�E�H�U���R�I���F�R�P�S�D�U�L�V�R�Q�V���L�V��

²



algorithm 2��

conclusion

Aspect algorithm1 algorithm 2

�W�L�P�H���H�I�I�L�F�L�H�Q�F�\�S�R�R�U �H�[�F�H�O�O�H�Q�W

�V�S�D�F�H���H�I�I�L�F�L�H�Q�F�\�E�D�V�H�G���R�Q���1�E�D�V�H�G���R�Q���9

Declaration

(N − 1) + (N − 2)+. . . +2 + 1 = N(N − 1)/2 ≈ N²/2

�W�K�H���W�L�P�H���F�R�P�S�O�H�[�L�W�\���L�V��O(N 2)���D�Q�G���W�K�H���V�S�D�F�H���F�R�P�S�O�H�[�L�W�\���L�V��O(N)��

�,�W���F�D�Q���E�H���F�R�P�S�O�H�W�H�O�\���L�P�S�U�R�Y�H�G�����6�R���,���L�Q�W�U�R�G�X�F�H���D�O�J�R�U�L�W�K�P������

�$�1�$�/�<�6�,�6���7�K�H���P�D�L�Q���O�R�R�S���U�X�Q�V���H�[�D�F�W�O�\���1���W�L�P�H�V�����I�U�R�P��0ä� ä0 ���W�R��pl 1 ��

�,�Q�V�L�G�H���W�K�H���O�R�R�S�����H�D�F�K���R�S�H�U�D�W�L�R�Q���L�V���F�R�Q�V�W�D�Q�W���W�L�P�H���2��������

e ���W�K�H���W�L�P�H���F�R�P�S�O�H�[�L�W�\���L�V��O(N)���D�Q�G���W�K�H���V�S�D�F�H���F�R�P�S�O�H�[�L�W�\���L�V��O(V )��

�,���W�K�L�Q�N���W�K�L�V���D�O�J�R�U�L�W�K�P���L�V���D�O�P�R�V�W���W�K�H���P�R�V�W���H�I�I�H�F�W�L�Y�H���R�Q�H�����E�H�F�D�X�V�H���\�R�X���V�K�R�X�O�G���D�W���O�H�D�V�W���W�U�D�Y�H�U�V�H

�W�K�H���Z�K�R�O�H���Q�X�P�E�H�U�������$�Q�G���W�K�H���V�H�D�U�F�K�L�Q�J���P�R�Y�H�P�H�Q�W���K�D�V���D�O�U�H�D�G�\���U�H�D�F�K�H�G��O(N)��

�$�Q�G���,���W�K�L�Q�N���W�K�H���I�X�W�X�U�H���L�P�S�U�R�Y�H�P�H�Q�W���I�R�U���W�K�L�V���D�O�J�R�U�L�W�K�P���V�K�R�X�O�G���E�H���I�R�F�X�V�H�G���R�Q���W�K�H���V�S�D�F�H

�F�R�P�S�O�H�[�F�L�W�\��

�,���K�H�U�H�E�\���G�H�F�O�D�U�H���W�K�D�W���D�O�O���W�K�H���Z�R�U�N���G�R�Q�H���L�Q���W�K�L�V���S�U�R�M�H�F�W���W�L�W�O�H�G�����&�R�P�S�D�U�L�V�R�Q���R�I���W�Z�R���D�O�J�R�U�L�W�K�P�V��

�L�V���R�I���P�\���L�Q�G�H�S�H�Q�G�H�Q�W���H�I�I�R�U�W


