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題意：

給定一個式子，最多有16個數字，每個數字和operator間都有一個space，數字上限為100，時間上限為3秒。

例如：1 + 2 = 4 – 5 + 6

等式不一定相等，operator不能移動，output要使等式相等

沒有解的話印出no solution，結束條件為EOF。
題意範例：

input:
1 + 2 = 4 – 5 + 6


output:
1 + 2 = 4 – 6 + 5
解法：

(1)將input讀入字串內


(2)將字串內容分為數字以及operator


(3)以移向為概念將左邊的‘+’和右邊的’-’所分配之數
     字視為正數，反之則為負數


(4)以遞迴將數字轉為負數，總合為0時為正解。


(5)按照operator印出答案
解法範例：

以1 – 4 = 5 – 6 + 8為例子

數字:1, 4, 5, 6, 8
operator:+, -, =, +, -, +

以移項為概念可以將等式變為 1 + 6 = 5 + 8 + 4

所以正數數量為2個，負數為3個

數字:
  -1, 4, 5, 6, 8

->
-1, -4, 5, 6, 8



->-1, -4, -5, 6, 8
->
-1, -4, 5, -6, 8



->-1, -4, 5, 6, -8
->
-1, 4, -5, 6, 8



->-1, 4, -5, -6, 8

-1, 4, -5, -6, 8 此數列總合為0，所以這就是一組解

將數列分為正數: 4, 8
負數: -1, -5, -6

按照operator印出解

4 – 1 = 5 – 8 + 6
討論：

(1)當數字總合為奇數時無解

(2)若是沒分類就直接計算，最複雜情形為16!，會造
     成TIME LIMIT

(3)分類後最複雜情形為C(16,8)=12870

(4)注意數字有0的情形 
程式：

#include<stdio.h>

#include<stdlib.h>

#include<string.h>

#define MAX     20

char g_signs[MAX];

int g_plusg_signsNum = 0;

int g_terms[MAX];

int g_termsNum = 0;

int g_signsNum = 0;

void solve(char *buffer);

void parse(char *buffer);

int search(int terms[], int level, int current);

int checkEquation(int terms[]);

int main()

{

    char buffer[1024];

    int i;

    while( fgets(buffer, sizeof(buffer), stdin) != NULL )

    {

        memset(g_signs, 0, sizeof(g_signs));

        for(i = 0; i < g_termsNum; i++) g_terms[i] = 0;

        g_termsNum = 0;

        g_signsNum = 0;

        g_plusg_signsNum = 0;

        solve(buffer);

        printf("\n");

    }

    return 0;

}

void solve(char *buffer)

{

    int terms[MAX];

    int sum = 0;

    int i = 0;

    int flag = 0;

    int pos[MAX] = {0};

    int neg[MAX] = {0};

    int posNum = 0;

    int negNum = 0;

    int checkRight = 0;

    parse(buffer);

    for(i = 0; i < g_termsNum; i++)

    {

        sum += g_terms[i];

    }

    if(sum % 2 != 0)

    {

        printf("no solution");

    }

    else

    {

        for(i = 0; i < g_termsNum; i++)

        {

            memcpy(&terms, g_terms, sizeof(terms));

            if (search(terms, 1, i))

            {

                flag = 1;

                break;

            }

        }

        if(flag == 1)

        {

            for(i = 0; i < g_termsNum; i++)

                if(terms[i] > 0)

                    pos[posNum++] = terms[i];

                else if(terms[i] < 0)

                    neg[negNum++] = abs(terms[i]);

            posNum = negNum = 0;

            for(i = 0; i < g_signsNum; i++)

            {

                switch(g_signs[i])

                {

                    case '+':

                        if(checkRight == 0)

                            if(i == 0)

                                printf("%d", pos[posNum++]);

                            else

                                printf(" + %d", pos[posNum++]);

                        else

                            if(g_signs[i-1] == '=')

                                printf("%d", neg[negNum++]);

                            else

                                printf(" + %d", neg[negNum++]);

                        break;

                    case '-':

                        if(checkRight == 0)

                            printf(" - %d", neg[negNum++]);

                        else

                            printf(" - %d", pos[posNum++]);

                        break;

                    case '=':

                        checkRight = 1;

                        printf(" = ");

                        break;

                }

            }

        }

        else

            printf("no solution");

    }

}

void parse(char *buffer)

{

    char *token = NULL;

    int i = 0;

    int flag = 0;

    token = strtok(buffer, " ");

    while(token != NULL)

    {

        switch(token[0])

        {

            case '+':

            case '-':

            case '=':

                g_signs[g_signsNum++] = token[0];

                break;

            default:

                g_terms[g_termsNum++] = atoi(token);

                if(g_signsNum == 0 || g_signs[g_signsNum-1] == '=')

                    g_signs[g_signsNum++] = '+';

                break;

        }

        token = strtok(NULL, " ");

    }

    for(i = 0; i < g_signsNum; i++)

    {

        if(g_signs[i] == '=')

            flag = 1;

        else if(flag == 0 && g_signs[i] == '+')

            g_plusg_signsNum++;

        else if(flag == 1 && g_signs[i] == '-')

            g_plusg_signsNum++;

    }

}

int search(int terms[], int level, int current)

{

    int temp = terms[current];

    int i = 0;

    terms[current] = 0 - abs(terms[current]);

    /*for(i = 0; i < g_termsNum; i++)

        printf("%d ", terms[i]);

    printf("\n");*/

    if(level == g_termsNum - g_plusg_signsNum)

    {

        if(checkEquation(terms))

            return 1;

        else

        {

            terms[current] = temp;

            return 0;

        }

    }

    for(i = current+1; i < g_termsNum; i++)

    {

        if(search(terms, level+1, i))

            return 1;

    }

    terms[current] = temp;

    return 0;

}

int checkEquation(int terms[])

{

    int i = 0;

    int result = 0;

    for(i = 0; i < g_termsNum; i++)

        result += terms[i];

    if(result == 0)

        return 1;

    else

        return 0;

}
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