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void depth_first_tree_search(node v) 
{     node u; 
       visit v; 
       for (each child u of v) 
             depth_first_tree_search(u); 
} 
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ƺŬŤƀū�ŢųŹŵ�ƹ�ŢƫŚů�ƽŚƌƟ��
��

ƩŚŨƯ���ƶƫŚƀƯnźƿŻƹ��Śƿ�n-Queens Problem  
��

Ƃſźě���źƿŻƹ�ŹŚƸģ�ƽŹřŸĮƿŚū�Źŵ�ƲƨưƯ�ƽŚƸŤƫŚů�ŵřŶƘţ��
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ƾŞƀƳ�ŹƺƐŝ�ƲƨưƯ�ƽŚƸŤƫŚů�ƂƷŚƧ���ƹ�źƷƶƳŚĭřŶū�ƾƠƿŵŹ�Źŵ�źƿŻ� �
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ƪƨƃí�ç���ƶƫŚƀƯ�ƽřźŝ�ƺŬŤƀū�ŢųŹŵéźƿŻƹ��ƶƳŚĭřŶū�ƾƠƿŵŹ�Źŵ�źƿŻƹ�źƷ���
��
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ŵźĮƀě�Ʀǀƴƨţ��
The procedure whereby, after determining that a node lead to nothing but dead ends, we go back (�backtrack�) to the 
node�s parent and proceed with the search on the next child. 

��

ƾƄŴŝ�ŶǀƯř� (Promising) 

The node can lead to a solution; otherwise, it is called as non-promising. 

ŽźƷ (Pruning) ��
Check each node whether it is promising, if not, backtracking to the node�s parent. Backtracking is the procedure to prune 
state space tree. 
 

ƵŶƳŻ�ŶǀƯř�ƶŝ�ƱŚƀƳř�ƹ�ŢſŚěźŝ�ŶǀƯř�ƶŝ�ŚǀƳŵ��řŶŴƷŵ���
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ŵźĮƀě�Ʀǀƴƨţ�Śŝ�źƿŻƹ�ŹŚƸģ�ƶƫŚƀƯ�ƪů��
In the chessboard, two queens can not be in the same row, column or diagonal.  
col(i) : the column where the queen is in the ith row. 
In the same column:              col(i) = col(k)           
In the diagonal:        col(i)  col(k) = i  k     or       col(i)  col(k) = k  i  
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ƪƨƃí�é��Ư�ƱŚƨƯƵźƸ�źƿŻƹ�ƽŚƷ��

 

Number of nodes in the entire state space tree:   
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ƶƗƺưŬƯźƿŻ�ƖưŬƬƇŚů�ƶƫŚƀƯ�ŚƷ�(The Sum-of-Subsets Problem)��

Ƃſźě��ŢƷŚŞƃ��ŚƷšƹŚƠţ�ƹ��ƶƗƺưŬƯźƿŻ�ƖưŬƬƇŚů�ƶƫŚƀƯ�ƽŚƷ��ŚƷƾŤƄě�ƶƫƺƧ�ƶƫŚƀƯ�ŚŝŶǀƴƧ�ƱŚǀŝ�řŹ����
��

In the knapsack problem, if the profit of each item is the same, then the goal is to maximize the total weight while not 
exceed W.  
So the thief might first try to determine whether there was a set whose total weight equaled W. The problem of 
determining such sets is called the Sum-of-Subsets Problem. 

ƩŚŨƯ�ƶƧ�ŶǀƴƧ�ƉźƟ���
 n = 3,  
 
W = 6, 
 
 w1 = 2,    w2 = 4,   w3 = 5. 
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ƪƨƃí�ê��ƩŚŨƯ�ƽƺŬŤƀū�ŢųŹŵ��
��

İŤƟŹ�ŚƐų�ƵřŹ�ƶŝ�źĭř�ŽźŤƯ�ƲŤƄĭźŝ�Żř���ſƺƠƴĩǀŽƺ�
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źĮƿŵ�ƾƫŚŨƯ��ƶƧ�ŶǀƴƧ�ƉźƟ��
 

 n = 5, W = 21, and  
 
 w1 = 5,  w2 = 6,  
w3 = 10,   w4 = 11, 
and   w5 = 16. 
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ƪƨƃí�ì��ŵźĮƀě�Ʀǀƴƨţ�ƩŚưƗř�Śŝ�ƺŬŤƀū�ŢųŹŵ��
��

 
Suppose that n = 4, W = 13, and  
      w1 = 3,  w2 = 4, w3 = 5 , w4 = 6. 
Find the solutions. 
 
For the weights sorting in non-decreasing order,  
 
1- a node is nonpromising if   
weight + wi + 1 > W 
where weight is the total weight up to a node at level 
i. 
 
2- weight + total  < W      is also nonpromising. 

��

ĬƳŹ�ƶƫŚƀƯ�Ɲřźĭ�ƽżǀƯō(m-Coloring Problem)��

��
ƪƨƃí�í��ƩŚŨƯ�Ɲřźĭ��

 
Find all ways to color an undirected graph using at most m 
color, so that no two adjacent vertices are the same color. 

 
If m = 2,  no solution. 
If m = 3��
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Ţſř�īŹżŝ�ƾŤƟźƄǀě�ƹ�ŢǀƤƟƺƯ�ŵƺų�ƩŚŰƯ�ƹ�ġƺě�ƽŶǀƯř�Ʊŵřŵ�Ţſŵ�Żř���źǀĜƀƨƃ���
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weight：the sum of the weights of the items that  have been included up to some node.         weight  W 
profit：the sum of the profits of the items included up to some node.  
Initialization: bound = profit, totweight = weight               

ç���
 bound  maxprofit  
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ƩŚŨƯ�ƉźƟ��ƶƧ�ŶǀƴƧ��

 
n = 4, W=16, 
and we have the following  
 
   i         pi      wi     pi/wi 
   1      $40      2        $20 
   2      $30      5        $6 
   3      $50     10       $5 
   4      $10      5        $2 
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