Backtracking (p2in 5 ) Lapz, S 1 b SR 8,59

ayd
Ay

J

oz )8 4 Jilewn Jor 53 15 ST L psgie pf olio S LT S 3 Ky S5 1

S Ny ST § (A0S (S 9>

void depth first_tree search(nodev)
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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.

(Promising)  gusx ol
The node can lead to a solution; otherwise, it is called as non-promising.

(Pruning) _yw 4

Check each node whether it is promising, if not, backtracking to the node’s parent. Backtracking is the procedure to prune
state space tree.
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In the chessboard, two queens can not be in the same row, column or diagonal.

col(i) : the column where the queen isin the ith row.
In the same column: col(i) = cal(k)

In the diagonal: col(i)—col(k) =i —k or  col(i)—col(k) =k —i
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Number of nodesin theentire statespacetrees 1+n+n’+---+n" =
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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 setsis called the Sum-of-Subsets Problem.
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n=5 W=21, and
w1 =5, w, =6,

ws =10, w, =11,
and ws=16.
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Suppose that n = 4, W= 13, and W

wi=3 W=4w;:=5,w;=6.
Find the solutions.

For the weights sorting in non-decr easing order,

: o W
1- anode is nonpromising if
We| ght + VV| +1 > W
where weight is the total weight up to a node at level X

2- weight + total <W  isalso nonpromising.
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Find all waysto color an undirected graph using at most m @ @
color, so that no two adjacent vertices are the same color.

If m=2, nosolution.
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weight : the sum of the weights of theitemsthat have beenincluded upto somenode. = weight>W
profit : the sum of the profits of the items included up to some node.
Initialization: bound = profit, totweight = weight

-y
= bound < maxprofit
k-1
totweight = weight + Z W,
j=i+1
_ k-1 _ P,
bound = | profit+ > p, | + (W-totweight) x =~
j=i+1 — , Wy
apacity availablefor kth item
; ; : Profi i
Profit from first k—Litems taken ngljlifltp]% I’UIPtIP: item
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s and we have the following

2,1 $115

[ pi wi pi/wi
1 $0 2 $20
2 $30 5 $6
3 $0 10 %5
4 $10 5 $2
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