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Notes

* Pseudo code
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Ql.

* Consider algorithm Mapping (see slides). Is it possible that the set S
will become empty at the end of the algorithm? Show an example, or
prove that it cannot happen.
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Q2.

* Write a program (or modify the code discussed in class) to recover the
solution (i.e., enumerate the elements in the solution) to a knapsack
problem using the belong flag. You should make your algorithm as
efficient as possible.



11 12 13 14 15 16

k2=30-OI-®—----------
k3=50—OO-O-II-@--—---

k4=60-OO-OIOOIOI-II-®

|: a solution containing this item has been found
O: a solution without this item has been found
-: no solution has not yet been found



Q2.

Knapsack Output (n, S, K, P):

begin 10 11 12 13 14 15 16
if IP[n, K].exist then . - O- - - - - - -
. o | M I”
print “No solution!
k2=3O-OI-®------
EIse k=6 O - O O - @) - I I - @ -
I:=n; ke=6 O - 0 O - @) I 6 © I (0] I - I I -@
k := K;

while k > 0 do Ioa solultuf[).n Cor.1tt§|n|?gt;ht.h|.s:[, |’[errr11 haz bee? fouc?d
if P[i, k].belong then : a solu pn without this item has been foun
-: no solution has not yet been found

print S[i];
k :=k - SJi];
1:=1—1

end



Q3.

* Let x4, x,, -, x,be a sequence of real numbers (not necessarily
positive). Design an 0 (n) algorithm to find the subsequence
Xiy Xix1,"""» xj(of consecutive elements) such that the product of the
numbers in it is maximum over all consecutive subsequences. The
product of the empty subsequence is defined as 1.



Q3.

Find_Maximum_Product_Sequence(n,X):

maxNum[0] = 1

minNum[0] =1

maxProductSequence =1

fori:=1ton
maxNuml[i] = max(X[i], maxNuml[i-1]*X[i], minNum[i-1]*X[i])
minNuml[i] = min (X[i], maxNuml[i-1]*X[i], minNum[i-1]*X[i])
maxProductSequence = max(maxProductSequence, maxNum(i])

return maxProductSequence



Q4.

* The Knapsack Problem that we discussed in class is defined as follows:
Given a set S of n items, where the j-th item has an integer size S/i],
and an integer K, find a subset of the items whose sizes sum to

exactly K or determine that no such su
in class an algorithm to solve the prob

nset exists. We have described
em. Modify the algorithm to

solve a variation of the knapsack prob

em where each item has an

unlimited supply. In your algorithm, please change the type of

P[i, k].belong into integer and use it to
item i needed.

record the number of copies of



Q4.

Multiple_Knapsack (S, K): P[i, k].exist := false;

begin if P[i — 1, k].exist then
P[0, 0].exist := true; PLi, k].exist := true;
P[0, 0].belong := 0; Pli, k].belong := 0;
for k := 1 to K do else if k - S[i] 2 0 then

if P[i, k - S[i]].exist then

' . := | o - .
P[0, k].exist := false; P[i, k].exist := true;

fori:=1tondo
fork:=0toKdo

Pli, k].belong :=
Pli, k - S[i]].belong + 1;

end



Q4.

Wrong

Multiple_Knapsack (S, K):

begin

P[O, O].exist := true;
P[0, O].belong := 0;
fork:=1toKdo

P[O, k].exist := false;

fori:=1tondo
fork:=0toKdo

end

P[i, k].exist := false;
if P[i — 1, k].exist then

P[i, k].exist := true;

Pli, k].belong := 0;
else if k - S[i] 2 0 then

if P[i-1, k - S[i]].exist then
P[i, k].exist := true;
Pli, k].belong :=
Pli, k - S[i]].belong + 1;







Q>.

* Let x4, x5, *+, X, be a set of integers,and let S = ).i*; x;. Design an
algorithm to partition the set into two subsets of equal sum, or
determine that it is impossible to do so. The algorithm should run in
time O(nS).



Q>.

Equal_Subset (n, X, S):
if Sis odd then
print ”No solution!”; // %78 #|EfoddfyzE, BRIl2=H 58 e.g. 9/2 =4 or array index

else then H I/ & e.g. P[n, 4.5]
let halfSum =S/2;
setl = {}
set2 = {}

Build knapsack table P[n, halfSum];
if P[n, halfSum].exist then
while n>0do
if P[n, halfSum].belong then
put X[n] in setl;
halfSum -= X[n];
else
put X[n] in set2;

else
print “No solution!”;



