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Probleml

Consider algorithm Mapping (see notes/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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Problem1(cont’d)

If A(original set) = (), then S= () C A apply the algorithm is still

empty.
If A+ (), suppose S will become empty at the end. Then the previous
step is eliminating the last element(called a) in S and c[a] = 0.

Q Iffla)=a

It is impossible because c[a] = 0.

@ Iffla) #a

It is impossible because a is the only one element in S.
Hence, we conclude that when A # (), S will not become empty.
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Problem?2
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Problem?2
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Problem?2

function KNAPSACK RECOVER(S, K, P)
k:int:= K, I: list :=[];
for i:=nto 1 do
if Pli, k|.exist = false then
return "impossible”;
if P[i, k|.belong = true then

l.append(S[i]);
k:=k— S[i;
if k0 then

return "impossible”;

return /;
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Problem3
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Problem3
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Problem3

function KNaPsAck(S, V, K)
P[0, 0].exist := true;
for k:=1to Kdo
P[0, K].exist := false;
for i:=1to ndo
for k:= 0 to K do
Pli, k].exist := false;
if P[i— 1, k].exist then
Pli, K].exist := true;
Pli, kK.amount := 0;
Pli, k].value :== P[i — 1, k].value;
if k> S[i] and P[i, k — S]i]].exist and
Pli, k — S[i]].value + V[i] > P[i, k].value then
P[i, k].exist := true;
Pli, k].amount := P[ — S[i]].amount + 1;
Pli, k|.value := P[i, k — S]i]].value + V]i];
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Problem3
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Problem3
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Problem3
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Problem3
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Problem4

Let xq, X2, ..., X, be a set of non-negative integers, and let S = X7, 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
(presented in suitable pseudocode) should run in time O(nS).
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Problem4(cont’d)

function ALGORITHM PARTITION(X)
if S is odd then
print "impossible”;
else
halfs = g;
Knapsack(n, halfS);
if P[n, halfS].exist then
add elements found by Problem2’s algorithm to setl
add the rest to set2
else

print "impossible”;
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Question5(a)
Algorithm Hanoi(n, A, B, C);

1 begin
2 if n=1 then
3 move from A to B

4 else if n>1
5 Hanoi(n-1, A, C, B);

6 move the largest disk from A to B
7 Hanoi(n-1, C, B, A);
8 end

[Base case| 1 disk (move from A to B)
[Inductive stepjmove n disks
[Induction hypothesis|Moving n-1 disks is available
@ move n-1 disks from A to C (induction hypothesis)
@ move the largest disk to B (base case)
@ move n-1 disk from C to B (induction hypothesis)
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Question5(b)
fBRa& M(n) RIREIRE

M(1) =1
M(n)=M(n—1)+1+Mn-1)=2-Mn—1)+1
M(n)=2M(n-1)+1

—2[2M(n-2)+1]+1

=22 . M(n-2)+(2+1)

=22 . [2M(n-3)+1]+(2+1)

=23 - M(n-3)+(2°+2+1)

=2' - M(ﬁ—i)+(1+2+22+. 271

=2" M(n-i)+(3=7)

M(1)=1 i BL (n-1) €A
=27~ L. M(1)+2" -1
=2n-1
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