If Teast-cost paths are desired:

For all vertices i,j let X|i, j| store an inter-
mediate vertex u appearing on the least-
cost path from 7 to j where u # i, and u # j

for ::=1 ton do
for j =1 to n do

Xli,j] =0

if (i,7) e E
then C|i, j] := cost(i, j)
else Ci, j] :=

Cli,i] =0

for k=1 ton do
for 1 :=1 to n do
for j =1 to n do

if Cli, k] + Clk, j| < Cli, j] then
Cli, j] .= Ci, k] + Clk, j]
X, j] =k
After all distances are computed if least-
cost-path from vertex : to j is desired:
output(z), call path(i, j), output(j) where
procedure path(i, j)
k.= X, J]
if £ > 0 then {path(i, k); output(k); path(k,j)}
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output: 34 12
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GREEDY: Current (local) greedy decision
yields a correct solution

Example: Pack a given number of items
with minimum total weight

Problem myKnapsack

input: a set of weights S, and a positive
integer N < ||

output: Minimum Ze such that S’ C S,
and |S'| =N

sum =0

for ::=1to N do
m = minimum element in S
S:=85—{m}
sum = sum +m

return sum
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/ Correctness Proot: Show that myKnapsack ™
returns minimum subset sum over all sub-
sets S’ C S with N elements

Let e < e < ... < ey < ... < eg be
the ascending order of elements in S

Clearly the algorithm returns E, € where
ecS’

S'={ey,es,...,en} . Is this optimum?
We will use proof by contradiction:

Suppose that the value returned by the al-
gorithm is not optimum. Then there exists

S"” C S such that |S"|=N,and = e< ¥ e.
ecsS” ecs’

This requires that S” contains an element
e’ which IS NOT IN S5’, and there exists an
element ¢ in S’ with ¢’ < ¢ because other-
wise sum of the elements in S” cannot be
smaller than that of in S’. This requires
that ¢’ < ey because ey is the largest ele-
ment in S’ . But such ¢’ must be included
in S’ since S’ includes the smallest N el-
ements. Contradiction! The assumption
cannot be true. No such S” exists. S’ is op-
timal. The algorithm returns the optimum
value.

K Analysis of Algorithms by Abdullah Arslan /

p. 48




