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Algorithm 1 Conventional method

Require: G =V, E
Ensure: Cpv],v € V
Cplv] = 0,veV
for s € V do
S < empty stack
Plw] < empty list,w € V
olt] < 0,t eV
ols] <1
dit] « —-1,t eV
dl[s] <=0
Q < emply queue
enqueue s = Q
while Q not empty do
dequeue v <= Q
push v = S
for neighbor w of v do
if d[w] < 0 then
enqueue w = Q
dw] < d[v] + 1
end if
if d[w] = d[v] + 1 then
olw] <= o[w] + ov]
append v = Plw]
end if
end for
end while
Sv] = 0,veV
while S not empty do
pop w <= S
for v € Plw] do
8[v] <= olv] + 22 (1 + 5[w))

o lw]

end for
if w # s then
Cplw] < Crlw] + d[w]
end if
end while
end for




Algorithm 2 Proposed method

Require: G = {V, E}
Ensure: Cpv],v €V
Cpv] < 0,veV
Ayl = 0,v eV
Vi<
for v € V do
if D(v) =1 then
Alw] <= Alw] + 1, (v,w) € E
else
Vi < V'v{v}
end if
end for
for s € V' do
S < empty stack
Plw] < empty list,w € V
o[t = 0,t eV
ols] <1
dit] « —1,t eV
d[s] <=0
Q < empty queue
enqueue s = Q
while Q not empty do
dequeue v <= Q
push v = S
for neighbor w of v,w € V' do
if d[w] < 0 then
enqueue w = Q
dw] < d[v] + 1
end if
if d[w] = d[v] + 1 then
olw] < olw] 4 o[v]
append v = Plw)]
end if
end for
end while
S[v] = 0,v eV
while S not empty do
pop w <= S
ow] <= dlw] + Alw]
for v € Plw] do )
8[v] <= o[v] + 2Lk (1 + o[w])
end for
if w # s then
Cp(w) <= Cp(w) + §[w]
end if
end while
Cp(s) <= Cp(s) + Als](n —2)
end for
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