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1. Characterize the structure of an optimal solution.
2. Recursively define the value of an optimal solution.
3. Compute the value of an optimal solution in a bottom-up fashion.
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© 0 ifi — _f' EXTEND-SHORTEST-PATHS (L, W)

[ = I n= L.rows

o oo ifi 75 j . 2 let L' = (I};) be anew n x n matrix

3 fori =1ton
fff'} = min (:’L "y I111]&111 {:’{m D4 u:;”-}) ; for .1]".==l tor
<~ K=H ; - ij -
- 1 - 6 fork = lton
=  min {f.f_ -+ EL-‘M} X 7 l;; = min(l];. Lix + wgj)
1=k=n ! ' 8 return L’ ' )
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1. Characterize the structure of an optimal solution.
2. Recursively define the value of an optimal solution.
3. Compute the value of an optimal solution in a bottom-up fashion.
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FLOYD-WARSHALL (W)

1 n = W.rows

2 D(UI — li
(k) i Ww;; ifk =0, 3 fork = l.'.to " &) )
d;; = _ k=11 +0—1) =10 e g - 4 let D) = (d;;’) be anew n x n matrix
1' min (d;; .d; O +d; ) ifk =1 z fori = 1ton
6 for j = lton
7 d( —mm(l( = 1 1( -
8 return D™
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JOHNSON(G. w)

W N

B

compute G’, where G'.V = G.V U {s},
G'.E=G.EU{(s,v):veG.V}and
w(s.v)=0forallveG.V

if BELLMAN-FORD (G'. w, 5s) == FALSE

\)

H g ?

N A B — A 5
— 0 ERT I ?

print “the input graph contains a negative-weight cycle”

else for each vertex v € G'.V
set h(v) to the value of 8(s, v)

N4 reweighting Z 41X 4 K = ?

computed by the Bellman-Ford algorithm Py o
P ) : Ht‘x He:

for each edge (u.v) € G'.E

w(u,v) = wlu,v) + h(u) — h(v)
let D = (d,,) be a new n x n matrix
for each vertexu € G.V

A walin_E—4~ 2 58 K %2

run DUKSTRA (G, W, u) to compute g(u. v)forallve G.V

for each vertex v € G.V
dyy = S(u.v) + h(v)— h(u)
return D
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1 I R BT 3 AT HE of preference.
2. W i A2 I (R S R B R Joe Smith
3. Ak AXEMEE NYI)— AR BT XY 1| John Citizen
FRRBHIRERS i N, AR R AT AR SCREEOR T 5 % 3| Jane Doe
o BTAEATE BIAEN SCRE R EBME, FRVEILA T I B 5
4, i NXAHX T NYBI AL p(X, Y]:
FIr A X-Y AR 34 77 81 i 55 1) e KAEL

5- ,ﬂ%iﬁj\xﬂq %ﬁ%{q:: Matrix of pairwise preferences

Fred Rubble

?) | Mary Hill

p[X’Y]Zp[Y’X] for every Other Y d[*, A] d[x,B] d[x,C] d[x,D] d[x,E]
d[A, =] 20 26 30 22
for BB LN L gk sl A A S
o PR H — MBI FEVESEIIS? s TREERE
d[C, =] 19 29 17 24
d[D, =] 15 12 28 14
d[E, =] 23 27 21 il

http://en.wikipedia.org/wiki/Schulze_method
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# Input: d[i,j], the number of voters who prefer candidate i to candidate j.

# Output: pli, jl, the strength of the strongest path from candidate i to candidate j.

for i from 1 to C
for j from 1 to C
if (i F j) then
if (dldi, 3] > d[3,i]) then
pli, il := dli, il
else
pli,j]l := 0

for i from 1 to C
for j from 1 to C
if (i F j) then
for k from 1 to C
if (i F k and j F k) then
pli, k] := max { p[i,k], min { p[j,i], pli,k] ) )
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A 25 B
23 27| |26 29
30 33
C
24
31 28
D

FLOYD-WARSHALL (W)

1
2
-
3

L I

~J

n = W.rows

D(Ol — ”'

fork = lton

let D®) = (d,'f') be a new n X n matrix

fori = 1ton

for j = lton
d,‘f' = min ((1..-(;‘_“.(1,.'1‘_”

return D
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S (k—1)
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