Shortest Path Problem
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MiN. 2X,, +9X,5 +5X,5 + 6%y, +8Xy, + 4%y + Xy + 2Xy5 + 8%y + 3Xg, + 4%y

s.t. Xp + %5 =1 — 1 :I
Xip F Xgg = X3+ Xpy 4 1 :|
Xig + Xog + Xgg = Xgp + X5 1
Xog T Xsg = X3+ X5 + Xgg
Xa5 + Xg5 = Xg4 + Xgg /}/;j
Xgo + Xs5 =1 —6>
) x <01} % . &

5 2 |3
1
9
4
—_—
4
IP
MiN. 2X;, +9X;5 +5X,5 +6X,, + 8%y, + 4%y + Xyg + 2X,y5 +8X, +3Xg, +4Xg
St =X, —Xgs =-1
+ X, Xy T Xy tXg =0
+ X3 Xy Xy Xy T X3 =0
+ Xy Xy T Xs — Xy T Xy =0
+ Xg5 + X5 — X4 — X5 =0
+ X6 + X =1

(@i.)) == x; O

11 0 0 0 0 O 0O 0 0 O
10 1 4 0 0 0 0 0 O
0 1 1 0 1 1 -1 0 0 0 0
0o 0 0 -1 0 0 1 1 1 -1 0
0o 0 0 0 0 -1 0 -1 0 1 1
0o 0 0 0 0 0 0 0 -1 0 -1
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max. —p,+ P max. P
(D) st. p,—p, <2 st. p,<p+2
P;—p <9 P;<p+9
P1:P2,P3:P4:P5:Ps p,—p, <5 p,<p,+5
p4_pzS6 p43p2+6
p,— P, <8 |:> P, < p,+8
P Ps—p; <4 Ps < p; +4
? Ps— Py <1|p=0 P < P +1
Ps—p, <2 ps < p,+2
@ pe_p4§8 pesp4+8
p,—pPs<3 p,<ps+3
pe_p5S4 pe£p5+4
p,=0
max. Pg
st. p,<p +2 (D)
p;<p,+9 (Bellman’s equation)
p,=0

p, < p;+8
Ps < Py +4
Py p,+1
Ps < P, +2
Ps < P, +8
pllS p5+3
Pe < Ps+4
p.=0

p3Sp2+5 Ij
p,<p,+6

p, =min{p, +2, p,+8}
p, =min{p,+9, p, +5 p, +1
Py = min{pz +6, Ps +3}
ps =min{p,+4, p, +2}
Ps = min{p, +8, p; +4}

B0

S

p,=0
p, = min{p1 +2, Ps +8}

p, =min{p,+9, p, +5,p, +

Ps = min{pz +6, Ps +3}
Ps = min{ps +4, Py +2}
ps =min{p, +8, p; +4}
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(D) (P)

(2=p,+P)%, =0 (0)x,, =0 X, =1
(9-p;+P)x,; =0 (2)%5=0 X5 =1
(5= Ps+ P2)Xs =0 :> (0)x,3 =0 |:>X24=1
(6—p,+ Py)%y =0 (0)x,, =0 X5 =
(8= p,+ Py)X, =0 p,| O (13)x;, =0 X5 =
(4= Ps+ P3)%s =0 p,| 2 Dxs =0

(L= ps+P)x3=0 Dyl 7 (2)x,3=0

(2= Py + Py)Xs =0 | 5 (0)x,s =0

(8- Ps + p4)x45 =0 Py (2)X46 =0
(3= P, + Ps)X%, =0 Ps | 10 ()%, =0
(47 pG + pS)XSG =0 p6 14 (O)Xse =0
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