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Crossing Paris

@ A working shuttle makes the journey every day from Porte
d'Orléans to la Chapelle

@ 9 squares are identified as many possible crossings points

@ Between each of them, the minimum and maximum travel
time are known, depending on traffic hazards

@ The manager of the company seeks to optimize the shuttle
route



Crossing Paris

@ How many possible paths? (explain the method)

@ What is the worst path in the worst case? (write the algorithm)

© What is the most optimistic path? Calculate the variation margin.
(present the problem before solving)

© What is the most careful path? Calculate the variation margin.
© What is the most stable path? Calculate the variation margin.

@ Compare the 3 options and their variation margin.



Number of paths: matrix solution

@ We know that:

o for M, matrix successor of G, M(O‘i 5 is the number of unique
path with a length of a from i to 7;

e without cycles, dng, Vn > ng, M&j) =0:

nQ
@ There is thus a finite sum of > M(’jg ¢ set of paths from P
n=1 ’
to C.
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Number of paths: recursive solution

@ Le number of paths from z to y is equal to the sum of paths
from the successors of x and y.

P(P) = P(1) + P(2) + P(3)
P(1) = P(4) + P(5)

P(2) = P(4) + P(5) + P(6)
P(3) = P(5) + P(6)

P(4) = P(7) + P(8)

P(5) = P(7) + P(8) + P(9)
P(6) = P(8) + P(9)

P(7) = P(C)

P(8) = P(C)

P(9) = P(C)

126 =1
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Number of paths: recursive solution

@ Le number of paths from z to y is equal to the sum of paths
from the successors of z and y.

P(P)=P(1)+ P(2)+ P(3) =17
P(1)=P(4)+P(5)=5

P(2) =P(4)+ P(5)+ P(6) =7
P(3)=P(5)+ P(6) =5

P(4) = P(7)+ P(8) =2

P(5) = P(7)+ P(8)+ P(9) =3
P(6)=P(8)+ P(9) =2
P(7)=P(C)=1
P(@)=P(C)=1
P(9)=P(C)=1

P(C)=1



Worst path in worst case

1 AN+ 0; M+ {Il}
2. while M # X, do
3:  select zj € X \ M such as P(z;) C M

4 N max {Ni + vy}

iz, € P, zj

5: M<—MU{$J}
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Optimistic path

@ variation margin:
m(pPY) = dmax (1OPY) — dmin (u°Pt) = 60 — 22 = 38
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@ Variation margin:
m(uP™) = dmax(UP™) — dmin (KP™Y) = 47 — 30 = 17
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Stable path

@ Variation margin:
m(pS2) = dmax(1512) — dmin(15'?) = 54 — 44 = 10



Conclusions

| Path | min | max | 4 |
Optimistic | 22 60 | 38
Careful 30 47 | 17
Stable 44 54 | 10

@ Precautionary principle

@ Assimilable to the complexity calculation
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