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Structure of the paper

> “The canadian traveller problem.” by Amotz Bar-Noy and Baruch Schieber

> 4 different Topics regarding the Canadian Traveller Problem
* The stochastic Recoverable-CTP
« The deterministic Recoverable-CTP
* The k-Canadian Traveller Problem

* The k-Vital Edges Problem

But what is the Canadian Traveller Problem?
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Motivation: The Canadian Traveller Problem

UN|

> Given a roadmap
> Some roads might be unsuitable for travel at certain times

> Blockage is only revealed upon reaching an adjacent site
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Structure of the paper

> 4 different Topics regarding the Canadian Traveller Problem
* The stochastic Recoverable-CTP
* The deterministic Recoverable-CTP
« The k-Canadian Traveller Problem

» The k-Vital Edges Problem
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THE STOCHASTIC RECOVERABLE-CTP
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The stochastic Recoverable-CTP

> Acyclic, directed graph G

> Consistingofv; eVande; € F
» costfunctionc:E - N

> Vv eV,3{v,v}suchthat c:c({v,v}) < c({v,x}) Vx € adj(v) 3

> Blockage probability p: E — [0; 1[, counter probability q: E —]0; 1]

> EXxpected travel time from x € V to t: E(X)

Find: shortest expected travel time from chosens eV toteVlV
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The stochastic Recoverable-CTP

Find: shortest expected travel time from chosens eV toteV
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The stochastic Recoverable-CTP

Algorithm:

> Set L of labeled nodes

> Foreach x € L, its priority list and E(x) are known
> Initially, E(t) = 0and E(x) = o Vx € V — {t}

> lterate:

Labeling step: find node x with minimum E(x) and add it to L

Updating step: Vy € Adj(x) — L: check if inserting edge {y, x} to y’s priority list improves E(y)
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The stochastic Recoverable-CTP

But how to calculate E(x)?
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The stochastic Recoverable-CTP

probability costtoneighbour waitingcost weighted cost total summed up

0.1

0.09

0.081

0.0729
0.06561
0.059049
0.0531441
0.04782969
0.043046721
0.038742049
0.034867844
0.03138106
0.028242954
0.025418658
0.022876792
0.020589113
0.018530202
0.016677182
0.015009464
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0.2

0.27

0.324

0.3645
0.39366
0.413343
0.4251528
0.43046721
0.43046721
0.426162538
0.418414128
0.407953775
0.395401351
0.381279874
0.366028679
0.350014925
0.333543634
0.316866452
0.300189271

0.2

0.47

0.794

1.1585
1.55216
1.965503
2.3906558
2.82112301
3.25159022
3.677752758
4.096166886
4.504120661
4.899522012
5.280801886
5.646830566
5.99684549
6.330389124
6.647255576
6.947444847
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The stochastic Recoverable-CTP

UNI

oy > bt q(c(y,6) + i+ c(vy,v)
=0

> pia (e, + qx 1 c(vy,v)

i=0

ptxq*c(uy,t) +ptxq*ix*c(vy,vy)

1=0
q * c(vy,t) *ZPi + q * c(vy,v1) *zpi *
=0 i=0

qxc(vy,t) qrc(vy,v)*p  qxc(vy,t) +pxc(vy,vy)

_|_
1-p (1—p)? 1-p
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The stochastic Recoverable-CTP

> lterate:
« Labeling step: find node x with minimum E(x) and add it to L

« Updating step: Vy € Adj(x) — L: check if inserting edge {y, x} to y’s priority list improves E(y)

Given k neighbors of y with known expected travel time:

> E( )_ “h"‘lph;(YY)

> = Y=g Pi- 19;(c(y,y;) + E(y;))
> P; = 1p],forl-1 L, kwith Py =1

> Chose 1 < h < k to minimize E(y)

c(y,y)

> Minima is reached with h for which hl—P <c(y,Yhi1) + EVpse)
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The stochastic Recoverable-CTP
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The stochastic Recoverable-CTP
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The stochastic Recoverable-CTP

| |Priority List |
t {
Vi {t}
Va {t}
Vs {t}

ap + Ppe(x,x)

Ex) = ——="5p

a; = z]_ZIP,-_lq,-(c(x, x) + E(%))

0.24+09x1

E(vy) = a; =1x0.1

1-0.9

2,0.9

9,09

(2 +0)

The Canadian Traveller Problem
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E(v,) =

L = {t}

(1*1x(6+0)+0x*4

1-0
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The stochastic Recoverable-CTP

| [Priority List__|
t {}
Vi {t}
Va {t}

Vs {v,, t}

ap + c(x,x)
1—-P,
a; =1%0.5(2+6)

4+1
1-05

< (X, xpy1) + E(Xpy1)

<9+0

ap + Ppe(x,x)

Ex) = ——="5p

a; = z]_ZIP,-_lq,-(c(x, x) + E(%))

L = {t vy}

445+ 045+%1

a, =a; +05%0.1%(9+0)

E(s) =—7—723
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The stochastic Recoverable-CTP

| |Priority List

t {

v {t} L = {t,v;,vs}
\Z {t}

Vg {va t}

S {vs}

ap + Ppe(x,x)
1-P,

E(x) =

a; = ZjZII’j_lq,-(c(x, x) + E(%))

P =Tlioypj, for1 =1, ..., k with Py = 1 E@)=83i+gi*3

a; =1%0.6%(5+8.9)
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The stochastic Recoverable-CTP

I
t {}
Vi {t}
V2 {t}
V3 {va, t}
S {va}
ap + c(x,x)
1—-P,

a; =1+ 0.6(5+8.9)
8,34+ 3
1-04

< (X, xpy1) + E(Xpy1)

=189<8+11

ap + Ppe(x,x)
1-P,

E(x) =

a; = z]_ZIP,-_lq,-(c(x, x) + E(%))
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L == {t, 172, 173, vl}
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The stochastic Recoverable-CTP

| [Priority List__|
t {}

Vi {t}

Vo {t}

V3 {v,, t}

S {vs}

ap + Ppe(x,x)
1-P,

E(x) =

a; = Ejzll’j_lq,-(C(x, x) + E(%))

P =TITicypj, forl=1, ..., kwith Py = 1

L = {t,vy,v3,vq,S}

- Expected travel time from stot =15.9
- Policy does not “contain” the shortest deterministic path
- Complexity: O(|E| log |V|)
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