| X-2013-PSI-PT
[ > restart;
> n: =18:;
| n:=18
[ > denivel es:=array(0..n,[0,-1,2,0.1,1.9,-0.5,-1,1.5,0,-1,2,-1,-0.2
,0.3,-1.6,0.2,-0.9,-1.3,-2]);
deniveles .= array(0 .. 18, |
(0)=0
(1H)=-1
(2)=2
(3)=0.1
(4)=19
(5)=-05
(6)=-1
(7)=15
(8)=0
(9)=-1
(10)=2
(11)=-1
(12) =-0.2
(13)=0.3
(14)=-16
(15)=0.2
(16) =-0.9
(17)=-13
(18)=-2
D

[ > hauteurs:=array(0..n);

hauteurs:= array(0.. 18, ])

> cal cul Haut eur s: =pr oc(n)

gl obal deni vel es, haut eurs;

| ocal i;

haut eur s[ 0] : =0;

for i froml to n do

haut eurs[i]: =hauteurs[i-1] +deni vel es[i]

od;

return ;
| end:
[ > cal cul Haut eur s(18);
> eval (hauteurs);

array(0 .. 18, [




(0)=0
(1)=-1
(2)=1
(3)=11
(4) =30
(5)=2.5
(6)=15
(7)=3.0
(8)=3.0
(9)=2.0
(10)=4.0
(11)=3.0
(12)=28
(13)=3.1
(14)=15
(15)=17
(16)=0.8
(17)=-05
(18) =-2.5
)]

[ > cal cul Fenetre: =proc(n)
gl obal haut eurs, hM n, hMax, i M n, i Max;
| ocal 1i;
hM n: =0;
hMax: =0;
I M n: =0;
i Max: =0;
for i froml1l to n do
i f hauteurs[i]<hMn then
iMn:=i;
hM n: =haut eur s[i ]

fi;
i f hauteurs[i]>hMax then
I Max: =i ;
hMax: =haut eur s[i ]
fi:
od;
return ;
end:

>

ﬁ> cal cul Fenetre(18);
> hM n, hMax, i M n, i Max;




I -25,4.0,18, 10
> di stanceAuSol : =proc(i,|)
gl obal denivel es, n;
| ocal k, di stance;
di st ance: =0;
for k fromi+1l to ] do
di st ance: =di st ance+sqrt ( 1+deni vel es[ k] *deni vel es[ k] )
od;
return di stance;
end:
> di stanceAuSol (0, 1), eval f (di stanceAuSol (0, 18));

\[2, 27.39386545
> est Remar quabl e: =proc(i)
gl obal haut eurs, n;
| ocal autour;
if 1=0 or i=n then
return true
el se
aut our: =hauteurs[i-1];
I f hauteurs[i+1] >aut our then
aut our : =haut eur s[ i +1]
fi;
i f autour<hauteurs[i] then
return true
el se
return fal se
fi;
fi;
| end:
[ > seq(est Remar quabl e(i),i=0..18);

true, false, false, false, true, false, false, false, false, false, true, false, false, true, false, true,

| false, false, true
[ > | ongueur DuUPl usLongBassi n: =proc(n)
| ocal i Debut Bassi n, k, | ongueur Bassi n;
i Debut Bassi n: =0;
| ongueur Bassi n: =0;
for k from1l to n do
i f est Remar quabl e(k) then
i f
eval f (di st anceAuSol (i Debut Bassi n, k) -1 ongueur Bassi n) >0 t hen
| ongueur Bassi n: =di st anceAuSol (i Debut Bassi n, k)
fi;
I Debut Bassi n: =k; print (k)
fi;
od;




return | ongueur Bassin;
end:
> | ongueur DuPl usLongBassi n( 18);

4
10
13
15
18

3.920809627 + 24/2 +4/5
> di st anceAuSol (4, 10);

3.920809627 +2+/2 +4/5
> est Del t aAuDessusDuSol : =proc(i,j, |, Delta)
gl obal haut eurs;
| ocal k, bet a;
bet a: =(hauteurs[j]-hauteurs[i])/(j-i);
if i< then
for k fromi+l to j-1 do
if (hauteurs[k]-hauteurs[i]+Delta-1)/(k-i)>beta then
return fal se
fi:
od;
return true
el se
return estDeltaAuDessusDuSol (j,i,|,Delta)
fi;
end:
> est Del t aAuDessusDuSol (0, 1, 2,0.5), est Del t aAuDessusDuSol (0, 6,2,0.5
), est Del t aAuDessusDuSol (5, 10, 2, 0. 5), est Del t aAuDessusDuSol (5, 14, 2
, 0.5), est Del taAuDessusDuSol (14, 16, 2, 0.5), est Del t aAuDessusDuSol (1
4,18,2,0.5);
true, false, true, false, true, true
[ > poteaux: =array(0..n+1,[seq(-1,i=0..n+1)]);

poteaux ;= array(0 .. 19, [

(0)=-1
(1)=-1
(2)=-1
(3)=-1
(4)=-1
(5)=-1
(6)=-1
(7)=-1

(8)=-1



(9)=-1

(10)=-1
(11)=-1
(12)=-1
(13)=-1
(14)=-1
(15)=-1
(16) =-1
(17)=-1
(18)=-1
(19)=-1

1)

[ > pl acenent @ out onEnAvant : =proc(n, |, Delta)
gl obal pot eaux;
| ocal k, dernier;
pot eaux[ 0] : =1;
pot eaux[ 1] : =0;
der ni er: =0;
for k from2 to n do
i f estDel taAuDessusDuSol (dernier,k,|,Delta)=fal se then
pot eaux[ 0] : =pot eaux|[ 0] +1;
pot eaux[ pot eaux[ 0] ] : =k- 1;
dernier:=k-1
fi;
od;
pot eaux[ 0] : =pot eaux| 0] +1;
pot eaux[ pot eaux[ 0] ] : =n;
return ;
| end:
[ > pl acenent d out onEnAvant (18, 2, 0.5);
[ > eval (pot eaux) ;

array(0.. 19, [

(0)=4

(1)=0

(2)=5

(3)=13
(4)=18
(5)=-1
(6)=-1
(7)=-1
(8)=-1
(9)=-1




(10) =-1

(11)=-1
(12)=-1
(13)=-1
(14)=-1
(15)=-1
(16) =-1
(17)=-1
(18) =-1
(19)=-1

)

[ > pl acenment @ out onAuPl usLoi n: =proc(n, |, Delta)
gl obal pot eaux;

| ocal k, dernier;

pot eaux[ 0] : =1;

pot eaux[ 1] : =0;

der ni er: =0;

whi | e dernier<n do

k: =n;

whi | e est Del t aAuDessusDuSol (dernier, k, |, Delta)=fal se do
k:=k-1

od;

pot eaux[ 0] : =pot eaux|[ 0] +1;
pot eaux[ pot eaux[ 0] ] : =k;
der ni er: =k;
od;
return ;
| end:
[ > poteaux:=array(0..n+1,[seq(-1,i=0..n+1)]):
[ > pl acenent d out onAuPl usLoi n( 18, 2, 0.5);
> eval (pot eaux);

array(0.. 19, [

(0)=4

(1)=0

(2)=10
(3)=17
(4)=18
(5)=-1
(6)=-1
(7)=-1
(8)=-1
(9)=-1




(10) =-1

(11)=-1
(12)=-1
(13)=-1
(14)=-1
(15)=-1
(16) =-1
(17)=-1
(18) =-1
(19)=-1
)]

[ > optL:=array(0..n):precOptL: =array(0..n):
> | ongueur M ni mal e: =proc(n, |, Del ta)
gl obal optlL, deni vel es, haut eurs, precOpt L;
| ocal i,k,|ongueur;
opt L[ 0] : =O0;
precOptL[0]:=-1,;
for i froml to n do
optL[i]:=optL[i-1]+sqrt(1l+deniveles[i]*deniveles[i]);
precOptL[i]:=i-1;
for k from2 to i do
i f estDel taAuDessusDuSol (i-k,i,l,Delta) then

| ongueur: =optL[i-k]+sqgrt(k*k+(hauteurs[i]-hauteurs[i-Kk])*(hauteu
rs[i]-hauteurs[i-k]));
i f eval f(longueur-optL[i])<0 then
optL[i]: =l ongueur;
precOptL[i]:=i-Kk
fi:
fi:

od;
od;
return optL[n];
end;

longueurMinimale := proc(n, I, A)
local i, k, longueur;
global optL, deniveles, hauteurs, precOptL;
optL[ 0] :=0;
precOptL[ 0] :=-1;
foritondo
optL[i] :=optL[i — 1] + sgrt(1 + deniveleq[ i]"2);
precOptL[i] :=1-1;




for kfrom 2toi do
If estDeltaAuDessusDuSol(i -k, i, I, A) then
longueur :=optL[i — k] + sgrt(k"2 + (hauteurs[ i] — hauteurs[i — k] )"2);
if evalf(longueur —optL[i]) <O0then
optL[i] :=longueur; precOptL[i] :=i1 -k
end if
end if
end do
end do;
return optL[ n]

| end proc
[ > | ongueur M ni mal e( 18, 2, 0.5);

I 20.38551643
> eval (optl);
array(0 .. 18, [
(0)=0
(1)=4/2
(2)=45
(3) = 3.195309062
(4) = 5.000000000
(5)=+/5 +3.354101966
(6) =4/5 + 3.354101966 + /2
(7) = 7.615773106
(8) = 8.544003745

(9) =+/5 +7.385230840
(10) = 10.77032961
(11) = 11.54400374
(12) = 12.54900062
(13) = 13.54500364
(14) = 14.72866218
(15) = 15.66369475
(16) = 16.84762419
(17) = 18.33421346
(18) = 20.38551643

D
[ > eval (precOptlL);

array(0 .. 18, [
(0)=-1
(1)=0




(2)=0
(3)=0
(4)=0
(5)=2
(6)=5
(7)=0
(8)=0
(9)=5
(10)=0
(11)=8
(12)=8
(13)=8
(14)=8
(15)=8
(16)=14
(17)=14
(18) =14
)

[ > pl acenent DesPot eaux: =proc(n)

gl obal pot eaux, precOptL;

| ocal i, nbrePoteaux;

nbr ePot eaux: =1;

pot eaux[ n+1] : =n;

i :=precOptL[n];

while i>1 do
pot eaux[ n+1- nbr ePot eaux] : =i ;
nbr ePot eaux: =nbr ePot eaux+1,;
I :=precOptL[i]

od;

pot eaux[ 0] : =nbr ePot eaux;

for i from1 to nbrePoteaux do
pot eaux[i ] : =pot eaux[i +n+1- nbr ePot eaux]

od;

for i from nbrePoteaux+l to n+l do
poteaux[i]:=-1

od;

return ;

end:

E > pot eaux: =array(0..n+1,[seq(-1,i=0..n+1)]):
[ > pl acenent DesPot eaux(18);
> eval (pot eaux);

array(0.. 19, [



(>

(0)=4
(1)=0
(2)=8

(3)=14
(4)=18

(5)=-1
(6)=-1
(7)=-1
(8)=-1
(9)=-1
(10) =-
(11) =-
(12) =-
(13) =-
(14) =-
(15) =-
(16) =-
(17)=-
(18) =-
(19) =-
)

N



