
Corrigé du DS1 d’informatique

Corrigé du DS1
Cases atteintes par un cavalier en p coups

Partie A – Préliminaires

A.1
a

# l e t p r i n t b o o l = func t i on true −> p r i n t c h a r ‘V‘ | −> p r i n t s t r i n g ”F ”; ;
p r i n t b o o l : bool −> uni t = <fun>

b

# l e t a f f i c h e b o o l tab = l e t l = ( v e c t l e n g t h tab − 1) in
f o r i = 0 to l do

p r i n t s t r i n g ” | ”;
f o r j = 0 to l do

p r i n t b o o l tab . ( i ) . ( j ) ; p r i n t c h a r ‘ | ‘ ;
done ;

p r i n t n e w l i n e ( ) ;
done ; ;

a f f i c h e b o o l : bool vect vect −> uni t = <fun>

A.2

# l e t r ec f i l t r e p r ed i c a t = func t i on
| [ ] −> [ ]
| ( a : : q ) when ( p r ed i c a t a ) −> a : : f i l t r e p r ed i c a t q
| : : q −> f i l t r e p r ed i c a t q ; ;

f i l t r e : ( ’ a −> bool ) −> ’ a l i s t −> ’ a l i s t = <fun>

A.3

# l e t i n t e r v n i = (0 <= i ) && ( i <= n − 1 ) ; ;
i n t e r v : i n t −> i n t −> bool = <fun>

# l e t s e u i l n ( i , j ) = ( i n t e r v n i ) && ( i n t e r v n j ) ; ;
s e u i l : i n t −> i n t ∗ i n t −> bool = <fun>

# l e t f i l t r e e c h i q u i e r n = f i l t r e ( s e u i l n ) ; ;
f i l t r e e c h i q u i e r : i n t −> ( i n t ∗ i n t ) l i s t −> ( i n t ∗ i n t ) l i s t = <fun>

# l e t dep lace n case = f i l t r e e c h i q u i e r n ( deplace temp case ) ; ;
dep lace : i n t −> i n t ∗ i n t −> ( i n t ∗ i n t ) l i s t = <fun>

Partie B – Traitement fonctionnel récursif

a

# l e t f u s i o n s i m p l e e1 e2 ( i , j ) = ( e1 ( i , j ) ) or ( e2 ( i , j ) ) ; ;
f u s i o n s i m p l e : ( ’ a ∗ ’ b −> bool ) −> ( ’ a ∗ ’ b −> bool ) −> ’ a ∗ ’ b −> bool =
<fun>

b



(∗ Vers ion non r é c u r s i v e te rmina l e ∗)

# l e t r ec fus ion non term = func t i on
| [ ] −> f a i l w i t h ”Pas de f u s i o n p o s s i b l e ”
| [ e ] −> e
| e : : q −> f u s i o n s i m p l e e ( fus ion non term q ) ; ;

fus ion non term : ( ’ a ∗ ’ b −> bool ) l i s t −> ’ a ∗ ’ b −> bool = <fun>

(∗ Vers ion r é c u r s i v e te rmina l e ∗)

# l e t f u s i o n = l e t r ec fu s i on te rm accu = func t i on
| [ ] −> accu
| e : : q −> fu s i on te rm ( f u s i o n s i m p l e accu e ) q

in
fus i on te rm ( func t i on ( i , j ) −> f a l s e ) ; ;

f u s i o n : ( ’ a ∗ ’ b −> bool ) l i s t −> ’ a ∗ ’ b −> bool = <fun>

B.1

# l e t etend e case = e case or not ( f i l t r e e ) ( d e p l a c e n d e c l a r e case ) = [ ] ; ;
etend : ( i n t ∗ i n t −> bool ) −> i n t ∗ i n t −> bool = <fun>

B.2

(∗ Vers ion avec r é c u r s i v i t é c r o i s é e ∗)

# l e t r ec l i s t e a c c e s p = func t i on
| [ ] −> [ ]
| a : : q −> ( a c c e s s i b l e s 1 a p) : : ( l i s t e a c c e s p q )

and
a c c e s s i b l e s 1 ( i0 , j 0 ) = func t i on

| 0 −> ( func t i on ( i , j ) −> i = i 0 && j = j0 )
| p −> f u s i o n ( l i s t e a c c e s (p − 1) ( d e p l a c e n d e c l a r e ( i0 , j 0 ) ) ) ; ;

l i s t e a c c e s : i n t −> ( i n t ∗ i n t ) l i s t −> ( i n t ∗ i n t −> bool ) l i s t = <fun>
a c c e s s i b l e s 1 : i n t ∗ i n t −> i n t −> i n t ∗ i n t −> bool = <fun>

(∗ Vers ion r é c u r s i v e te rmina l e ∗)

# l e t r ec a c c e s s i b l e s r e c e c h i q u i e r ( i0 , j 0 ) = func t i on
| 0 −> f u s i o n s i m p l e e c h i q u i e r ( func t i on ( i , j ) −> i = i 0 && j = j0 )
| p −> a c c e s s i b l e s r e c ( etend e c h i q u i e r ) ( i0 , j 0 ) (p − 1 ) ; ;

a c c e s s i b l e s r e c :
( i n t ∗ i n t −> bool ) −> i n t ∗ i n t −> i n t −> i n t ∗ i n t −> bool = <fun>

# l e t a c c e s s i b l e s 1 b i s case = a c c e s s i b l e s r e c ( func t i on x −> x = case ) case ; ;
a c c e s s i b l e s 1 b i s : i n t ∗ i n t −> i n t −> i n t ∗ i n t −> bool = <fun>

Partie C – Traitement impératif et récursif

C.1

# l e t i n i t n = make matrix n n f a l s e ; ;
i n i t : i n t −> bool vect vect = <fun>

C.2

# l e t va l eur c o n f i g case = c o n f i g . ( f s t case ) . ( snd case ) ; ;
va l eur : ’ a vect vect −> i n t ∗ i n t −> ’ a = <fun>



(∗ ou ∗)

# l e t v a l e u r b i s c o n f i g ( i , j ) = c o n f i g . ( i ) . ( j ) ; ;
v a l e u r b i s : ’ a vect vect −> i n t ∗ i n t −> ’ a = <fun>

C.3

# l e t transmis case c o n f i g = l e t n = v e c t l e n g t h c o n f i g in
not ( f i l t r e ( va l eur c o n f i g ) ( dep lace n case ) = [ ] ) ; ;

t ransmis : i n t ∗ i n t −> bool vect vect −> bool = <fun>

C.4

# l e t a t t e i n t e s c o n f i g = l e t n = v e c t l e n g th c o n f i g in l e t temp = i n i t n in
f o r i = 0 to (n − 1) do

f o r j = 0 to (n − 1) do
temp . ( i ) . ( j ) <− c o n f i g . ( i ) . ( j ) or transmis ( i , j ) c o n f i g

done
done ;
temp ; ;

a t t e i n t e s : bool vect vect −> bool vect vect = <fun>

C.5

# l e t r ec a c c e s s i b l e s e c h i q u i e r case = func t i on
| 0 −> e c h i q u i e r . ( f s t case ) . ( snd case ) <− t rue ; e c h i q u i e r
| p −> a t t e i n t e s ( a c c e s s i b l e s e c h i q u i e r case (p − 1 ) ) ; ;

a c c e s s i b l e s : bool vect vect −> i n t ∗ i n t −> i n t −> bool vect vect = <fun>

# l e t a c c e s s i b l e s 2 n = a c c e s s i b l e s ( i n i t n ) ; ;
a c c e s s i b l e s 2 : i n t −> i n t ∗ i n t −> i n t −> bool vect vect = <fun>

Partie D – Traitement purement impératif

D.1

# l e t e c h i q u i e r r e m p l i e c h i q u i e r =
l e t n = v e c t l e n g th e c h i q u i e r in

l e t temp = make matrix n n true in
e c h i q u i e r = temp ; ;

e c h i q u i e r r e m p l i : bool vect vect −> bool = <fun>

(∗ Autre vers ion , b ien p lus lourde ∗)

# l e t e c h i q u i e r r e m p l i l o u r d e c h i q u i e r =
l e t temp = r e f t rue and n = v e c t l e n g th e c h i q u i e r in

f o r i = 0 to (n − 1) do
f o r j = 0 to (n − 1) do

temp := ! temp && e c h i q u i e r . ( i ) . ( j )
done

done ;
! temp ; ;

e c h i q u i e r r e m p l i l o u r d : bool vect vect −> bool = <fun>

D.2

# l e t a c c e s s i b l e s 3 n case p =
l e t temp = r e f ( i n i t n) and i = r e f 0 in
! temp . ( f s t case ) . ( snd case ) <− t rue ;

whi l e



( not ( e c h i q u i e r r e m p l i ! temp ) ) && ! i < p do
temp := a t t e i n t e s ! temp ; i := ! i + 1 done ;

! temp ; ;
a c c e s s i b l e s 3 : i n t −> i n t ∗ i n t −> i n t −> bool vect vect = <fun>

Partie E – Problèmes connexes

E.1

# l e t pcoups n case p = l e t temp = i n i t n in
i f p = 0 then a c c e s s i b l e s 3 n case p
e l s e
begin
f o r i = 0 to (n − 1) do

f o r j = 0 to (n − 1) do
temp . ( i ) . ( j ) <− ( a c c e s s i b l e s 3 n case p ) . ( i ) . ( j )

&& not ( a c c e s s i b l e s 3 n case (p − 1 ) ) . ( i ) . ( j ) ;
done

done ;
temp ;
end ; ;

pcoups : i n t −> i n t ∗ i n t −> i n t −> bool vect vect = <fun>

E.2

# l e t coups su ivant s c o n f i g = l e t n = v e c t l e n g t h c o n f i g in l e t temp = i n i t n in
f o r i = 0 to (n − 1) do f o r j = 0 to (n − 1) do

temp . ( i ) . ( j ) <− t ransmis ( i , j ) c o n f i g done done ; temp ; ;
coups su ivant s : bool vect vect −> bool vect vect = <fun>

# l e t r ec p o s i t i o n s p o s s i b l e s e c h i q u i e r case = func t i on
| 0 −> e c h i q u i e r . ( f s t case ) . ( snd case ) <− t rue ; e c h i q u i e r
| p −> coups su ivant s ( p o s i t i o n s p o s s i b l e s e c h i q u i e r case (p − 1 ) ) ; ;

p o s i t i o n s p o s s i b l e s : bool vect vect −> i n t ∗ i n t −> i n t −> bool vect vect =
<fun>

# l e t apres p coups n = p o s i t i o n s p o s s i b l e s ( i n i t n ) ; ;
r e s u l t p o s : i n t −> i n t ∗ i n t −> i n t −> bool vect vect = <fun>



(∗ Ré su l ta t s ∗)

(∗ Fonction de conver s i on de l a premi è re ve r s l a seconde mod é l i s a t i on ∗)

# l e t convert e c h i q u i e r f o n c t i o n n e l n = l e t temp = make matrix n n f a l s e in
f o r i = 0 to (n − 1) do

f o r j = 0 to (n − 1) do
temp . ( i ) . ( j ) <− e c h i q u i e r f o n c t i o n n e l ( i , j )

done
done ;
temp ; ;

convert : ( i n t ∗ i n t −> bool ) −> i n t −> bool vect vect = <fun>

(∗ Programme pour comparer l e temps d ’ ex é cut ion des a lgor i thmes ∗)

# l e t algo temps a lgo n case p = l e t temp = sys t ime ( ) in
a f f i c h e b o o l ( a lgo n case p ) ;
sy s t ime ( ) −. temp ; ;

a lgo temps : ( ’ a −> ’ b −> ’ c −> bool vect vect ) −> ’ a −> ’ b −> ’ c −> f l o a t =
<fun>

(∗ Tests correspondant aux d i f f é r e n t e s r éponses ∗)

# l e t t e s t 1 = algo temps ( fun n case p −> convert ( a c c e s s i b l e s 1 case p) n ) ; ;
t e s t 1 : i n t −> i n t ∗ i n t −> i n t −> f l o a t = <fun>

# l e t t e s t 1 b i s = algo temps ( fun n case p −> convert ( a c c e s s i b l e s 1 b i s case p) n ) ; ;
t e s t 1 b i s : i n t −> i n t ∗ i n t −> i n t −> f l o a t = <fun>

# l e t t e s t 2 = algo temps a c c e s s i b l e s 2 ; ;
t e s t 2 : i n t −> i n t ∗ i n t −> i n t −> f l o a t = <fun>

# l e t t e s t 3 = algo temps a c c e s s i b l e s 3 ; ;
t e s t 3 : i n t −> i n t ∗ i n t −> i n t −> f l o a t = <fun>

(∗ Données g l o b a l e s ∗)

# l e t coups = 4 and pos = (7 , 7 ) ; ;
coups : i n t = 4
pos : i n t ∗ i n t = 7 , 7

(∗ Confrontat ion des a lgor i thmes propos é s ∗)

# t e s t 1 n g l oba l pos coups ; ;
|F |F |V |F |V |F |V |F |V |F |V |F |
|F |V |F |V |V |V |V |V |V |V |V |V |
|V |F |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
− : f l o a t = 0.032



# t e s t 1 b i s n g l oba l pos coups ; ;
|F |F |V |F |V |F |V |F |V |F |V |F |
|F |V |F |V |V |V |V |V |V |V |V |V |
|V |F |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
− : f l o a t = 0.125

# t e s t 2 n g l oba l pos coups ; ;
|F |F |V |F |V |F |V |F |V |F |V |F |
|F |V |F |V |V |V |V |V |V |V |V |V |
|V |F |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
− : f l o a t = 0 .0

# t e s t 3 n g l oba l pos coups ; ;
|F |F |V |F |V |F |V |F |V |F |V |F |
|F |V |F |V |V |V |V |V |V |V |V |V |
|V |F |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
|V |V |V |V |V |V |V |V |V |V |V |V |
|F |V |V |V |V |V |V |V |V |V |V |V |
− : f l o a t = 0 .0

(∗ Test de pcoups ∗)

# f o r i = 0 to 4 do a f f i c h e b o o l ( pcoups 8 (7 , 7) i ) ; p r i n t n e w l i n e ( ) done ; ;
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |V |



|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |V |F |
|F |F |F |F |F |V |F |F |
|F |F |F |F |F |F |F |F |

|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |F |F |F |
|F |F |F |F |F |V |F |V |
|F |F |F |F |V |F |V |F |
|F |F |F |V |F |F |F |V |
|F |F |F |F |V |F |F |F |
|F |F |F |V |F |V |F |F |

|F |F |F |F |F |F |F |F |
|F |F |F |F |V |F |V |F |
|F |F |F |V |F |V |F |V |
|F |F |V |F |V |F |V |F |
|F |V |F |V |F |V |F |V |
|F |F |V |F |V |F |F |F |
|F |V |F |V |F |F |F |V |
|F |F |V |F |V |F |V |F |

|F |F |V |F |V |F |V |F |
|F |V |F |V |F |V |F |V |
|V |F |V |F |V |F |V |F |
|F |V |F |V |F |F |F |F |
|V |F |V |F |F |F |F |F |
|F |V |F |F |F |V |F |F |
|V |F |V |F |F |F |V |F |
|F |V |F |F |F |F |F |F |

− : un i t = ( )

(∗ Test de apres p coups ∗)

# a f f i c h e b o o l ( apres p coups 12 (7 , 7) 9 ) ; ;
|F |V |F |V |F |V |F |V |F |V |F |V |
|V |F |V |F |V |F |V |F |V |F |V |F |
|F |V |F |V |F |V |F |V |F |V |F |V |
|V |F |V |F |V |F |V |F |V |F |V |F |
|F |V |F |V |F |V |F |V |F |V |F |V |
|V |F |V |F |V |F |V |F |V |F |V |F |
|F |V |F |V |F |V |F |V |F |V |F |V |
|V |F |V |F |V |F |V |F |V |F |V |F |
|F |V |F |V |F |V |F |V |F |V |F |V |
|V |F |V |F |V |F |V |F |V |F |V |F |
|F |V |F |V |F |V |F |V |F |V |F |V |
|V |F |V |F |V |F |V |F |V |F |V |F |
− : un i t = ( )


