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Exercise 1 “HX g2 A$”
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(define (ways n m)
(cond ((=mn 0) 1)
(=m0 1)
(else (+ (ways (- n 1) m)
(ways n (- m 1))))))
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memo-ways : nat X nat — nat
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Exercise 2 “TjA & ~EF”
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type team = Korea | France | Usa | Brazil | Japan | Nigeria | Cameroon
| Poland | Portugal | Italy | Germany | Norway | Sweden | England
| Argentina

type tourna = LEAF of team

| NODE of tourna * tourna
tournaE WolA Z T E o] &I 1AYU 2EH O F W3IBS F = $F4 parenize s
AR5 £
parenize: tourna -> string
AEE
parenize (NODE(NODE (LEAF Korea, LEAF Portugal), LEAF Brazil))
= "((Korea Portugal) Brazil)"
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Exercise 3 “&g2}”
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drop: tourna * team -> string

drop(t, Brazil)& F X E A Brazil FAO] Zehst A AEA F44H
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type formula = TRUE
| FALSE
| NOT of formula



| ANDALSO of formula * formula
| ORELSE of formula * formula
| IMPLY of formula * formula
| LESS of expr * expr

and expr = NUM of int

| PLUS of expr * expr
| MINUS of expr * expr

F013] formulas WolA

Y

e o= 4 eval
eval: formula -> bool
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Exercise 5 (10pts) “Mathemadiga”
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diff: ae * string -> ae
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type ae = CONST of int

| VAR of string

| POWER of string * int
| TIMES of ae list
|

SUM of ae list
Od

Exercise 6 “CheckMetroMap”
oFel metro 412 475

STATION of name

| AREA of name * metro

type metro

| CONNECT of metro * metro



and name = string

ol# checkMetro T+E A 2|3}k
checkMetro: metro -> bool

checkMetrox F0] 2l metro 7} A|NE W AE=AE &3] &} “metro’} A
e A= AL(iff) | EE 9 o]Z(id in STATION(id))E©] A4+ 2}7] o]
9] A9 (m in AREACid, m))oA T YEIUE 5 =3t

dEEo], AlZ A7 metro E2:

e AREA("a", STATION "a")

e AREA("a", AREA("a", STATION "a"))

e AREA("a", AREA("b", CONNECT(STATION "a", STATION "b")))
e AREA("a", CONNECT(STATION "a", AREA("b", STATION "a")))
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e AREA("a", STATION "b")

e AREA("a", CONNECT(STATION "a", AREA("b", STATION "c")))
e AREA("a", AREA("b", CONNECT(STATION "a", STATION "c")))
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Exercise 7 “H]2}F < of”
b2 22 o] Mirage & A ZHHA| T

program — ¢

c — x:=e€ assignment
c;c sequence
c* non-deterministic 0 or more repetitions
cUc non-deterministic choice

xeqe?c check
xneqe?c check

|
|
|
|
|
e - n integer
|
|
|

e+e addition
e—e substraction
X
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Mirage Z 2 73] 9] #}&: o] (exhaustive) A8l 7] exeval
exeval : pgm— > state— > statelist
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type pgm = cmd
and cmd = ASSIGN of exp
| SEQUENCE of cmd * cmd
| REPEAT of cmd
| CHOICE of cmd * cmd
| EQ of exp * cmd
| NEQ of exp * cmd
and exp = NUM of int
| ADD of exp * exp
| SUB of exp * exp
| VAR
type state = int

x :=1; ((x eq 17 x := x+1) U (x neq 17 x :
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