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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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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
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parenize: tourna -> string
AEE
parenize (NODE(NODE (LEAF Korea, LEAF Portugal), LEAF Brazil))
= "((Korea Portugal) Brazil)"
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drop: tourna * team -> string
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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
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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
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83l “dy---d,) & 3717}
do X kO + - 4+ dy, x k"
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do...d"

o] 71 A
Vi€ {1—k, - 0} U{0, - k—1}.

a8 “dy---d,” L 377}
do X KO+ -+ d, x k"
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ZERO (ONE (MONE NIL))
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crazy2val: crazy2 -> int.
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A5E oyt @

= 27155 Wobx] 22059 Foll ot 2
3ol stA 8.

crazy2add: crazy2 * crazy2 -> crazy2

$19] crazy2adds ohge] Qo] WEF of Ak el 2345 2 3 2ol v
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crazy2val (crazy2add(z,z’)) = crazy2val(z) + crazy2val(z').
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shoppingLlist : (id x cond) list — (id x gift list) list
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A A3k ({1,2} 3Fal common(B, C))E Hrolof
B: HA3% common(C, {2,3})E ®rofof.
c 4% ({1} 33 (A except {3}))& wo}of.

AEFRHUEL AA {1,2}, Bl Al {2}, ColAl {1,2} ] 2= &, shoppingList2]
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mustItems : giftlist — cond T}A o MEE
mustBeTheSame : id — cond o] 2719} Zrolokdl=A]
mustHaveExceptFor : cond * giftlist — cond Z 7oA o= AEEL WL
mustHaveCommon : cond * cond — cond T 24 FEH AEE
mustAnd : cond * cond — cond T A BF u=Eg)of
. g3 BoE:
isItems : cond — bool isSame : cond — bool
isExcept : cond — bool isCommon : cond — bool
isAnd : cond — bool whichItems : cond — giftlist
whoTheSame : cond — id condExcept : cond — cond
itemsExcept : cond — giftlist condCommon : cond — cond X cond

condAnd : cond — cond X cond

QoA gift= A4E, 27} 0] 2 idE Schemed] AE 2 THAFHYUTE oS 5o,
HollX 2=7F A9] 2 (cond)& th3} Zo] s A7 A 8 (mustAnd
(mustItems ’(1 2)) (mustHaveCommon (mustBeTheSame ’B) (mustBeTheSame

’C))) O



