Nimi: 2. detsember 2024. a.
Rithm:

Kontrollt6o 2 (niidis)

Tiiiibituletuse iilesande lahendus tuleb esitada paberil. Ulesanded 2 kuni 5 esitada Moodlesse.

1 Tiitibituletus (10/31)

Kasuta tiiiibituletusalgoritmi, et proovida tuletada jargneva avaldise printsipiaalne tiiiip.
Selleks, a) annoteeri term, b) ehita tiitibituletuse puu, c) kirjuta vélja koik kitsendused ja
d) lahenda kitsenduste siisteem.

Lihtsustused:

e ci pea kirjutama "z € I'”-sid
e kitsendusi ei pea kirjutama puu sisse (mis oli slaididel roheline)
e kitsenduste lahendamise vahesamme ei pea vélja kirjutama.

Term: (Az. (Ay. (y(Az. 2)))) Lahendus:
L (Az®. (P (ye(M2d.2%) ) )9)h)
2.
P VAR
" (A2.20))
2%y’ F (yo(A\2.2%) )9
2 F (' (g (A2 )"
= (. (" (g (A=29)T)0)")!

VAR ABS

a2y Fye

ABS

ABS

3.b=cd=¢e,f=d—ec=f—>gh=b—gi=a—h
4.

b=cd=e,f=d—ec=f—g9gh=b—g,i=a—h
d=e, f=d—ec=f—gh=c—g,it=a—h
f=e—ec=f—=>g9gh=c—gi=a—h
c=(e—e)—>gh=c—gi=a—h
h=(e—e)—=g) —gi=a—h
i=a—((e—e)—g) —g

Lopplahendus: a = ((e =€) = g) = ¢



2 Sisend-viljund (6/31)

Kirjuta protseduur yl2 n m, mis genereerib n juhuarvu nullist m-ni ja tagastab genereeritud
arvude aritmeetilise keskmise.

yl2 : Nat — Int32 — 10 Double
yl2 = ?yl2_rhs

Naited:

Main> :exec yl2 1 30 >>= printLn
12.0

Main> :exec yl2 1 30 >>= printLn

8.0

Main> :exec yl2 10000 30 >>= printLn
14.9808

Main> :exec yl2 10000 30 >>= printLn
15.0275

Lahendus:

yl2 : Nat — Int32 — 1O Double
yl2 n m = do xs < sequence |
pure (cast (sum xs) / cast n)

where | @ List (IO Int32)
| = replicate n (randomRIO (0,m))

Alternatiivne lahendus:

yl2" : Nat — Int32 — O Double
yl2' nm=doxs < fn
pure (cast (sum xs) / cast n)

f : Nat — 10 (List Int32)

f 0 = pure []

f (S k) = do x < randomRIO (0,m)
xs < f k
pure (x::xs)

where

3 Séltuvad tiiiibid (5 / 31)

Etteantud kood:

half : Nat — Nat

half 0 =0

half 1 =0

half (S (Sk)) =1+ halfk



Kirjuta téielik funktsioon pooledElem : Vect n a — Vect (half n) anii et testid (all) té6taksid.

total
pooledElem : Vect n a — Vect (half n) a
pooledElem = ?pooledElem _rhs

Testid:
e pooledElem [1,2,3,45,6,7] == [1, 3, 5]
e pooledElem [1,2,3,4,56,7,8] ==[1, 3, 5, 7]
o pooledElem [1,2,3,4,5,6,7,8,9] == [1, 3, 5, 7]
Lahendus:

total

pooledElem : Vect n a — Vect (half n) a
pooledElem [| = []

pooledElem (x == []) =[]

pooledElem (x :: (y 1 xs)) = x :: pooledElem xs

4 Toestamine (5 / 31)

Etteantud kood:

infix| 11 \/ infix| 10 /\
data (\/) : Type — Type — Type where data (/\) : Type — Type — Type where
Disjll : a Conl: a—b
—a\/b —a /\'b
Disjlr : b VoidE : Void
—a\/b — b

VoidE q impossible

DisjE ( Disjll x) g w = q x
DisjE ( Disjlr x) g w = w x
Ulesanne: Toesta idrises jirgnev viide.

total
exd : (a — Void) /\ (b — a)



— (b — )
ex4 = ?ex4_rhs

Lahendus:

total
ex4 : (a — Void) /\ (b — a)

S oo
ex4 (Conl x y) q = VoidE (x (y q))

5 Toestamine rewrite-ga (5 / 31)

Etteantud kood:

liida : Nat — Nat — Nat
lida Oy =y
lida (Sk)y=S(liida ky)

mymap : (a — b) — List a — List b

mymap f [| = ]
mymap f (x i1 xs) =fx 1 mymap f xs

Ulesanne: Toesta idrises jargnev vordus.

total
mymapLiida0 : (xs: List Nat)

—  mymap (liida 0) xs = xs
mymapLiida0 = ?mymapLiida0_rhs

Lahendus:
mymapLiida0 :  (xs: List Nat)

—  mymap (liida 0) xs = xs
mymapLiida0 [| = Refl
mymapLiida0 (x :: xs) =
—— x 2 mymap (liida 0) xs = x :: xs
rewrite mymapLiida0 xs in
—— X IIXS =X XS

Refl



