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hlw zxey `id ”utop#”a dligzny dxey .OCaml ly xhxtxhpi`d ,utop ly ziaihw`xhpi` dvix oldl .1
.mze` enilyd .ewa mipneqnd ,miwlg ehnyed dvixdn .utop ly daeyzd `id utop# `ll dxey .ynzyndn

.error meyxl witqne ,wiecna dze` meyxl jxev oi` ,d`iby zlawzn m`

(`)

utop # l e t curry = ( fun f −> ( fun x −> ( fun y −> ( f (x , y ) ) ) ) ) ; ;

va l curry : _________________________________________________ = <fun>

(a)

utop # l e t th i rd = ( fun (x , y , z)−>z ) ; ;

____________________________________________________________

(b)

utop # ( th i rd ( th i rd , th i rd , th i rd ) ) ( th i rd , th i rd , 3 ) ; ;

____________________________________________________________

(c)

utop # th i rd 3 ; ;

____________________________________________________________

(d)

utop # th i rd (1 , 2 , th i rd ) ( th i rd , th i rd , th i rd ) ( 1 , 2 , 3 ) ; ;

____________________________________________________________
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.hnyed ewlgy lnwe`a cew rhw oldl .2

l e t r e c f o ld_r ight = fun f l i n i t −> match l with
[ ] −> i n i t
| h : : t −> f h ( fo ld_r i gh t f t i n i t ) ; ;

l e t f = ________________________________________________________________; ;

l e t i n i t = ______________________________________________________________ ; ;

l e t maxi = fun e l l −> fo ld_r ight f e l l i n i t ; ;

dxifgne miiaeig mixtqn ly dniyx zlawny divwpet didz maxi-y jk init-e f ly zexcbdd z` enilyd (`)
.−1 zeidl xcben ilniqwnd xai`d ,dwix dniyxd m` .dwix dpi` m` ,dly ilniqwnd xai`d z`

?fold_right ly qetihd dn (a)
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OCaml-a zexcbd oldl .3

type t r e e = Ni l | N o f t r e e ∗ t r e e ; ;
l e t r e c n i t = match t with | Ni l −> 1 | N( t1 , t2 ) −> ( ni t1 ) + ( n i t2 ) ; ;
l e t r e c no t = match t with | Ni l −> 0 | N( t1 , t2 ) −> (no t1 ) + (no t2 ) + 1 ; ;

.ni(ℓ) = no(ℓ) + 1 ik divwecpi`a egiked

4



yeniy ici lr ⟨while x ≤ y do x := x+ 1, s0⟩ ⇒∗ s0 [x 7→ 6] :ik egiked .s0y = 5 -e s0x = 5-y jk avn s0 idi .4
.zipand dwihpnqd ly wqidd illka
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scn mixehpianewa ynzydl xzen .(pow cn cm) = cnm :miirah n-e m lkl miiwiy pow xehpianew exicbd .5
.yxetna xicbdl yi ,ea ynzydl evxzy xg` xehpianew lk .ycgn mxicbdl ilan ze`gqepd
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zeivwecxd z` erva .β ziivwecx zeyrl ozip `l epnny iehial eribzy cr `ad iehiad lr β zeivwecx elirtd .6
.exgazy xcq dfi`a

((λf. ((λg. ((f f) g)) (λh. (k h)))) (λx. (λy.y)))
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.7

⊢ (λx : Bool.if x then true else x) true : Bool :dqthdd illka yeniy ici lr egiked (`)

.x : Bool, y : Bool, f : T ⊢ (f x) y : Bool-y jk T e`vn (a)
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.8

:`ad iehiad ly miqetihd zwqd ziiral zeni`znd ze`eeynd z` enyx (`)

funx → (fun y → (fun z → ((x y) z)))

.mcewd sirqdn ze`eeynd z` zcg`ny σ dtlgd ebivd (a)

j` mincew mitirqa ynzydl xzen ?funx → (fun y → (fun z → ((x y) z))) iehiad ly qetihd edn (b)
.z`f zeyrl daeg oi`
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:dnbecl dvix oldl .dniyx ly mixai`dn cg` lk z` zltkyny dupli mya belext zipkz eazk .9

?− dup l i ( [ a , b , c , c , d ] ,X) .
X = [ a , a , b , b , c , c , c , c , d , d ]
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irah xtqn lkl dxifgny divwpetd z` ynnl `id ezxhny ,ehnyedy miwlg mr htixwq dee`'ba cew oldl .10
xtqn aezkl ozip .mixqgd zenewnd z` enilyd .memoization mr ,n cr 1-n mixtqnd mekq z` n ≥ 1

.;-a ocixtdl yi dfk dxwna j` ,dxeyd dze`a zecewt

l e t cache = [ ] ;

cache [ 1 ] = ________________________________________________________

func t i on memoizeSum(n) {

i f ( cache [ n ] ) {

____________________________________________________________

} e l s e {

____________________________________________________________

}
}
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xtqn dl`y xear sqep sc

12



xtqn dl`y xear sqep sc

13



xtqn dl`y xear sqep sc

14



xtqn dl`y xear sqep sc

15



xtqn dl`y xear sqep sc

16


