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.wcaiz `l dpigad zxagn .ogand qteha wxe j` zeprl yi •

.zel`y 6 ogana •

.qteha mi`znd mewnl owizrdl f`e ,zeaeyzd ly dheih aezkl ick dpigad zxagna ynzydl ulnen •

.dgked zeaiign `l ”eazk“-e ,”ebivd“ :lynl .yxetna z`f zpiivn dl`yd m` `l` ,xac gikedl jxev oi` •

.zel`yl zeaeyz aezkl ozip mda mitqep mitc mpyi qtehd seqa ,jxevd zcina •

!dglvda •

.wcaiz `l dpigad zxagn .ogand qteha wxe j` zeprl yi :aeye •
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ly zg` dniyx dxifgne ,zeniyx izy hlwk zlawn divwpetd .combine mya diivwpet OCaml ztya eynn .1
dniyxdn i-d xai`d `ed ea oey`xd xai`dy ,xecq bef ritei zxfgend dniyxay i-d xai`a .mixecq zebef
exicbd ,divwpetd zxcbd iptl .hlway dipyd dniyxdn i-d xai`d `ed ea ipyd xai`de ,hlway dpey`xd
.xcbedy oytqw`d z` wexfl divwpetd lr ,jxe` eze`a opi` zeniyxd m` .(dfi` dpyn `l) edylk oytqw`

:lynl

(combine [1; 2; 3] [4; 5; 6]) = [(1, 4) ; (2; 5) ; (3; 6)] •
(combine [”a”] [”b”]) = [(”a”, ”b”)] •

.xcbedy oytqw`d z` wexfz (combine [1; 2] [1]) •
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.{true}while true do (skip; skip) {true} :`ad cbida zniizqny zihneiqw`d dwihpnqa dxifb e`xd .2
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:miqetih `ll `cnl aiygz lr dl`y .3

x m` (nandx y) →∗ tru :xnelk .nand ziivwpet z` ynnny miqetih `ll `cnl aiygza iehia eazk (`)
scn mixehpianewa ynzydl xzen .tru mdipy y-e x m` (nandx y) →∗ fls -e ,fls `ed y e`/e fls `ed

.mze` exicbd ,mixg` mixehpianewa eynzyz m` .mxicbdl ilan ze`gqepd
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.(λx.y) ((λy.y y y) (λx.x xx)) :iehia oldl (a)

,xnelk) d`vez didz `l m` ?CBN ziibhxhq`a iehiad lr `ha ziivwecx zlrtd ly d`vezd didz dn
.z`f eazk ,(seqpi` cr jiynz `ha ziivwecx

,xnelk) d`vez didz `l m` ?CBV ziibhxhq`a iehiad lr `ha ziivwecx zlrtd ly d`vezd didz dn
.z`f eazk ,(seqpi` cr jiynz `ha ziivwecx
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:miqetih mr `cnl aiygz lr dl`y .4

.eze` enilyd .xqg cg` wlg yi dgkeda .miqetih mr `cnl aiygz iabl ,dly dgkede dprh oldl (`)

.Γ ⊢ t′ : T f` ,CBV itl t → t′-e Γ ⊢ t : T m` :(xeniyd znl) dprh

.yeniy dyrp ea oexg`d llkd itl mixwnl cixtp .Γ ⊢ t : T ly dxifbd lr divwecpi`a :dgked
.milydl jxev oi` :T − FALSE e` T − TRUE --

.milydl jxev oi` :T − V AR --
.milydl jxev oi` :T −ABS --
.milydl jxev oi` :T − IF --

wlgp .
Γ ⊢ t1 : T11 → T12 Γ ⊢ t2 : T11

Γ ⊢ t1t2 : T12
:jk zniizqn dxifbde ,T = T12 ,t = t1t2 ,df dxwna :T −APP --

:mixwn izz dyelyl
.milydl jxev oi` .t′ = t11 [x 7→ t2] ,t1 = λx : T11.t11 --

.milydl jxev oi` :t′ = t1t
′
2-e CBV itl t2 → t′2 -y jk t′2 yi --

:cala dfd dxwnd ly dgkedd z` enilyd :t′ = t′1t2-e CBV itl t1 → t′1-y jk t′1 yi --
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:`ad cbida zniizqny dqthdd illk mr dxifb ebivd .B ze`d zervn`a Bool qetihd z` onqp (a)

⊢ (λx : B.λy : (B → B) .if x then (y x) else x) : B → ((B → B) → B)
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dxifb zbvd ici lr z`f egiked .let f = fun x → 1 in f 1 :OCaml-a `ad iehiad ly ekxr didi dn eayg .5
.OCaml ly div`ela`d illk itl dni`zn
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:d`ad zibeld zipkza hiap .6

p(a , d ) .

q ( a , x ) .
q (b , x ) .
q ( c , x ) .

r (b ) .
r ( c ) .

s (X) :− q (X, x ) , r (X) .
s (X) :− p(X, d ) .

d`ad dzli`ya hiap ,ok enk

?− s (X) .

?ozip cer lk ; lr uglp m` ,mi`ad mixwndn cg` lka l”pd dzli`yd xear lawpy daeyzd didz dn

zixewnd zipkza (`)

dxeya dpexg`d iptl zg`d dxeyd ztlgd ici lr zixewnd zipkzdn zlawznd zipkza (a)

s (X) :− q (X, x ) , ! , r (X) .

dxeya dpexg`d iptl zg`d dxeyd ztlgd ici lr zixewnd zipkzdn zlawznd zipkza (b)

s (X) :− q (X, x ) , r (X) , ! .

dxeya dpexg`d iptl zg`d dxeyd ztlgd ici lr zixewnd zipkzdn zlawznd zipkza (c)

s (X) :− ! , q (X, x ) , r (X) .
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xtqn dl`y xear sqep sc
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xtqn dl`y xear sqep sc
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xtqn dl`y xear sqep sc
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xtqn dl`y xear sqep sc
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xtqn dl`y xear sqep sc
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