
CS383 Programming Languages

Quiz 4

Quiz: Write the rules for Right-to-Left call-by-value
O.S.?

right-to-left call-by-
value

    e1 � e1’
e1 v � e1’ v

  e2 � e2’
e1 e2 � e1 e2’

(\x.e) v � e [v/x]

Quiz: Evaluate test fls a b?

 (\x.\then.\else. x then else)  (\t.\f. f)  a  b
=(\ten.\else.(\t.\f. f) then else)  a  b
=(\t.\f. f) a b
=(\f. f) b
=b

tru = \t.\f. t             fls = \t.\f. f
test = \x.\then.\else. x then else

Quiz: Define succ in lambda calculus

succ = \n.\f.\x. f (n f x)

succ = \n.\f.\x. n f (f x)

Quiz: Why does Γ contain just one instance of (x, t), for
any t? In other words, each variable appears only once in Γ.

Typing

6

(T-Var)

(T-
Abs)

(T-
App)

(T-
True)

(T-

If)

(T-
False)

[Γ⊢ e :
t]

Quiz: Why does Γ contain just one instance of (x, t), for
any t? In other words, each variable appears only once in Γ.

We add binding to Γ in t-abs. For t-abs, we will do alpha-renaming
to make sure x is not in Γ.
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Quiz

Church humoral
cm = nf.nx.fm ×

☒ Mn . Tif . DX . f In f x ) Cma = 17f - DX . f Ifm x ) .

sure n ( nn . if.mx f- Inf ✗ 1) Kg . ny . gmy )
→ nf.mx . ff1 ng . ny . gm y ) f × )
→ nf.mx . f- f

"

✗

→ nf.mx . f-
m"

× .

☒ Mn . Tif .
NX - n f If x )

snun-fnn.nf.mx . nf 1f x ) ) Ing . My - gmy )
→ if . DX . Ing - My . gmy ) f if x ) .

→ nf.MX . (My .fm y ) If x ) .

⇒ nf . nx.fm f x
= nf.in . f-

m"
x .

T - abs : définition .

T : gamma . context .
list ( a certain arder)

comma opération i add a now binding ( x : t) on the right .

✗ : t c- T : mathmatical definition . no concern about onder .

add binding in T - abs : alpha remaining . tremaine bound variables)



hw 4
.

note : undefined for natural numbers < 0

Sncc 0 = 0
.

I. sub m n Et m - n .

⇒ nx.my . y pred x . apply y times pred on × .

2. isZero h .

0 = nf.MX . × no f inside .

✗
alpha - remaining .

O : ( nn .nl/tx.fls)tru ) Inf . My - y ) .

→ Inf . ny.gl lnxflsl trn .

→
*
tru . nt.nf.tlfirst element)

not o : (nn.nl/tx.fls)trn ) Inf . ny.fm y )

→ Inf . ny.fmg) lnxflsl trn .

→ ny.in#sytrn .

→ ny . flsttrn
→ f- Is . it . 11f . f 1 second element )

3. leg = MM.MN . isZero ( sub m n)

4. eqnat-nm.in . and Help m n ) ( leg nm ) .

5. favorial .

☒ by pair : ( h !
, n + 1) .

tu v
result next number

first pair : ZZ = pair / /
"

successor
"

: Ss = Mp . pair (multi lfst p ) (snap ) ) (Sncc lshdp ) )
µ

fake one pair as input
⇒ factoriel = ix. fstlxss ZZ ) ssapptiea to Zz for ✗ times .



☒ by self - application
☒ fait Et if ln = = o ) then I etse n - fact ln - i ) .

tu↳
Mn . lisZero n ) I I multi n faut lpredn 1)
↳nf .

=

rewwsi.ve .

⇒ self application : apply to itself .

☒ we want : faut =
-

ausweis .

→ nn . lisZero n ) I I multi n fait ' font ' l pred n ) )

→ nn . lisZero n ) I I multi n faut lpredn 1)

tout = fait
'

font '

☒ also : by fixed - point generator ( almost same as self - application )
.
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