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Expressions and Statements
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Control ﬂ
* Cororol:

what gets executad, when, and in what order.

* Abstraction of control:
— Expression
— Statement
— Exception Handling

— Praceduwras and functions
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Expression vs. Statement A

* |n pure (mathematical) form:
— Expressian:
* no side effect
= rebarm @ velue
— Stmtement:
o giche mffisct
= Fed Febanm vl
* Functional languazes aim at achieving this pure form
* No dear-cut in most languages
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Expression A

= Constructed recursmely:
Basic e pression | Iftersl, identifiers)
Oiperators, functions, specal symibals
*  Mumber of operends:
unary, binary, tErnary operstors
= Opemtor function: equivelent conozpts
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Postfix notation A

* PostScript:
= Him
Cowrer findent
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Expression and Side Eﬁectf.ﬁ

* Side Effects:

— changes to memary, inputfautput

— Side effects can be undesirable=

— But a program without side effects does nothing?
* Expression:

— No side effect: Order of evaluating subexpressions
doesnt matter (mathematical forms)

— Side =ff=ct: Order matters
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Applicative Order E'uraluatimh
(Strict Evaluation) 3
* Bvaluate the operands first, then apply
operators (bottom-up evaluation)

[subexpressions evaluated, mo matter whether
they are needed)

F

3 45 B
* But is 3+9 or 5-& evalusted first?
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Order Matters ﬂ

C- JTawa:
Il ze1y
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Many Iangusses don't specify the omder, induding C, pyva.
iz wmually -0t
Jren: abyvarya =TT ngh, But nel sugyeat=4 = reby on hall
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Expected Side Effect A

* Assignment (expression, not statement)
x = [y = x} {rizht-associative cperator]
o - -

"o | Why?
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priotEi"bdhe”, x » Edi);

rebur= &)

Sequence Operator A

v [exprl, expr2, . expri)
— L=ft to right (this is indeed specified in C)

— The return value & exprn

] -

y=2;

x = ([x=x+l, y++, X+yl;
printf {("td\n",x) ;
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Non-strict evaluation A

* Bvaluating an expression without necessarily
evaluating all the subsxpressions.

* short-circuit Boolean expression

v f-2xpression, Ccase-expression
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Short-Circuit Evaluation A

« if [false and =) — if {[(troe or x)_—
— Mo ne=ed to =vabuat= ¥, na matter xis true ar fals=

* What is it good for?
1F {1 <=lantindnx and &(d)r-x] -
1E {p 1= MEL and p-ronxhesg)-
* Ada: allow both short-circuit and non short-
CIFCuIt.
- i iz f= OF and thea dyfx » 2F then ...
= i iz f= OF and dyfx - 33 Hhen ... T
- 17 IFLr mulll o= alas I|t|.'.: OF LEEen ...
- 17 IFLr mulll o -I|:r|.r-:|: aF than ...
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» 1if (test-exp, then-exp, =lse-exp)

if-expression

termary operator
best-=up is always evalated first
Eftheer thsn-mip or else-mxn are sysiessed, not Soth

ir a1 thon & al=a i ML}
al ? &2 - aF il

« Mfferent from if-statemnt?
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Case-express ion

= ML
case color of
red == "R" |
blue == “B" |
green == “G" |
— == “AmyColor”;
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Normal order evaluation A
(lazy evaluation) 3

* When there is no side-effect
Mormal order e kuation [Expressions evslusted in
matematical form)
Cperation evalusbed before the operands are e iusted;

Cparsnds avaiuated’ ondy wWian nacessary.

* int double {int x} { retorn x+x; )
int square (int x) { retorn x*x; }

Applicatrve order evaluation - square{doubiel2)] = ...
Kormal order evakuation : squanrsjdoudle{Z]) = ...
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What is it good for?

ipr-EEL] T p-emmi - mE

imi il orgdlml x, bEl y, Bl x)
I EF =
Emilurm ¥y
nlza
relm x;
1
il sapipr-muas., p-omacl, g,
= Withadc ==L iLmuay Furl youc
Imt get Enkfwnddd |
int =;
meanf {TEd" kx)
reltur= x;
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Examples

* Call by Name (Alzol60)
* Macro

#dnfinn mmpia, Bl {ink : ¢ Ar H b: b I |

— What are the problems here?
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Unhygienic Macros

* Call by Mame [Alzol&0)
* Macro

Josfins muapia, bl fink E; E = 8; & = By B« B

mmin 0] mmim 174
Enk b2 =k E.3
int mak; = Iz mah;
muapin, EF; [ok by £ = ®; @ = Ex b = Ez]
i i
joef ins DINMLE(x] |{Zix;]
mmEndd | malni} §
kol =, l=k o
A - DNMLEIget Lotil); 'rﬁ::t“?i;:':"'”:
FTintf{"a.Adyn®, a1; P bm®, ab
B s I S -
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