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Programming Languages

Data Types(cont.)
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Function Type in C A
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Function Type in ML A
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Vector, List ﬂ

Functional languages:

= Vectors: like arrays, more flexibility, especially
dynamic resizability.

= Lists: like vectars, can anly be aocessed by counting
down from the first element.
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Pointer A
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Problems with Pointers A

* Alias [with side-affect]
int *5, *h;
d={int *+} malloc(=izeol (ink}] ;
=2
b={int *} malloc{zizeol (Ink)])
*h=1;
b=a;
*h-q ;
printf (*3diyn™, *a);
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Problems with Pointers A

* Dangling pointers (dangerous)
int *a_, *b;
a = {ink *+}) malloc{sizent {1nk)] ;
"3 = 1
B = a;
fracia);
prioff (*¥din™, *h};
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Problems with Pointers A

* Garbages |waste of memory)

memary leakage

lnt *a;

a = [int *) malloc(sizeof (int)};
- Lo

a = [int *) malloc(sizeof (int)};
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Type System A

= Type Constructars:
Bl row Salle Typma upoe armpls Sale Typea

* Type (hecking: The transistor checks if dets types ane used
correcty.
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Strongly-Typed Languages A
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Weakly-typed and untyped
languages A

= Wenkly-iyped: O CH
= [.. Mzreprabibly =l inlzgzn. poe-lon, areya

* Untyped [dynamiceily typed] languages: scheme, smailtzik,
per
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Security vs. flexibility A
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Security vs. flexibility A

= Etrongly-hyped

* A type system tries to mmedimiee Doth fleibility ondg seoanty,
where fexibility mesans: reduce the number of saife illezal
programs & reduce the amount of type information the
progTammer must supply.

= Fleibility, no explict typing or static type checking

= baKmum restrictweness, static type checking
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Safe vs. Legal A
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Type Equivalence A

* How to decide if two types are the same?
* Structural Equivalence

— Types are sets af values

— Twa types are equivalent if they contain the same
values.

* Mame Equivalence

Structural Equivalence A
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But are they equivalent inA
these languages? 2

* |InC:
Eruct Emch |
chas x» int  ¥:
1s
sEruct EmcH |
char = ink T:
¥

Eruct Amch =
Eruckt EmcH b
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But are they equivalent inﬁ
these languages?
* InC:

struct Bech

chor x; int =
¥
zbruct EecE §

chor x; Ent -
P
sbroct Bech
sbruct BecE" B
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