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Exemplo 1: programa sem procedimentos

[ program Exemplol;
var m,n,s: integer;
begin
read(m,n);
s = 0;
while m<=n do
begin
S != Ss+mxm;
write(m,s);
m = m+1
end
| end.
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m:5,6,7,8 n: 7

s: 0,25,61,110
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-5, 25

-6, 61
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Simulac3o sistematica de execucdo de programas
Explicacdo intuitiva de vdrios aspectos semanticos

>
>

» Escopos
» Chamadas e retornos de rotinas (funcdes e procedimentos)
>

Mecanismos de passagem de parametros
» valor

» variavel (ou referéncia)
> rotinas como parametros

\4

Linhas de controle (threads)

v

Rotinas como valores
» Apresentacdo através de exemplos; convencoes:
> Os retangulos denotam registros de ativacdo

» O encaixamento dos retangulos corresponde ao encaixamento dindmico

das chamadas de rotinas
» O encaixamento estdtico sera indicado por setas.
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Exemplo 2: um procedimento

- 2:3,17,69 293, 29 t:4
program Exemplo2;
var z, t: integer; 9®_ _
[procedure g(t: integer); t: 4,8 z: 16
var x: integer; ~17,4
begln . 9@
t = 2xt; t: 17,34 xz: 68
X 1= 2%t;
z = x+1 . ~69,4
end; { g } g
begin t: 73,146 z: 292
z ;:@3; t = 4, »293,4
g(t)= write(z,t); @
@ i : g
g(z) yég'te(z,t)v t: 7,14 =z 28
g(t+2)< write(z,t);
g(7)~= write(z,t) ~29,4
end.
Notar que os encaixamentos estatico e dindmico, neste caso, coincidem.
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Exemplo 3: procedimentos encaixados
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[program Exemplo3;
var z,x: integer;
[procedure g(t: integer);
var y: integer;
begin
y = txt; z 1= z+x+y; Write(z)
lend; {g}
[procedure h(y: integer);
var x: integer;
procedure f(y: integer);
var t: integer;
begin
t = z+x+y; g(t)®, 2 o= ¢
end; {f}
begin
X = y+1; f(X)@, g(Z+X)@
lend; {h}
begin
z:=1;x:=3; h(x)@, g(x)@, write(x,z)

Exemplo 4: parametros por referéncia
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program Exemplo4;
var m: integer;

var p, q: integer;
begin
if n<2
then begin f :=n; k := 0 end
else begin
o= f(n—l,p)®+f(n—2.Q)@.
k := p+q+1;
end;
write(n,k)
lend; {f}
begin
Write(f(3,m)@,m)
lend.
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[function f(n: integer; var k: integer): integer;
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Exemplo 3 (cont.)

z:1,859 181,193 x:3
h®
y: 3 x:4
i)
y:4 49
gD
N : 81
t:9 y:8 .35
¢@
t:13 y:169 181
. 9@ 43 y: 9
193
~3,193
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Exemplo 4 (

cont.)
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/.

m:

pl q:0

6)
‘—f n3 k ({,{ frit1=2
/

D
n:2 k:
p:0 ¢q:0

fr1+o=1

[0
n:lk
p:

]

q:
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)
n:0 k
p:

(@f:0
q:

~1,0

N O

Y
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Exemplo 5: rotinas como parametros

mgram Exemplob;
var a: integer;
function f(m, n: integer;

var x: integer): integer;
var s, i: integer;
begin
i:=m; s:=0;
while i<=n do
begin
s = s+h(i)®,
i:=i+1l; a:=a+1;
end;
fi=s:x:=a

lend {f};
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function h(z: integer): integer;

MO403/MC900 — 1°s 2007

[procedure g;
var a, b: integer;

E’lction k1(x: integer): integer;
begin k1 := xxx end {k1}
function k2(x: integer): integer;
Egin k2 := k1(k1(x)

begin
write(f(1,3,k1,a)@a);
Write(f(1,2,k2,b)®,b)

lend {g};

begin

a: =0 g©

lend.
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end {k2}
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Exemplo 5 (cont.)

a:0,1,23,4,5

¢® a3 b:5

$:0,1514 i1,2,34 f:

f@mzl n:3 M
hzm

5:0,1,17 4:1,2,3 f:
k2®x:1 k2:1

T

N

20,9 19216

k1@
N r:2 kl:4

k1O
z:4 k1:16

f@m:l n:2 M
h:@K@/
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~14,3

~17,5
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