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2 .   :
a=b,   (a, b)=a;
a<b,      a b–a;
b<a,      a–b b.

  :
    x y x<y ,  

(x, y)= (y–x, x).

2 .   :
1) a<b ,     ( ,  a b);
2) a b, r –    (

a b>r 0);
3) r=0, b – ;
4)  ( ) a b, b r     2.

3.   .
 .   .   

      (  
 ,     ).  -

, . . ,   ,  -
      ( -

  ) .

3 .     .
 x    

:
x     , x ;
x    , x    -

 ;       
( )      .

3 .   .
       -

 ,     -
 y     ,  

 x  (     -
y).
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 x , y –   ;
x ,  x       

  y ,    y
 .

     x  -
 y.

3 .   .
 x     -

 ,    x « -
»       y (  -

   y).
   x y.  y 

 ,     y    x.
x   y   :
x , y –   ;
x  ,  x  « »   -

   y.
    x  -
 .

3 .   .
 x    :

x    ,  
,     ,   

     ;
 x       -

 ,  x     
 .

4.   (a+b)/(a–b).
  (     -

)  a+b a–b (  , -
  ),      

  (    ).
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    , ,
< >, <  >. «::=»
(      « »)  

   . «|» (  – « »)
       .

:
< > ::= A | B
< > ::= < >|< >–< >
                                                          |< >+< >

 < >    -
: A, B, A+A, A–A, B+B, B–B, A+B, B+A, A–B, B–A.

      
   , -

  .

:
<  > ::= 0 | 1
<  > ::= <  > | <  > <  >

       
 .     ,  

       
(    ).

{  }    -
   .  , {< -

>} ,  < >   
  .

:
<  > ::= <  >{<  >}

 (    ).  -
       

+, –  *      (0,...,9,(,),+,-
,*).      -  -

  < _ >:
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    < _ > ::= < > | (< _ >)
                                                       | < _ >< >< _ >
    < > ::= + | – | *
    < > ::= < >{< > | 0} |  0
    < > ::= 1|2|3|4|5|6|7|8|9
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< > ::= < >< >
< > ::= <  >
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<  > ::=
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                             1

<  > ::=
                                     <  >

  :

<  > ::=
                             0
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   (t), ((t)), (((t))), ((((t)))),... .

 < > ::= (t) | (< >)
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2    

2.1  

Pascal –   1968–1971    
   ( ).

 –     
 .   -

     .
 – ,    -

 ;   
(imperative –     

) .
  -  (  

).

2.2   

   ( ) –   -
  ,    .

< >::= < >|< >|< >
    < >::= a|b|...|z|A|B|...|Z|_
    < >::= 1|2|3|4|5|6|7|8|9|0
    < >::= <   >|
                    <   >|
                    < >|
                    <  >
    <   >::=  *| /| +| –
    <   >::=  =| <>| <| >| <=| >=
    < >::=  .| ,| ;| :| (| )|{| }|{| }| ^| '| #| $| @

  – « »  –   -
 .

    <  >::=  begin| end| var| const| if| then| else| function| for|......
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2.3 

  (   ) -
  -  .  -

       -
.        -

   ( ),    
  , . .  

 .    ,   -
 ,     -

.   ( ) . -
    –  . 

     .   -
       -

  , . .  -
       -

 .
      
 :

< >::= < >{< >|< >}

  ,     -
-     63 .

2.4    

.    
       

 .

  (       -
):

 .    -
 .

  ( ).     
 .
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  ( ).     -
  .

      
   ,  -

 .    -
   , -

    .
 .     

  .   
     .

  ,  -
 ,     .

  :
var
     a:integer;
     x,y,z:real;
     Sinus:real;

       -
,   ( ),   -

,     
   .  -

(« »)  ,  
 .  ,   , 

      .   
  ,     .

     , 
  ,  ,    ,  
  .   -

.  ,    -
   ,  -

     .
  :

const
      One=1;
      HighLimit=1000;
      pi=3.14159265358;
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     .
     ,  

     . , 
 ,    -

  .
    

     
,      « -

»     ,     
   (     

 ).  ,    
    ( ,

 ,   ),   -
   ,   -

 .       « -
»       
,    .

  :
const
     <  >
var
     <  >
begin
     < >
end.

2.5    

       -
     

  .    -
.

 – ,     
  (  ,  ),   

.
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2.      ,  
 .

3.      1, 2,    -
      

(   ).

2.6   

     -
.      -
.      -

.     
.        -
,    , ,  ,

 ,    .
   -

.  ,       -
     .   

      -
,     (  -



32

32

)    ,   ,  
    .

      -
  ( ).     -
      -

   ,  
  .

 2.1     

 ShortInt
Byte
Word

Integer
 LongInt

Char
Boolean

Real
  - Single

  Double
  - Extended

Comp
String
Array

Set
File

 ( )

Record
Pointer

Procedure
Function
Object

  ,    -
 ,     .

      
        -
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.       -
 ,    , 

 .

2.7     

  : , , ,
.

 
        -

 .
integer ( ).

: -32768…32767.
 : 2  (16  ).

     :
)   (  ):

 (   +);
 (   *);
 (   –);

   (   /);
      (  -

div);
     (  -

mod);
)   ( ) 

  (   –);
)  :

 (=);
  (<>);

   (>);
   (>=);
 (<);
   (<=);

)   (     ):
  ( , abs(-4)=4);
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 ( , sqr(6)=36);
) odd(< >) (odd – ) –  
 .

    
,     odd  -
 ,      .

 div:
6 div 4 =1;
-7 div -2 = 3;
34 div -45 = 0.

m mod n    n>0:
6 mod 4 =2;
-6 mod 4 =-2.

  2.2      .
 2.2

   -

Shortint 8-   –128…127

Longint 32-   –2147483648...2147483647

Byte 8-   0…255

Word 16-   0…65535

 
     

.
real ( ).

 : 2.9 10-39..1.7 1038.
  : 11–12.
  – 6 .

       -
       .  
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    «.» ( ).     -
 , ,

17.384
0.5

    
 :

.3 (  0.3)
10. (  10.0)

       -
      < > E < >.

    « ,  
10  ,  ». , 7E–2  7 10-2,
12.25E+6  12.25E6   12.25 106.  -

         -
 .    ; -

  ,     .
    
:

   ( , , ,
,  )       -

,     ,   -
;   ;

   ;
 :

sqrt(x) (  );
sin(x)  ( );
cos(x)  ( );
arctan(x)  ( );
ln(x)      (  );
exp(x)    ( ).

       
,  –  ;

abs(x) (   );
sqr(x) ( ) –     

;
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 :
trunc(x)

x – ,  –    , 
    , trunc(5.2)=5,

trunc(-5.8)=-5;
round(x)

x – ,  –  ,
round(x)=trunc(x+0.5)  x>=0,
round(x)=trunc(x–0.5)  x<0.

  2.3      -
.

 2.3
 

Single 4-  -
   -

, 7-8 

–3.4 1038…–1.5 10–45,
1.5 10–45…3.4 1038

Double 8-  -
   -
, 15-16 

–1.7 10308…–5.0 10–324,
5.0 10–324… 1.7 10308

Extended 10-  -
   -

, 19-20 

–1.1 104932…–1.9 10–4951,
1.9 10–4951 …1.1 104932

Comp 8-  –263…263–1(   -
)

 ( ) 
  char (character).

      ,
  .  -   -

  ASCII (American Standard Code for Informa-
tion Interchange) – 256 .  ASCII  -

    , ;  
 .      ( -
, «  »).

 ,  , – 1 .
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 .
ord(c)  (0<= ord(c) <= 255)   

 c.
chr(i)   (   char)  

 0<=i<=255.
ord(chr(i))=i
chr(ord(c))=c

pred(c) (ord(c)>0)   .
succ(c) (ord(c)<255)   .

pred(c)=chr(ord(c)-1)
succ(c)=chr(ord(c)+1)

   (   -
,    ) – 
   ( ) '+', 'y', '.', ' ', '"'. ,  

 ,     
#<   >, , #7  .

 '0','1',...,'9'     -
.    'a','b',...,'z'    -

.    'A','B',...,'Z'   -
  .

     ,   .
 –  ( ) .    -

     .

 ( ) 
   – boolean.

     :
true ( ), false ( ).

    – 1 .
  : true > false.

   ord(false)=0
   ord(true)=1
   pred(true)=false
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   succ(false)=true
  , , true<false =

false.

 
 ( ) –  ,  – -

 .
 : and, or, not.

and or –    -
:
x and y –  (  " ") 

 – true     , 
   – true;

x or y –  (  " ") 
– false    , 

 false.
not x –   –  -

: not true = false, not false = true

2.8 

     
  ( ) .  

      
,     

     .
     ,  

  ,     . -
         -
.

   « » ;
   , ,  .

 :
    a+b+c*2
    a/b/c
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    7-a*(sin(x)+2)
    a=b
    (2>3)=(7<>10)
    pred('x')<x
    (not(2>3))or(1=1)
    true<=false

     .
   , , 

  ,     ,  
.    , -

     .
     -

.
  :

  2**3
  e==3
  (2+1))
  true+false
  not (a) - , a   .

    -
  ( );   -

  ,   . 
     ( ) -

,      , -
   .

     :
   4) not
   3) *, /, div, mod, and
   2) +, -, or
   1) =, <>, <,>, <=, >=

   ,    
 ( ).
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2.9  

     -
   .

   <  > ::=  < >:=< >

        ,  
.

  
  – integer real.  -

    .
:

const
     pi=3.14159;
  var
    x,a,b,c,r:real;
    i:integer;
  begin
  .........
  x:=0;
  i:=i+1;  {    

}
  c:=sqrt(a*a+b*b);
  x:=2*pi*r;
  {   - }
  3:=i+2;
  x=2*pi*r;
  i:=5/4;
  x:=a*-b/2;  {      }
  .........
  end.

  
      -
 boolean.

:
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    var
       d,b,c:boolean;
       x,y:real;
       k:integer;
    begin
    .......
    d:=x<2*y;
    d:=true;
    d:=odd(k);
    d:=not not b;
    d:=not(not(b));
    c:=d and (x<>y) and b;
    c:=(b or d) and not b;
    c:=(d or b) < not c;
    {  =>} c:=d or x>y;
    {   c:=d or (x>y);}
    .............
    end.

  
      -
 char.     , -
  .

:
   var
     sym,alpha,beta:char;
   begin
   ......
   sym:='+';
   alpha:=sym;
   beta:=succ(sym);
   alpha:=chr(40);
   ......
   end.

2.10 -

   -   
: read, readln, write, writeln.
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 read    -
,        , 

      .
 : read(X1,X2,...,XN);

X1,X2,...,XN –    .
X1, X2, ..., XN    

      .  
   read   

<Enter>.       -
    .   -

 ( , X1  integer,    -
  char),    - .

       -
read,     , . .   -

    read ,  
 <Enter>,      -

          .
 readln  read.

    ,   
       

readln       -
     ( . .   ).

 write     -
 , ,    .

 
write(Y1,Y2,...,YN);

Y1,Y2,...,YN –  integer, real,
char, boolean  .

 writeln  write, 
        -
writeln      
. writeln,   , -

  .
  write writeln  -

  ,   .
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x i –  , y – -
 ,  write(x:i,y:i)  x

y        i.
Write(y:i:x) –      

i     y 
   ,    -

 x ,    .

2.11    

       -
 S1, S2, ..., SN ( . .  

S1   S2  . .),  -
  «;»
S1;

   S2;
   .....
   SN

  begin end,   -
    :

begin
    S1;
    S2;
    .....
    SN
  end

     ,  
     ,  
      -
 .

2.12  

     
 , . .      

  -  .
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:
  z      

x y,   z:=x z:=y.
   :   .

<   >::=
    if <  > then < >
                              else < >

:
if x>y then z:=x

            else z:=y;

   if x<0 then begin
                    x:=x+h;
                    y:=y-h;
                    d:= not d
                    end
          else begin
                 x:=0;
                 y:=0
                 end;

   if x>0 then sgn:=1
            else if x=0 then sgn:=0 else sgn:=-1;

<   >::=
      if <  > then < >;

, x:=abs(x) if x<0 then
x:=-x.

   x y ,  x -
  :

       if y>x then begin
                   t:=x;
                   x:=y;
                   y:=t
                   end;

 then  else     , -
:
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   if x>0 then sgn:=1
            else if x=0 then sgn:=0 else sgn:=-1;

     -
:

if B1 then if B2 then S1 else S2
 

a) if B1 then begin
               if B2 then S1 else S2
               end;
   b) if B1 then begin if B2 then S1 end
          else S2;

    a).
. if  then,    

begin end.

2.13    

while <  > do      |  
< >         |  

  ,  .
:
{s=     1  n}

        s:=0;i:=1;
        while i<=n do
            begin
            s:=s+i;
            i:=i+1
            end

     {x1=    x  y}
     x1:=x;y1:=y;
     while x1<>y1 do
        if x1>y1 then x1:=x1-y1
                 else y1:=y1-x1;
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{   M>0    
 k>=0,   3^k > M}

  y:=1;k:=0;
  while y<=M do
        begin
        k:=k+1;
        y:=y*3;
        end;

2.14    

   ,   ,
     .
repeat {< >} until <  >

    ,   , 
!

.   n,  
y=1+1/2+1/3+...+1/n  5.

y:=0;n:=0;
repeat
      n:=n+1;
      y:=y+1/n;
until y>=5;

2.15    

   ,   -
       . 

,       -
      
   .

      -
:

     , -
,   ,  

 ;
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    (  
);

 ,    ( -
    ).

<    >::=
       for < > := < > do < >

< >::=
        < > < > < >

< >::= to | downto

    ( )
  :

1.     
( , , , ).

2.       
  ,   .
3.      

  ( ,  ).
4.      -
 .

     
 . 

for V := Expr1 to Expr2 do Body;
 :

begin
Temp1:=Expr1;
Temp2:=Expr2;
if Temp1 <= Temp2 then
        begin
        V:=Temp1;
        Body;
        while V <> Temp2 do
          begin
          V:=succ(V);
          Body
          end
        end
end
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:

{y=x^n}
y:=1;
for i:=1 to n do y:=y*x;

{     }
for c:='z' downto 'a' do write(c);

2.16   
y:=0;i:=1;

    while i<=n do y:=y+1/i;i:=i+1;

    while true do < >

{    f(x)=x2  a=0  b=10
   

S=h*[f(a)/2+f(a+h)+f(a+2*h)+...+f(b-h)+f(b)/2],
h=(b-a)/n }

h:=(b-a)/n;
S:=h*(a*a+b*b)/2;
x:=a;
repeat
    x:=x+h;
    S:=S+x*x*h
until x=b-h; {  x>=b-h,    
 }

2.17  

      -
 ,   , - ,   « -

» , , - ,    -
.       

  .   -
  ';' (   )   . -
 ,  , ,   -
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     ,    
  ,    end:

   begin S1;S2;...;SN end

,  ,    -
SN   end   ,

     :
   begin S1;S2;...;SN; end

     .
       , 

       
 ,       ,
,

writeln('   ');
repeat until Keypressed;

 :
1) begin S1;;;;;S2; end
2) if Cond then begin end
           else while true do;
3) if Cond then;

      (  -
).

2.18  

   ( , , -
, ) ,   

 ( )   .
    ( )

     -
 .     

.
:

1..10            |  
-100..100        |  
'a'..'z'         |   
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 :
var
    s:1..10;

     .    -
   ,   
type:

type
     digits=0..9;
     sto=-100..100;
     letter='a'..'z';
var
    n:digits;

     :

const             |
     <  >           |
type                              |    

<  >              |  
var                            |

<  >         |
begin
     < >
end.

      (
,   ).

   :
 ,

      
 (   ,    ).

2.19 

  ( ) , -
    .   -
,   ,  ,   

     (  -
) .      ,
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   .     
      ,

    ,   (« »
 « ») .

  (     )  
 ,  ,     :

function <  ><  >:<
>;

    <   , , >
begin
    < >
end;

:
1)
var
      m,n,k:real;

function max(x,y:real):real;
{   }
begin
      if x>y then max:=x else max:=y
end;

begin
       writeln('   ');
       readln(m,n,k);
       writeln(' =',max(max(m,n),k) )
end.

  2)
type
       natural=0..maxint;
var n:natural;
function sumDigits(a:natural):natural;
{     a}
var m,b:natural;
begin
       m:=0;
       repeat
         b:=a mod 10;



52

52

         m:=m+b;
         a:=a div 10;
       until a=0;
       sunDigits:=m
end;

begin
   writeln('  ');
   readln(n);
   writeln('    ',n,' = ',sumDigits(n));
end.

<  >::=
  (<  >{;<  >})

<  >::=
        < > {,< >} : <  >

      –
    .

     
(      ),    -

 ( . . , , ,   -
).

     ,
      

(  !)  :
<  >:=< ,    >;

    .    
.

    -
    .

     .
 –    . -

       
.
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2.20      

 1.    a, b.  -
 ,     -

    (  a  
b,  ).

.    t.

t:=a;
a:=b;
b:=t;

     t, -
a:=b; b:=a?

  ,   
.

.  a b a0, b0.

a:=a+b; {a=a0+b0, b=b0}
b:=a-b; {a=a0+b0,  b=a0}
a:=a-b; {a=b0, b=a0}

 2.   a    (  -
) n. an.

     
.  ,    
    , -

    .  
     (      -
  ).

.   k,   
0 n,     ( ) b=ak.

k:=0; b:=1;
{b = a    k}
while k <> n do
    begin  k:=k+1;  b:=b*a; end;
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    .

k:=n; b:=1;
{a    n = b * (a    k)}
while k <> 0 do
       begin
       k:=k-1;
       b:=b*a;
       end;

  ,  ,   -
 (   )   log n

( . .   Clog n    C;
log n – n    2).

.

k:=n; b:=1; c:=a;
{a   n = b * (c   k)}
while k <> 0 do
    if  k  mod 2 = 0 then begin
                          k:= k div 2;
                          c:= c * c;
                          end
                     else begin
                          k:=k-1;
                          b := b*c;
                          end;

   (  )    
  ( k ,    1 -

 ),      k  , 
 , .

 3.  n. 
1/0!+1/1!+1/2!+…+1/n!  (x!    -

   1 x, 0! = 1). ,  
 (   )  n (

 C n   C).
. : Sum=1/0!+1/1!+…+1/k!. Last=1/k! (  

   k!).
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Sum:= 0; Last:=1;k:=0;
While k=<n do
      Begin
      Sum:= Sum+Last;
      k:=k+1;
      Last:=Last/k;
      End

 4.   .  -
      

F(x) = x/(1+x)  .

var
   x: Real;
   k: word;

function F(x: Real): Real;
begin
   F:= x/(1.0+x);
end;

begin
   x:=0.0;
   Writeln('     F(x) = x/(1.0+x)');
   Writeln;
   Writeln('x':10, 'F(x)':20);
   Writeln;

   for k:= 0 to 50 do
      begin
      Writeln(x:10:4, F(x):20:10);
      x:= x+0.1;
      if k mod 10 = 9 then Readln;
      end;
   Writeln;
   Write('  <Enter:>');
   Readln;
end.

   ,    -
   10      Enter.
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 5.     . -
     .  -

     ,
. .  ,        , 

       -
  .     .

   

m xy , x 0,

m –  ,   

1
1

1
1 )1(( m

n
nmn y

xymy ).

,       
 y= m x .  ,    

 ( , y0 = 1; ,    -
      ,  y0  -
   ),   y1, 

   y2  . .   yn
      .  -

  yn   yn–1 -
   – ,   ,

,   yn    -
 .

  , ,  
   125    :

y0 125.0 1.0 10.0
y1 83.3 42.3 7.1
y2 55.6 28.2 5.6
y3 37.1 18.9 5.1
y4 24.7 12.7 5.0
y5 16.6 8.7 5.0
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yy yn y yn–1 ( n=1,2,3,…), -
     m-

   x:

yy:=1.0; {   }
repeat
    y:=yy;
    yy:=y*(m-1)/m +x/power(y, m-1)/m
until abs(yy-y)<epsilon;
root:=yy;

power(y, m) – ,   y  m-
 , epsilon –    

.
,    ,  

   .    
,      

power. ,     100 0.10000 , . .
  m=100  x=10000.0,   

  yy 100.   -
        99-  .

      
 ,       , 

   , . .  . 
 :  ,    

,    ,    
      .   -

     , -
     , -
      .

  ,    yy
 ;       x yy.

   m-   (m – -
 )   x   

0.00001:
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Function root(x:real; m:integer):real;
    {  m-    x}
    const epsilon=0.00001;
    var y, yy, w, z, mm: real;
           k: integer;
begin
    yy:=1.0; {   }
    mm:=(m-1)/m; z:= x/m;
    repeat
         y:=yy;
         k:=1;
         w:=z;
         while (k< m) and (w >= epsilon) do
                   begin
                   w:=w/yy;
                   k:=k+1;
                   end;
         yy:=y*mm+w;
    until abs(yy-y)< epsilon;
    root:=yy
end;

    .
1.        . -

      ,    
 .      . 

(  ),      -
,    ,   .   -

   ,     -
 .    

 .
      , 

 w:=w/yy     -
,      m-1 . -

     , . .   
, epsilon.     .

      .  -
    ,  

    –     .
,   ,     
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 ( , 1E–60, 1E–70, 1E–89  . .).  
,  ,     

  .   ,    -
.

2.21     

  ASCII   8    -
   . ,      -

 0–127,  ,   (  128–255)
      

 (     ).
  (  0–127),   -

 (  ,   .),  -
 .    ,  -

      
  .    -

 -   ,  
   .     -

   ASCII-    Ctrl- . -
   ,  

  Ctrl  -   .
, ,     

Var ch: Char;
 

ch:= chr(7);
ch:= #7;
ch:= ^G;

  ch     -
 . ^G  Ctrl-

Ctrl+G (   BEL –  ).  # 
        

.
 32   ,  ,  -

 ,     2.4.
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 2.4
 Ctrl-

-  Chr

#7 ^G Chr(7) BEL  -
 

#8 ^H Chr(8) BS  -
   -

#9 ^I Chr(9) HT

#10 ^J Chr(10) LF  
#12 ^L Chr(12) FF  -

#13 ^M Ctrl(13) CR  -

#26 ^Z Ctrl(26) SUB  
#27 ^[ Ctrl(27) ESC  Escape

        
.       .  

       
     ,   .

var
  ch: Char;
begin
  Writeln('  : '); Readln(ch);
  Writeln('  : ',ch);
  Writeln('  <Enter>: '); Readln;
end.

   Readln  , 
         

,   .       
      ,    

Enter.     «a»,   Enter,  -
 ,       «a».  -
,     «  »  -

      ,  . 
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     ,   
   ,      127.
         -
  ,     -
 .    ,   

  –   ,   
   127 ,   .

      , 
      ? , .  

      CRT 
      ReadKey,

    . (       -
 –       ,  -

  ,     CRT 
  «uses CRT».)    

ReadKey        
    .  -

,   ,    -
 .

uses CRT;
var
  ch: Char;
begin
  Writeln('     ',
          '  z  ,    ');
  repeat
     ch:=ReadKey;
     Write(UpCase(ch));
  until ch = 'z';
end.

UpCase      -
 ,      

.
        -

       -
.  ,   ,   ,

  .     
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 –      (   -
 ).      , -

    . , , -
  ,    . .

   .  
ReadKey   ( , F1) -

   ,  0,   ReadKey
   .

 2.5
 -    -

Ctrl+@ 
Ctrl+3

3 PgDn 81

Shift+Tab 15 Ins 82
Alt+1 ..
Alt+=

120..131 Del 83

Alt+Q ..
Alt+P

16..25 F1..F10 59..68

Alt+A ..
Alt+L

30..38 Shift+F1 ..
Shift+F10

84..93

Alt+Z ..
Alt+M

44..50 Ctrl+F1
..Ctrl+F10

94..103

Alt+Enter 28 Alt+F1 ..
Alt+F10

104..113

Home 71 Ctrl+Prt Sc 114
72 Ctrl+Home 119

PgUp 73 Ctrl+PgUp 132
75 Ctrl+ 115
77 Ctrl+ 116

End 79 Ctrl+End 117
80 Ctrl+PgDn 118

     -
  ,   .

uses CRT;
var
  ch: Char;
.............................
  Write('  ');
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  ch := ReadKey;
  Writeln;
  if ch <> #0 then Writeln('  , Ord(ch)

= ', Ord(ch))
              else begin
                   Write('  : #0. ');
                   ch:= ReadKey;
                   Writeln('  : ', Ord(ch));
                   end;



64

64

3  

3.1 -  : 

    ( )  
     

   .    
      ,

   .    -
       

   .   
   ,  ,

   .     
  .    -

      .   
      -

 .
     .

      
goto m ( ),     -

       -
,  m.

 ,    ( ),  
   label.   -

      1  9999.
:

label
     m,1,metka,56;

,  ,  
  < >:< >;

  ,     -
 . , 

     while B do S;
 :

   2: if not B then goto 1;
      S;
      goto 2;
   1;
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.      

 ,     -
  .

3.2   

    -
        -

  ( - ).   -
  -     

 ,    
 .

-       -
   .

 if C then S1 else S2
   - ,   . 3.1

. 3.1

  (   ) -
  .  , 

,   .
 S1;S2  -

 -  S1   S2  
 S1 S2 ( . 3.2).

                       . 3.2

S1 S2

C
TrueFalse

S1 S2
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 while B do S  -
  3.3.

            . 3.3

-       
,       

    , , 
  .    -  -

      
.

  ,  , -
 -     -

:      ,  , 
     .

    ,  
     .

3.3  

 ,    
  .

      -
 , ,   (  , 

)   «   ».   (
  )     

   .

B

   S

True

False
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    ,  

  .
     -

  .   , -
 (   )   .

  ,
    ,     .  

,       -
       (     -

,    ).
.    , 

   ,  -
  .

     
.     -

 ,       -
  ,   

    .  
     «   

 »,   goto!
     -

  :
     ;

  –   ,  -
 .

:
)
    S1;
    S2;
    S3;
    ........

)
     If  B  then S1
            else  S2;
)
    while   B   do
                S;
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)
    repeat
       S
    untill  B;

)
      for i:=1 to n do
                    S;

3.4  

    -
 –     .  -

       -
,    , 
   .

 

 
.

  
.

 

 , -
,  -

 ?

   
(  )?   -

  (  )?
   ?

   
? , 

,  ?  
     -

 ?
     ?

 ,   -
   ?

  

  -
  
   -

   .

     
?     
?

   -  ,
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  -
 ,  

   
 -

,  -
   .

  
   

.

  ?    -
   , -

    ?
  -

.    
     .

  , 
    .   

 ?    -
  ?  

   ?  
    -

    ?
     -
 ,   -

 ,    -
.    

 ,    
?    ? ,

,  ? 
?
     -

?     -
   ? 

    
 ?   

  ,     
    ?

    
?    -

    ? 
    ,   

 ?
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 -

.

,  
  -

  
.   

 -
 ? -

   
   -

 -
?   -

 
  -

?

  -
 ,
    -

  ,  
 

  .

   
,     .
  ,    

 ,   ?
    

. ,   
   ;  -

,      -
 ?    

     
   ,  -

  ?
    

    
« »    -

   
  , . . -
 .
    

      -
 .  
  .   

    
     -
.

  , -
   .    -

?  ? -
     

 ?
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  –  

  -
:   

?

    
  -   -

?
,    

 ,     
 ?

,    -
      

  ?

3.5  

     -
:

   , . . -
 (  );

  (  ).
     

 :
 ( )  8%

17%
 25%
 50%

 :
 ;

 ;
;
.

         .

  
      « -

»   «  ».  
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 .

.       (3–5)
 (    ).  -

     
( )   .

  :
;

 ;
    .

    
  ,   ,   ;  

 .
.     –  -

.
.     , -

  ;     
.

. .

   :
1.   .   -

  .
2.   .
3.  .

  
    ( )  -

  .
   ,   -

 .     -
     .

      ,  -
  .

       .
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  ( ) :
1)       

     ;
2)    ,  ;
3)    ,  .

    
 ,       -

  « » (« »  –  -
      ).   -

 « »   ,
    .

  («  ») – 
 ,    –  .

     -
   .

   

. - .
    , -

   ,    -
.   ,     

(       ). 
          -

.      , . .  -
  ,     

   .   
      ,  -

   ;  ,    -
,       ,   

 ,       -
    .

       -
 - .

      -
,   .
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 -   :
     -

;
   .

.   .
       –

   .    
   ,     -

     .  -
    .
    ,  
      -

      !

    

{ , ,    -
 a   b -
   .}

   if {a -   } then
{ = " "} else

   if  {b -  } then { =
" "}

   else begin
           {    a
              b}
           if {   }
             then {      -

   
                   a  
                   b}
             else {      -

  
                   a  
                   b}
        end;
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 (1742 .,  – 

.-   ):    
        .

.   m.   
   ,  m.

     
 .     
       -

.

 1.
var
    i,m: integer;
begin
writeln('   m');
readln(m);
i:=2;
while i<m do
          begin
          {     

 i}
          i:=i+2
          end;
end.

 2.  gold   « » (
     ).

var
    i,m: integer;
function gold(n:integer):boolean;
{n    <=> 

 - }
begin
end;

begin
writeln('   m');
readln(m);
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i:=2;
while i<m do
      begin
      {       i}
       if not gold(i)
             then writeln(i,' -  

 ');
       i:=i+2
       end;
end.

 3.     « » 
 ,  gold

 .

var
    i,m: integer;

function gold(n:integer):boolean;
{n    <=> 

 - }
begin
{ }
    gold:=false
end;

begin
writeln('   m');
readln(m);
i:=2;
while i<m do
          begin
          {     

 i}
          if not gold(i)
              then writeln(i,'-  

 ');
          i:=i+2
          end;
end.
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 4.   4     
    (4 = 2+2).    , -

   ,   -
       .  -
 gold:      

       6.

var
    i,m: integer;

function gold(n:integer):boolean;
{n    <=> 

 - }
var j: integer;
begin
gold:=false;
for j:=3 to n-3 do
    if {j  n-j -  } then  gold:=true
end;

begin
writeln('   m>=6');
readln(m);
i:=6;
while i<m do
          begin
          {     

 i}
          if not gold(i)
             then writeln(i,' -  

 ');
          i:=i+2
          end;
end.

      :  -
gold       -

.
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 5.  prime   « ».

var
    i,m: integer;
function prime(n:integer):boolean;
{n –   <=>   – }
begin
    prime:=true
end;
function gold(n:integer):boolean;
{n    <=> 

 - }
var j: integer;
begin
gold:=false;
for j:=3 to n-3 do
    if  prime(j) and prime(n-j) then
                                 begin
                                 writeln(n, '=', j,

'+', n-j);
                                 gold:=true
                                end
end;

begin
writeln('   m>=6');
readln(m);
i:=6;
while i<m do
          begin
          {     

 i}
          if not gold(i)
             then writeln(i,' -  

 ');
          i:=i+2
          end;
end.



79

79

 6. « »  prime  -
 .

var  i,m: integer;

function prime(n:integer):boolean;
{n -   <=>   - }
var
    k: integer;
begin
    prime:=true;
    for k:=2 to n-1 do
         if n mod k=0 then prime:=false
end;

function gold(n:integer):boolean;
{n    <=> 

 - }
var j: integer;
begin
gold:=false;
for j:=3 to n-3 do
    if  prime(j) and prime(n-j) then
                                 begin
                                 writeln(n, '=', j,

'+', n-j);
                                 gold:=true
                                end
end;

begin
writeln('   m>=6');
readln(m);
i:=6;
while i<m do
          begin
          {     

 i}
          if not gold(i)
             then writeln(i,' -   -

 ');
          i:=i+2
          end;
end.
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   ,  
.    .  
    .

 7.  prime.  -
     ,  -

 n.

function prime(n:integer):boolean;
{n -   <=>   - }
var
    k: integer;
begin
    prime:=true;
    for k:=2 to n div 2 do
         if n mod k=0 then prime:=false
end;

 8.  prime   -
. ,     

  ,     n
( , n = a b,    a b  -

n1/2).

function prime(n:integer):boolean;
{n -   <=>   - }
var
    k: integer;
begin
    prime:=true;
    for k:=2 to trunc(sqrt(n)) do
         if n mod k=0 then prime:=false
end;

 9.    prime: -
   n,   -

 .
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function prime(n:integer):boolean;
{n -   <=>   - }
var
    k: integer; p: boolean;
begin

 p:=true; k:=2;
while p and (k<= trunc(sqrt(n))) do
         if n mod k=0 then p:=false else k:=k+1;
    prime:=p
end;

 10.  gold –  -
 ,   ,   
 .

function gold(n:integer):boolean;
{n    <=> 

 - }
var j: integer; g:boolean;
begin
g:=false;
j:=3;
while (j<=n div 2) and not g do
    if  prime(j) and prime(n-j) then
                                 begin
                                 writeln(n, '=', j,

'+', n-j);
 g:=true

                                end
   else j:=j+2;
gold:=g
end;

 11.    prime:
, n –  . ,    
prime      -

 ,        -
.
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function prime(n:integer):boolean;
{n -    <=>   -

}
var
    k: integer; p: boolean;
begin
    p:=true;
    k:=3;
    while p and (k<= trunc(sqrt(n))) do
         if n mod k=0 then p:=false else k:=k+2;
    prime:=p
end;

 12.   : 
 ;    gold 

    .

function prime(n:integer):boolean;
{n -    <=>   -

}
var
    k: integer; p: boolean;
begin
    p:=true;
    k:=3;
    while p and (k<= trunc(sqrt(n))) do
         if n mod k=0 then p:=false else k:=k+2;
    prime:=p
end;
function gold(n:integer):boolean;
{n    <=> 

 - }
var j: integer; g:boolean;
begin
g:=false;
j:=3;
while (j<=n div 2) and not g do
    if  prime(j) and prime(n-j) then g:=true
    else j:=j+2;
gold:=g
end;

var m,i,h :integer;
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begin
writeln('   m>=6');
readln(m);
h:=0;
i:=6;
while (i<m) and (h=0) do
          begin
          {     

 i}
          if not gold(i) then h:=i else i:=i+2;
          end;
if h=0 then writeln('     

 <',m)
else writeln('      ',h)
end.

3.6  

        -
 ,       -

  ,   ,  ,  
  . ,    -

,     .
   ,    -

     :
         ,  

  -  ? ,  ,  
 .

       ,
 ,      .
     , -
    -  .   -

  –    ,  -
 .

     , 
  .     -

,   ,  ,     -
   .
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.        

 - .      -
  ,     .  

      ,
   ,    -

 ,     .
      .

     -
  (   – ,  -
 ).

  ,   ,
   .

  ,   !
   ,   , 

     .      –
     .

   !
      -

  –  ,  
  .    ,  -

   .  –   ,
   ,   

 .
     –  -

 ,    -
  .    -

:
   (    

!);
    ;

     ;
     

;
   ;

     ,  
   ;
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  .

  ,   -
 ,   -

 .
     -

   –   -
   .

      -
,      -  .  
  ,   -

  ,    .
   (    
 ,  ,   ,    -

).
  : « », « -

 »,  », « ».  -
 : «   », « -

    ».
   :

k:=k+1; {  k  1}
       -

:    ,  k   1 (   
,         -
).  ,    .

, «   »  «  
 ».

 ,     , 
  ,    .  -

    ,    -
 –   .
,   ,     -

  ,     ,  -
  .

  –    -
.

   -  ,
   .    -
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    ,    -
.

    .  -
      «   » –

   .     
,      , 

   .   ,    -
!

  . : x, xx, xxx, x1,
yx  . .

   (X1, XI  Xl –   -
:  ,  « »  « »; X0  XO).

    , 
  .

      -
  .

    .
  !

   .  -
   ,     

  ,      . 
      

  .    ,   -
   .

     .
    ,   

        . 
     ,    -

.
 , ,     , 

 ,      .
 « »  .

     « -
».  ,     -
  ( , ),   .

    ,    
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 ,     , 
 .

  .
  –   .
, ,   ,   

 ,    
 .   ,    -
 ,   .

    .
     .   -
    , -

    .    -
     .

   .
        . -

       ( -  -
 179),     ,  

   .
  ,   -

   .     
   –      
     ,      -

  ( ,  100    
   ,     – -

  ).
  .

,  ,  0  1,    -
 –    .

  .
,       -

,      ,
  ,  .

  ,       – 
      .  -

,    ,    
       -

 .
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 goto.
 goto   -  , 

 .   , 
 ,   .  

   .  :   
         

 .    
    ,  

.
   .

     
–   .     

   break.
 –     

.  ,   
      -

.     , -
    .

   .
      (   -

) ,      (exit)
   (halt).   

 –     
 .      –

  ,   -
   .

  .
      -

      , 
    .

, If a = true then …  
If a then … .   –  ,  -

     .
 : if a = true then a:=

false else a:= true  a := not a.
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     .
      

 .  , , -
     for ( ,
       ).

   .
     

  .
     -

,     .
     .

    ,  
.

3.7  

  –   
  -   , -

  ,   
  .

: "   ,  
,    

".

     
 :

 
      – .   , ., , 1976 .

 ,   ,   -
    

      – .   , ., , 1984 .
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4   ( )

4.1   

     -
  ( ) .

    « » ;
       -

 ( )    .
   ,  -
  «  ».

   ( )  
       

( . .     -
 ).

     
   ,     -

       
  ( )  .

     
  :
  ,

 «  » .

  type
  <  -  >= array[T1] of T2;

    T1 -  :
         ,
         ,
          ( . );
    T2 -    (  ).

:
     const n=20;
     type
       vector=array[1..100] of real;
       m=array[char] of boolean;
       matrix=array[1..n] of array[1..n] of integer;
     var
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      v:vector;
      SymTab:m;
      arr1,arr2:matrix;
      s:array['a'..'z'] of boolean;

  « »     -
 ,      

( ,    ord, succ, pred).
  ,    ,  -
   ,   -

  .
   :

v:array[1..10] of array[1..20] of integer;
     v:array[1..10,1..20] of integer;

  (  )  .

:
  <  >::=

  ---->array-->[----><  >--->]--->of--
>< >--->
                 |                 |
                  <---------,---<---

       
:

v1:=v2;
       .

   :

    <  >[< >]

<  >[<   
>]

    ,  
    .
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:
v[1]

   v[(i+2)*6]

     v2:array[1..10] of array[5..20] of integer
 –  , v2[k] - k-      10

  , v2[k][5] – 5-    ,
     v[k,5].

  :
    ( ,   -

);
     ,   -

    .
     -

  .
:

v2[i,j]:=v2[i,j-1]+1;
   SymTab['z']:=not SymTab['a'];

    :
    

   var
      v:array[0..10] of real;
   ....
   v[11]:=0.5;   <====   

   i:=11;
   v[i]:=0.5;  <====     

     ,  
 ,     
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4.2      

 1.    n   -
   .

var
    i:integer;
    s:array[1..100] of integer;
begin
   writeln('   ');
   readln(n);
   writeln('  ',n,' ');
   for i:=1 to n do
                       read(s[i]); {  }
   writeln;
   writeln(' :');
   for i:=n downto 1 do write(s[i],' ')
end.

 2.   .

const n=4; m=5;
var s:array[1..n,1..m] of integer;
       i,j:integer;
....................................................
writeln('   ',n,' - ', m,' - );
for i:=1 to n do
       begin
       for j:=1 to m do
                read(s[i,j]);  {  }
       writeln
      end;

 3.   .

for i:=1 to n do
       begin
       for j:=1 to m do
                    write(s[i,j],' ');
       writeln
       end;
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 4.      
.

const n=4;m=5;
type  matrix=array[1..n,1..m] of real;
var a:matrix;
    max:real; in,jm:integer;
    i,j:integer;
.....................................................
in:=1;jm:=1;max:=a[1,1];
for i:=1 to n do
for j:=1 to m do
       if a[i,j]>max then begin
                          max:=a[i,j];
                          in:=i;
                          jm:=j;
                          end;

 5.  a     -
.

const n=4;m=5;
type
  stroka=array[1..m] of real;
  matrix=array[1..n] of stroka;
var a:matrix);
    i:1..n;
    x:stroka;
....................................................
for i:=1 to n div 2 do
           begin
           x:=a[i];
           a[i]:=a[n+1-i];
           a[n+1-i]:=x
           end;

 6.     
a: array[0.. n] of integer
(n –  ,  ).  -

    x, . . an xn +…+a1 x + a0.
. (     .)
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k:=0; y:=a[n];
{ : 0<=k<=n, y = a[n] x^k+ a[n-1] x^(k-1)+
…+ a[n-k] x^0}
while k <>n do
    begin
    k:=k+1;
    y:=y*x +a[n-k]
    end;

 7.  .  a:
array[0..k] of integer  b: array[0.. n] of integer

    k n. -
  c: array[0.. m] of integer 

 . ( k, n, m – , m=n+k; 
  i    i.)

.   
j

tji
it bac .

for i:=0 to m do
    c[i]:=0;
for i:=0 to k do
    for j:=0 to n do
       c[i+j]:=c[i+j]+a[i]*b[j];

 8.  .
 x1 x2 … xn  a. -

,  a   , . . 
 i, 1 i  n, xi = a. (    

 log n.)
. ( , n>0.)

left:=1; right:=n+1;
{right>left,  a  , . .  
x[left]..x[right-1]}
while right-1eft <> 1 do
         begin
         m:=left+(right-left) div 2;
         {left < m < right}
         if x[m]<=a then left:=m
                            else  right:=m;
        end;
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(  ,    x[m]=a   -
.)

 right–left   , 
     .

: left+(right-left) div 2 = (right+left) div 2.

4.3  

  –  ,  
      

  .
:

var s:array[1..26] of char;
     -

       
s:='   ';

      -
,      write.
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5 

5.1  

    ( ) -
       -
    -

 ,  , , 
,     -

.
      -

       -
    .

 –    -
     .

  –  ,  
,       -

     .
  –  -

 « » .
      -

  « » ,   -
 :     

   (« »,  ),
  .

    
 :  , ,   . . 

      -
  (« », « »)  

.
      -

 . ,   -
        -

 (« »   ). 
    ,

   :
     ,
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.

     -
   .

5.2   

     -
  -   – «   », « -

   ».
      

   :
 , . . ,  

  ( );
  :  

( ) ,    ;
  ( ),   -
.

  ,  ,  -
,  « »    

  ,   .
     

     ,
 .

     -

   <   >< >.
   <   >::=
          program < >;
   < >::=
      <  , ,   . .>
      begin < > end

     ( ) -
     ,  ,

  .  ,  
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  ,   ,  -
 ( ) ,    .
   –   – -

    ,     
  .

     
    ,   
    .

     , -
        -

  ,  ,   -
   .    

.

 

  <  >::=
   ---><  >-->;--><  >-->;-->

  <  >::=
   ---><  >-->;--><  >-->;-->

   <  >::=
                                            
  --->procedure-->< >--><  >--->
                                 |-------------->-----------|

   <  >::=
                                     
function-->< >--><  > -->:< >
                                                            |                                                           |
                                                             --->-------------------------------------->
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5.3  .   

:

     var a,b:integer;
     procedure out(a,c:real);
        var b:real;
            e,f:integer;
        procedure into;
          type  digits='0'..'9';
          var c:digits;
          begin
          {   :
            e  f,   a  out,
             b,  c  digits}
          .....
          end;
     begin
     {   :
       a  b,   
      a  c,   e  f}
       .....
     end;
 begin
{      a  b}
 .....
 end.

    (    -
   ).

 ,    , -
     .     

  .
   ,   , -

    .
       

, ,  .
    ,    

(  ):
 ,   ,   

  ,     .
 ,   ,   -

         
   .
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     ,   -
   ,    ,  

      . -
,  ,   ,  ( , -

 )    , -
 .

    –   
       .

   –  , -
    .

5.4    

       -
   .   -

   .
.     A, B, C  D. -

   AB, AD, BC, CD    BD.
   .

     
 .

      -
  ,     , 

  str1     -
    .

var
    AB,BC,CD,AD,BD:real;
    S1,S,a,b,c,p:real;
  procedure str1;
  {      a, b
 c.        -

 .}
    begin
    p:=(a+b+c)/2;
    S:=sqrt(p*(p-a)*(p-b)*(p-c))
    end;
  begin
    read(AB,BC,CD,AD,BD);
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    a:=AB;b:=AD;c:=BD;
    str1;
    S1:=S;
    a:=BC;b:=CD;c:=BD;
    str1;
    S1:=S1+S;
    writeln(' =',S1)
 end.

      -
 (   str2)   -
,  p     -

      . -
    

–    .

procedure str2;
  {      a, b
 c.        -

 .}
  var p:real;
    begin
    p:=(a+b+c)/2;
    S:=sqrt(p*(p-a)*(p-b)*(p-c))
    end;

       
p,     (     

  -  ).

      .

var
    AB,BC,CD,AD,BD:real;
    S1,S2:real;
  procedure str3(a,b,c:real;var S:real);
  {   S    a,

b  c}
  {a,b,c,S -  }
  var p:real;
    begin
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    p:=(a+b+c)/2;
    S:=sqrt(p*(p-a)*(p-b)*(p-c))
    end;
  begin
    read(AB,BC,CD,AD,BD);
    str3(AB,AD,BD,S1); {AB,AD,BD,S1 - 

}
    str3(BC,CD,BD,S2); {BC,CD,BD,S2 - 

}
    writeln(' =',S1+S2)
end.

 S  str3  
,      

,  .

var
    AB,BC,CD,AD,BD:real;
  function str4(a,b,c:real):real;
{     

 a, b  c}
  var p:real;
    begin
    p:=(a+b+c)/2;
    S:=sqrt(p*(p-a)*(p-b)*(p-c))
    end;
  begin
    read(AB,BC,CD,AD,BD);

writeln(' =',str4(AB,AD,BD)+str4(BC,CD,BD));
 end.
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5.5  
<   >::=
  --->(----><  >----->)------>
         |                         |
          -----<-- ; ----<----------

<  >::=
  ------>----------< >----> : --><  >-->
    |       |  |                   |
    -->var->    <------ , ---<------

      -
  .     -

  var,    -
   ,    

- . var ,   -
 - ,   –

  .

-
       -

  .   -
      ,   -

 .
     

  ,     -
       -

.
:

 procedure SumSquare (x,y:real);
   begin
     x:=x*x;
     y:=y*y
     writeln('   = ',x+y)
   end;

   var
     a,b:real;x,y:real;
   begin
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     SumSquare(2,3);             ====>   13
     a:=0;b:=1;
     SumSquare(a,b);             ====>   1
     x:=2;y:=3;
     SumSquare(x,y);             ====>   13
     writeln(x,'  ',y);          ====>   2 3
     SumSquare(x*y,x+y);         ====>   61
  end.

-
,   ,   -

  ,   , -
  .

 –      :

procedure Draft1(x,y:real);
   var
     Sum,Sub:real;
   begin
     Sum:=x*x+y*y;
     Sub:=x*x-y*y
   end;

 Sub, Sum    
 ,    .

  procedure Draft2(x,y:real;Sum,Sub:real);
  begin
     Sum:=x*x+y*y; Sub:=x*x-y*y
  end;

 ?

var a,b:real;
      SumAB,SubAB:real;
  begin
    a:=2;b:=3;
    Draft2(a,b,SumAB,SubAB);
    ......
  end.

  Sum Sub    -
   SumAB SubAB.
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        -
     
  .

procedure SumSub(x,y:real;var Sum,Sub:real);
  begin
     Sum:=x*x+y*y;
     Sub:=x*x-y*y
  end;

  Sum Sub -
    (

       ).
      

    ,    -
.

:

  procedure swap(var x,y:real);
  {  }
  var t:real;
  begin
    t:=x;
    x:=y;
    y:=t
  end;
  .....
  swap(A,B);

:
var

     a,b:integer;
   procedure h(x:integer;var y:integer);
     begin
       x:=x+1; y:=y+1;
       writeln(x,' ',y);
     end;

   begin
   a:=0;b:=0;
   h(a,b);               =====> : 1 1
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   writeln(a,' ',b)      =====> : 0 1
   end.

    -
    .  

    .
  reduction(a,b,p,q)   

(b<>0)   a/b    p/q. 
       

1+1/2+1/3+...+1/20   .

procedure reduction(a,b:integer;var p,q:integer);
   var
      a1,b1,f:integer;

   begin
     a1=abs(a);b1=abs(b);
     while (a1<>0) and (b1<>0) do
        if a1>b1 then a1:=a1 mod b1
                 else b1:=b1 mod a1;
    if a1=0 then f:=b1 else f:=a1;
    p:=a div f; q:=b div f;
  end;

........
  {      
  1+1/2+1/3+...+1/20   }
  c:=0; d:=1; {c/d=0}
  for i:=1 to 20 do
     reduction(c*i+d,i*d,c,d);  {c/d+1/i=(ci+d)/(di)}

5.6  

    
  .
program p;

    <   A>   {    
                                 B}
    <   B>   {    
                                A}
  <   >
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   :

program p;
    procedure B<   >; forward;
    <   A> {   
                               B}
    <   B>
  <   >

     -
,     forward. -

   ( ) . -
     .

5.7  

   (      ) 
       

 ( ) ,   
       . 

      
 .     
,        

 ,    .
  :

var flag: boolean;

function f (n:integer):integer;
begin
    if flag then f:=n
              else f:= 2*n;
    flag:=not flag
end;
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begin
   flag:=true;
   writeln(f(1)+f(2));     {   5}
   writeln(f(2)+f(1));     {   4}
end.

 f   , 
 flag,    , 

  ,   f, -
    . f   -

 (« ») . ,  , 
  ,   -

        
 ,    , . . 

  .

     
 , ,  .

5.8    

     -
.     -
,   ,  ; 

  ,   
, .

       -
     , -

     -
.
       -

     ;   -
       .

      
.     – 

 «  ».
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6  

6.1   

     ,
    .

    -
        

 .
<   >::=
                   string | string[<   >]

  ,   ,  
 255,       0  255.
:

type
      line=string[80];
    var
      myLine:line;
      myLineShort:string[10];

Var St: string[80];
 St 81  .  ,   

   ,   , 
    , 81- ,  ,  ? 

 ,     St  -  -
,      St.
         ,

 St[0].
, 

St := ‘abcdefgh’;
  :

St[0] = Chr(8).
St[1] = ‘a’.
…
St[8] = ‘h’.
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    St  Ord(St[0]).
 255      

,      256  -
  0  255.

   ,    -
,  
  ,

  ,
  .

 ,    ,   
!

6.2  

 ( )   -
 ( )     

.      -
     +. ,  '  ' + ' ' + ' ' +

+' ' + ' '  '  '.
      255.

:
     myLine:='  '; {  15}
     myLine:=MyLine+'  ';    {  28}
     myLine:='';      {  0}

  =,<>,>,<,>=,<=
   

:
)       (

)    ,    -
 ,      ;

)         -
   ,     , 

  .
:

'abcd'>='abc'
    'abcde'>'aacde'>'aacdd'
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    ,   1.

    
myLine[<   1..255>]

    char.
   ,  

   :
-  ,
-  ,
-    ,
-  .

    ,  -
  .   ,  -

      
   ,    -

 !

    a:string[6]     a:='  1';        ' '
    a:string[8]     a:='  1';        '  1'
    a:string[2]     a:='  1';        ' '

 Length(<   -
>).       – -

 .
:

var myLine:string;
        i:integer;
       .....
    for i:=1 to Length(myLine) do
        myLine[i]:=chr(ord(myline[i])+1);

      
 ,     

       .
:

var
      str:string[26];
      i:integer;
    begin
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    str:='A';
    for i:=1 to 26 do
      str[i]:=chr(ord('A')+i-1);
    writeln(str)
    end.

,       26
  ,  writeln(str)  -

 A! :     
     (    = 1).

 :

var
      str:string[26];
      i:integer;
    begin
    str:='';
    for i:=1 to 26 do
      str:=str+chr(ord('A')+i-1);
    writeln(str)
    end.

6.3      
  

delete(var St:string;Poz:integer;N:integer)
  N   St,   

Poz.  Poz>255,    .

St:='abcdef';
  delete(St,4,2);
  writeln(St); ====> abcf
  St:='  ';
  delete(St,1,5);
  writeln(St); ====> 

insert(Source:string;var S:string;Index:integer)
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   Source   S,   -
 Index.

   S:=' ';
insert(' ',S,8);

   writeln(S); =====>  

copy(S:string;Index:integer;Count:integer):string
    S   Count -

,    Index.
 Index > length(S),    .
 Count+Index > length(S),    .
 Index > 255,     .

copy('abcdefg',2,3)='bcd'
    copy('abcdefg',4,10)='defg'

concat(S1,S2,...,SN:string):string
   ,  
   +.

pos(Substr:string;S:string):integer
     S  Substr. -

    ,   
Substr.   ,    0.
    pos('de','abcdef')=4
    pos('z','abcdef')=0

     
   : Str  Val.  Str   

 

Str(num, strnum);

 num –   ,  strnum –  -
 ,   strnum  ,

     -
 num.     Str  -
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   (  ,    write).
 Val   . 

   :

Val(strnum, num, errcode);

        
 .   ,   -

  ,    , -
  errcode      -
 .

   Str  Val  :

var
  i, errcode: Integer;
  S: String;
begin
  Str(2000,S);
  Writeln('   ',S);
  Readln;
  Val(S, i, errcode);
  If errcode <> 0 then
       Writeln('    : ', errcode)
  else
       Writeln('   =  ', i);
  Readln;
End.

      -
  2000   (    Str),

 , ,   «2000»   -
  Integer (  Val).
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7   

7.1 

 –     -
  .      -

,      .     – -
  ,     .

     :
 "  ",   -

       ;
  ,   -

  ,   .
        

 .

   
      -

  ,  
  ,    ;

   ( ,   -
 );

    ( ,  
  A, B  C  

(A+B+C)/3=A).
     -

 .

10  

1.   ,     -
 ,   ,    

.
2.        – ,

  .
3.     .
4.     –   -

  .
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5.   ,   «  ».
6.     ,    

 .
7.     .
8.      ,   

,      -
    .

9.     .
10.    ,    -

.

  :
1.     (   

«  »)      -
    .

2.   ,  ,  
      . -

 ,   .
3.   ,    
  . ,    

 0, 1    .
4.       

    .

    ,  -
 a x2 + b x + c=0:

a=0, b=0, c=0 (  0=0     -
x);

a=0, b=0, c=10 (  0=10 –    
);

a=0, b=5, c=17 (5x+17=0 –   , 
   0);

a=6, b=1, c= 2 (« » );
a=3, b=7, c=0  (« » ,     0);
a=3, b=2, c=5  (  );
a=7, b=0, c=0  (      0?).
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7.2 

 – ,   
   ,     
.

     
.  :

 ( )   ( )   ( ).

  ?
1.  .   ,  – -

?
2.     .
3.   (     ).
4.      -

,      (      
–    0,2  0,5).

  
       -

   ,    
  .

    -
:      debug,

      -
 (     , , 

).     -
.

  :
    ;

     ;
      ;

      ;
      ;

       -
.
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     .
 C++   25 %  ,   

 .
   -  -

  C++   2 3   . -
   6   ,   .

33%    ,  1   5000  -
 .

    0,5 2 .
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8 

8.1  

  ?
  a1, a2,…, an   

f(ai),       . -
       ak1,

ak2,..., akn, f(ak1) f(ak2)  ... f(akn) (   -
) f(ak1) f(ak2)  ... f(akn) (   ).

  ?
: f(ai)=ai.

: f(ai)=ord(ai).
  : f(ai)=ord(ai).
   –   -

.
.

   ,  ,  a.
type index=1..n;
var a:array[index] of element;

      -
,       ( -
  -  ).    -

  -      
 « »    
     

greater(x,y)=f(x)<f(y).
    -
 : . .    -

     ,   -
 .

8.2   

      .
 ( )      -
a1, a2,..., ai-1   ai,..., an.
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  ,  i=2  i  1, i-
      

,     .

for i:=2 to n do
     begin
     x:=a[i];
     {  x    

a[1],a[2],...,a[i-1]    }
     end

      
     (   -
 ):

44 55  12  42  94  18  06  67
     44  55 12  42  94  18  06  67
     12  44  55 42  94  18  06  67
     12  42  44  55 94  18  06  67
     12  42  44  55  94 18  06  67
     12  18  42  44  55  94 06  67
     06  12  18  42  44  55  94 67
     06  12  18  42  44  55  67  94

        n2/4  (
  n2/2 ).   ( ) – -

 .

8.3   

:
  .

    a[1].
    n–1 ,

 n–2 ,      -
  .

      -
      (  

 ):
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    44 55 12 42 94 18 06 67
    06 55 12 42 94 18 44 67
    06 12 55 42 94 18 44 67
    06 12 18 42 94 55 44 67
    06 12 18 42 94 55 44 67
    06 12 18 42 44 55 94 67
    06 12 18 42 44 55 94 67
    06 12 18 42 44 55 67 94

:
for i:=1 to n-1 do
   begin
   {  k   
     a[i],a[i+1],...,a[n]}
   {   a[i]  a[k]}
   end

        n ln n,
 – n2/4.

   (n2–n)/2.
    

.
.     a  n  

m .     ai   f(ai) =
=ai1 – ai2 + ai3 – … + (–1)m+1aim.    a

   f.

const n=3; m=4;
type
    index=1..n;
    element = array[1..m] of real;
    mas = array[index] of element;

function f(s:element):real;
var
    i:integer;
    y:real;
begin
    y:=0;
    for i:=1 to m do
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         if i mod 2 = 0 then y:=y-s[i]
                        else y:=y+s[i];
    f:=y
end;

procedure sort(var a:mas);
var i,j,k:index;
      x:element;
begin
    for i:=1 to n-1 do
         begin
         k:=i;
         x:=a[i];
         for j:=i+1 to n do
              if f(a[j])< f(x) then begin k:=j;

x:=a[j] end;
         a[k]:=a[i];
         a[i]:=x
         end;
end;

var
    a:mas;
…
begin
{   a}
sort(a);
{   a}
end.

8.4    («  »)

:
       – 

    .
        ,

     .   ,
  ,    . « »
 « »    .
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     44 06 06 06 06  06
     55  44 12 12 12  12
     12  55  44 18 18  18
     42  12  55  44 42  42
     94  42 18  55  44  44
     18  94  42  42  55  55
     06  18  94  67  67  67
     67  67  67  94  94  94

:

for i:=2 to n do
for j:=n downto i do
 {  a[j]  a[j-1]    ,   -
 }

     3n2/4,    –
3n2/2.      (n2–n)/2.

8.5  

      -
     -

. , ,    –
(503, 703, 765)  (087, 512, 677),  (087, 503, 512, 677, 703,
765).

    –   
,     (   –   )

   .
 

             503, 703, 765
             087, 512, 677

             503, 703, 765
                                        =>  087
             512, 677
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             703, 765
                                        =>  087, 503
             512, 677

 . .      ,  -
   .

  ,   ,
    .



126

126

9  

9.1   

     
      ( ,

  )     -
.

     
     « »

 .
 ,     
    ,   -

     .
.

 ,   -
, –      red,

green, yellow.
:

  <  >::=

  --->(-------->< >---->)----->
               |                                       |
               <------------- , <------------

:

type
     color=(red,yellow,green);
     week=(monday, tuesday, wednesday, thursday,

friday, saturday, sunday);
var
    v:color;
    d:(left,up,right,down);
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Boolean    :
boolean=(false,true)

     -
   .  -

   .    
     .

   (  -
  ),     0. 

ord, pred, succ.    
  (  

).     
   :
var

     d:week;
  ......
  for d:=monday to sunday do S;

     -
   .
:

type
   workweek=monday..friday;

      -
       read  write.

9.2  

  –   .
:

  case v of
    red:   write(' ');
    yellow:write(' ');
    green: write(' ');
  end;
  writeln(' ');



128

128

<  >::=
  case < > of < >{;< >} end |
  case < > of < >{;< >}
                                                                               <  else> end
< >::=
                               ------>---------------->-----
                               |                                      |
  --->< >--> .. --->< >------> : --->< >--->
   |                                                                  |
   ---<-------<--- ,  <------------<----------------

   <  else>::= else < >{;< >}

 :
)    – « »;
)  , « »   -

;
)  .

   ,    else
   .

     -
  :

1.   – « », 
   case,   

 ( , , , , -
).
2.  ,   -

,   ,    .
3.       -
;    .

:

case switch of
     1..2,7 :S1;
     3,4,10..20 :S2;
     5,8: S3
   else S4
   end;
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   type
month=(jan,feb,mar,apr,may,jun,jul,aug,sep,oct,nov,
dec);
   var
     m:month;
     d:28..31;

  m   d    :

   case m of
     apr,jun,sep,nov: d:=30;
     feb: d:=29 else d:=31
   end;
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10  

10.1   

      
,  .  -

 ,     ,    -
  ( ) . ,    ,

     -
    –   

(  )      .
 ,    -

      
.

      
 – set  of –      . :

type
  digits = set of 1..5;
  var
  s:digits;

 s      
  :

 , {1},   …, {5}, {1,2}, …, {4,5}, {1,3,5}, …,
{4,5,3,2}, …, {1,2,3,4,5} (  32  ).

 :
       -

.
 « »    

.

    :
,

,
.
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     256 .  -
  –  ,     

  0  255.
:

  type
  elemColor =(red,yellow,blue);
  color = set of elemColor;

      -
 :

   [],
       

,  ,    
  .

:
[1,2,5]

  [red,yellow]

      -
 ,       .

 ,    .  -
,    :  [1,3..5]  [1,3,4,5].

       :
[1..3],[1,2,3],[1,2,3,1],[3,3,1,1,2,2,2,3].

:

type
    Setofchar = set of char;
    digits = set of 0..100;
    var
      mychars: setofchar;
      mydig1,mydig2:digits;
      x,y:0..100;
    ......
    mychars:=['a'..‘z’,'’'..'9','_'];
    mydig1:=[];
    mydig2:=mydig1;
    mydig1:=[x..x+10,0,y-1,y+1];
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10.2 

-  
     

.  ,       -
.

  ,   -
 .

:=A+B;
  ,   -

 .
C:=A*B;

   .
C:=A-B;

:

   [1,3]+[2,4] = [1..4]
   [1..10]*[5..15] = [5..10]
   [1,2]*[3,4] = []
   [1..10] - [5..15] = [1..4]

    ?    -
  . :

mydig1:=mydig1+[5];
 S := S + [x]  

Include(S,x).     Exlude  -
   .     -

:   ,   – 
.

  
x in A (x  A?)    -

:
2 in [1..10,21] = true,
5 in [1,2,x,10] = true    , x=5.
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    :
   (ch='a') or (ch='b') or (ch='x') or (ch='y')

ch in ['a','b','x','y'];
('0'<c) and (c<'9') c in ['0'..'9'].

  ,   

    A=B.
    

A<>B.
 A    B   -

 A<=B (B>=A).
 <  >    .
:

 [1,2,3]=[1,2] false.
 [1,2,3]>=[1,2] true.
 [s]<=[1..10] true,   -

 ,  1<=s<=10.
.    s[1]  s[2]     

?

a[1]:=[];a[2]:=[];
   for i:=1 to 2 do
     for j:=1 to length(s[i]) do
        a[i]:=a[i]+[s[i][j]];
   writeln(a[1]=a[2]);

.   ,   
<=255.

  –     -
  :

1.   2, 3, 4, 5, 6,…
2.     p  

.
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3.     , p.
4.    2.

   :
2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,…
– ,  2 –  .

 ,  2:
3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,…
–  ,  3 –  .

  ,  3:
5,7,11,13,17,19,23,25,29,31,35,37,41,43,…
– ,  5 –  .

   ,  5:
7,11,13,17,19,23,29,31,37,41,43,47,49,53,…

 . .
const n=255; {   

  }
var
      S,     {  }
      Primes: set of 2..n; {  }
      next,j:integer;
begin
   S:=[2..n]; {     }
   Primes:=[];
   next:=2;  {     }
   repeat
     {    }
     while not (next in S) do
         next:=next+1;  {   S  }
     Primes:=Primes+[next]; {    Primes}
     j:=next;
     while j<=n do {   S  , 

next}
        begin
        S:=S-[j];
        j:=j+next
        end;
   until S=[]; {     S}
   writeln('   < 256:');
   for j:=2 to n do
      if j in Primes then write(j:5)
end.
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11    -
       

  ,   -
  .    -

      ,    
 .     - .

11.1    

  -     -
  ,  

   .
    

      
     ( ) .

:
   var f:file of integer;

  f     -
 ,     

( ,  ).
       -

   .   
 ( . .      -

),  (« »)  -
  .

 ,     (   , -
  )  ,    

   ,   
.      -

  ,      
.

,          -
 (          -

)   - ,   -
      -

 ,  . .
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  <  >::=  file of < >

    ,   .

:
   type    sequence=file of char;
   var F1,F2:sequence;  inputData:file of real;

11.2     

 : assign, reset, rewrite, close.

assign    
       

  ,    -
    .

   assign(<  –  >,<  >);

   –   .  
  ,     MS-

DOS   .
:

assign(f,'d:\mydir\myfile.dta');

      f 
  myfile.dta  mydir d.

   assign   , -
   " " MS-DOS, . .

,     :
con  , . .     

  ,      -
  ;

prn    ;
kbd      « »;
nul   ( ) .  -

    «  »,   -
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 -      , 
,   ,  .

reset  rewrite    – -
      .

   ,    -
,        -

    assign.
  –     , -

        
      .

Reset ,    . Rewrite -
,      ,   ,

  .

close    –  -
      –  

,     .
      -

  assign  -    .
,       -

    ,   -
.

11.3  -

write read,      -
,     ,  

    .
 read   

  .      -
 ,       

 (reset  rewrite).    -
,        .
        

  .
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  read   -
.      ,  -

  ,   .  -
     

 ,     .   
       -

.
     «  »,  -

 . eof(<  >) – -
 ,  ,    «

».
write     

 .      
 ,   reset  rewrite. -

    ,    
     .

   write:
        
,   .
        

       
 .

11.4  

 – ,     
char.

      -
  ,      -

  text:
var
    textInf:text;

     
  (    -

 ) ,     
     ,

  ,  «  -
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».  ,      
«  » (  #13),  , , 

  «  » (  #10).  
   «  » (  #26).

      -
 reset.       -

 rewrite.
 eoln(<  >) -

 true,    ,  false  
.
  write     ,

  ,     ,  
  : integer, real, char, boolean 

string.
      -

,       (integer,
real)       

       .
        -

      
,      -

   read.
  read  write,    -

    –  readln  writeln.  -
    ,   

 read  write,       -
      .

      -
     .

      
  – Input Output.   -

 Input      
,      

 ( ).    
Output –      ,  

   ( ).   -
  DOS    . 
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   read  write  ,   -
   .

11.5    

1.      .

var f:file of integer;
   ............
   assign(f,'...');
   rewrite(f);
   for i:=1 to n do
      begin
      k:=i*i;
      write(f,k);
      end;
   close(f);

2.   f   a1, a2 , ...  10 -
  .     

.

     type
        mas = array[1..10] of real;
        fmas = file of mas;
     var a:mas; f:fmas;  r:real; i:integer;
     begin
       assign(f,'...'); reset(f);
       while not eof(f) do
          begin
          read(f,a); r:=a[1];
          for i:=2 to 10 do  if a[i]>r then r:=a[i];
          writeln(r)
          end;
       close(f)
     end.

3.    eq(t1,t2),  -
  t1  t2  .

    function eq(var t1,t2:text):boolean;
      var
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        c1,c2:char;
        ok:boolean;
      begin
      reset(t1);reset(t2);ok:=true;
      while not eof(t1) and not eof(t2) and ok do
         begin
         read(t1,c1);read(t2,c2);ok:=c1=c2;
         end;
      eq:=ok and eof(t1) and eof(t2);
    end;

4. ,      .

var s:string[126];
         f:text;
     begin
       assign(f,'name.pas');
       reset(f);
       while not eof(f) do
         begin readln(f,s); write(s) end;
       close(f)
     end.
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«...      -
,   ,  

 .     
    . 

  .   -
  .   

 .   ».
.  . 

«    »

12 

12.1  

 ,     
     .

     ,    -
 .    ,   

   .  
   :     (

   ),     
 .   .   

  .     -
,  ,    , , 
 ,     . .  -
   ,     ,     -

  .   , ,    -
   :
«  ,   , ...»
« ,  ,   .»
« ;  ; ,  

;...»
« x  .»
«     .»

. . .
    «   -

», - :   «    ,...»,
   « ,   », 
  «  »   
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 «  » (    –   -
    ).    -

       
( ,   ,    

    ,  ).  -
        -
.

      -
 .    -

  ,    
.

 :
1) 1   ;
2)  ,   ,  -

 .

    :
1)    ;
2) t1 t2 – , 

               

              t1     t2

  (   ).

  n!     :
1) 0!=1;
2) n>0, n!=n (n-1)!.

,      ,   -
      

 .
   –    -

   .  P  -
    ,    -
; P    Q, 
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  (   )  P, P 
 .     -

     .
      -

 , . . , ,   ,
     ,     -

    .  ,   -
  ,     

 .      ,   -
    , -

       , 
 .     -

   -    -
 :     -

 ,  .   
   .

  ,   
   .    

  -  , , 
     
 ,   -    -

.
       -

.
 1.     -
 :

function fac(n:integer{n>=0}):integer;
      begin
        if n=0 then fac:=1
        else fac:=n*fac(n-1)
      end

  ,     
 .     -

:
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procedure f(var y:integer;n:integer);
var x:integer;
      begin
        if n=0 then y:=1
        else begin f(x,n-1);y:=n*x end
      end

   f    
 n!.

 2.     -
     :

function gcd(m,n:integer);integer;
      begin
        if m=n then gdc:=m else
        if m<n then gdc:=gdc(n-m,m)
        else gdc:=gdc(m-n,n)
      end

     
 ,     ,  -
  .      
 ,   «   »  -

     ( . 1).

. 1   

 3.   (iseven, isodd)  
     n.
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function iseven(n:integer):boolean;
      {is iven -  }
      begin
        if n=1 then iseven:=false else iseven:=isodd(n-1)
      end;

function isodd(n:integer):boolean;
      {is odd -  }
      begin
        if n=1 then isodd:=true else isodd:=iseven(n-1)
      end;

, , isodd iseven,   -
  iseven:

function iseven(n:integer):boolean;
      begin
        if n=1 then iseven:=false else
        if n=2 then iseven:=true
        else iseven:=iseven(n-2)
      end;

 4.    
    (gcd1,moda), moda – -

,  mod (   -
), gcd1       -

      :

function moda(m,n:integer):integer;
      {m>=0  n>0}
      begin
        if m<n then moda:=m
        else moda:=moda(m-n,n)
      end;
function gcd1(m,n:integer):integer;
      {m,n >=0}
      begin
        if n=0 then gcd1:=m
        else gcd1:=gdc1(n,moda(m,n))
      end;
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 moda  , , , gcd 
 2,   .

12.2   

  
  ,     -

  ( )   .  -
  .

    
« »   .  , ,
    .

    :

                      1, n=0,
Pn (x) = x, n=1,

                      ((2n 1)xPn–1 (x)–(n–1)Pn–2 (x))/n,

   :

function p(n:integer;x:real):real;
      begin
        if n=0 then p:=1 else
        if n=1 then p:=1
        else p:=((2*n-1)*x*P(n-1,x)-(n-1)*P(n-2,x))/n
      end

    
  , ,   

  .  
  ( ) ,     « -

 »    .  ,   
   ( ) , -

  .   , 
 ,     . , 

      
( )     -

 : a –    a b,  a, b
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a–b, b      ,  ,    
  .   

gcd    .
      -

,        -
 .      -

  (a+1)+(b–1)=a+b.    
 :

function plus(a,b:integer):integer;
      begin
        if b=0 then plus:=a else
        if b>0 then plus:=plus(succ(a),pred(b))
        else plus:=plus(pred(a),succ(b))
      end

     ,   -
     (   -
  ,   n-  -

).
:

x0 = 1,
x2n = (x x)n ,
x2n+1 = x (x x)n .

  :

function power(x:real; n:integer):real;
{ ,  n>0}
begin
   if n=0 then power:=1 else
   if n mod 2 = 0 then power:= power(x*x, n div 2)
   else power := x * power(x*x, n div 2)
end;

        -
,       ( ,

  );   -
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   , ,   -
 ,      .

     
   1962 .    :

isprim(n): « ,     -
 n ».

  ,    -
 : «  n  ,  

 1       ,    2 
n».

     (   -
   ): ispr(n,m): « ,
 ,    n     -

  ,   m  n». (  
,  ,  2 m n.)

     , ispr(n,m) , -
, m=n, , - ,  ispr(n,m+1) n 
 m,     :

function ispr(n,m:integer):boolean;
      {2 <= m <= n}
      begin
        if m=n then ispr:=true
        else ispr:=(n mod m <>0) and ispr(n,m+1)
      end

       :

function isprim(n:integer):boolean;
      {n>=1}
      begin
        if n=1 then isprim:=false
        else isprim:=ispr(n,2)
      end

  
    -
   ,      -

 -  ( ) .   : «  
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 n  1  ( ) 
ld(n),  

           2ld(n)–1 n  2ld(n)»
  P(ld(n),n), 

P(a,n) = 2a–1 n  2a.
    (a,n)  

 

a=1, n=1;
P(a,n)=

P(a–1, n div 2), n>1,

 , ld(n)   

                       1          n=1;
ld(n)=

ld(n div 2)+1  n>1,

   :

function ld(n:integer):integer;
     {n>=1}
     begin
       if n=1 then ld:=1
       else ld:=ld(n div 2)+1
     end

  
         

,          
.  ,     ,

     , 
     . -

     .
      -

  S, n . -
    x:array[1..n] of integer.
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      -
   ,     .  -

       -
     .

  «   »,   -
S   S1 S2 n/2   .

      
     .   
 S  ,   
 –   S1 S2   -

  .
 max min   

       -
:

function max( ,b:integer):integer;
function min( ,b:integer):integer;

 S,    ,  -
      (i,  j), -

     .
      -

 .

procedure maxmin(i,j:integer;var
maxel,minel:integer);
     var
        max1,min1,max2,min2:integer;
        k:integer;
     begin
       if abs(i-j)<=1 then  begin
                            maxel:=max(x[i],x[j]);
                            minel:=min(x[i],x[j])
                            end
       else begin
            k:=(i+j) div 2;
            maxmin(i,k,max1,min1);
            maxmin(k,j,max2,min2);
            maxel:=max(max1,max2);
            minel:=min(min1,min2)
            end
     end
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  M1  M2 
S       -

: maxmin(1,n,M1,M2).
       

 ( ,   ;   
, n    ).    -
.   ( ) –  -

     . -
      

.

12.3     
 

.    ,  
,    0.     -

 ,   .
      -

    .

procedure print;
        var a:integer;
    begin
        read(a);
        if a<>0 then begin print;writeln(a) end
    end

12.4   .  

,      -
   ,   -

 .  ,   , 
  ( ),  
 ,   .  , -

     -
. ,    ,

    –   .  
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  « »   ( ,
Haskell)  .

    ,    
   ,   

  .
  . f(n)  n-   -

,     
f(n+1)=f(n)+f(n–1), n>0 f(1)=1, f(0)=0.

 , «  »  
:

function f(n:integer):integer;
     begin
       if n=0 then f:=0 else
       if n=1 then f:=1
       else f:=f(n-1)+f(n-2)
     end

  ,      -
f n>1     , . . -

    .
 ,     

  ,    -
 x=f(i)  y=f(i–1)   

     :

{  x=f(n)  n>0}
     i:=1;x:=1;y:=0;
     while i<n do
       begin
       z:=x;i:=i+1;
       x:=x+y;y:=z
       end

,     
    , 

 .    -
       -

:
function fac(n:integer):integer;
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     function facr(n,y:integer):integer;
       begin
        if n=0 then facr:=y else facr:=facr(n-1,y*n)
       end;
     begin
      fac:=facr(n,1)
     end

y    .  -
      
.

function fib(n:integer):integer;
        function fiba(n,f1,f2:integer):integer;
        begin
          if n<2 then fiba:=f2 else fiba:=fiba(n-1,

f2,f1+f2)
        end;
     begin
       fib:=fiba(n,0,1)
     end;

12.5      

 
     

,       -
          -

.      .   -
     ,  

.
  19       

«  ».    
 ,         

     . , -
  ,      -
         -

 64  .     
   ,      
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  ,  ,   
   ( . 2).

. 2   

,     1, 2  3 
    64    1   3. -
    :

 (64,1,3)
      , -

     -
,      .   -

    ,    
     1,    .  « -

 (64,1,3)»    
  :

 (63,1,2);
    1   3;
 (63,2,3)

 ,     . -
,         63 .

,       -
  ,   . , 

 (63,1,2)
   

 (62,1,3);
    1   2;
 (62,3,2)
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      , -
      . 

 ,    , 
 (n,a,b,c)

 
 n    a   b,   c 

  ,  
 (n,a,b,c)

     :
 (n–1,a,c,b);
   a  b;
 (n–1,c,b,a).

      n<1,  -
 :

  ,  n<1
   «  »   -

 :

procedure trans-
ferDisk(from{ },where{ }:integer);
     begin
       writeln(from,'--->',where)
     end

    «  » -
  :

procedure transferTower(n,from,where,work:integer);
     begin
       if n>0 then begin
                   transferTower(n-1,from,work,where);
                   transferDisk(from,where);
                   transferTower(n-1,work,where,from)
                   end
     end



157

157

    :
read(disk);

     transferTower(disk,1,3,2)
  

      :
           3
      :
            1--->3
            1--->2
            3--->2
            1--->3
            2--->1
            2--->3
            1--->3

   ,  ,
    ,   n ,

 2  n.  
,    ,   (  

)       -
.          64

     .

    
     -

   «  ».   
,       

  ,     .
        -

.       
 .      -

      ,  
   (   )  .

. n  , 
 1 n.     . -

,         1-   n- , 
 .
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      A 
n n. i j  , A[i,j]=1 (
A[j,i]=1),  – A[i,j]=0.  , A[i,i]=0.

type
   path=array[1..n] of 0..n; {  ;

   -  
  }

procedure add(var p:path;k:integer);
{    }
   var i:integer;
   begin
       i:=1;
       while (i<n) and (p[i]<>0) do i:=i+1;
            p[i]:=k;
   end;

function good(i:integer;p:path):boolean;
{  ,    i 
p}
   var j:integer;
   begin
       good:=true;
       for j:=1 to n do   if p[j]=i then good:=false
   end;
procedure print (p:path);
{   p}
var i: integer;
begin
      for i:=1 to n do
              if p[i]<>0 then write(p[i],' ')
end;

procedure search(p:path;x:integer);
{x -  , p -  }
     var i:integer;
     begin
         if x=n then begin add(p,x);print(p) end
         else for i:=1 to n do
                      if (A[x,i] =1) and  good(i,p)

then
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                      begin add(p,x);search(p,i)end
    end;

var A:array[1..n,1..n] of 0..1;
       p:path;
       i:integer;
begin
 {   A}
 for i:=1 to n do p[i]:=0;
search(p,1)
end.

 
        

 .     -
,    .     -
.

    :
var a:array[1..n] of integer;

   : 
 -    (  x), -

 ,   ,    
a[i]>x,      ,   

a[j]<x.       
  «   »,   

  -    .   
   :  –  , , x,

  –  , x.    -
   .

procedure partition;
     var w,x:integer;
     begin
       i:=1;j:=n;
          x;
       repeat
         while a[i]<x do i:=i+1;
         while x<a[j] do j:=j-1;
         if i<=j then
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           begin
           w:=a[i];a[i]:=a[j];a[j]:=w;
           i:=i+1;j:=j-1
           end
       until i>j
     end

,   >  <   , 
      –  <  >.  

x      . , -
,  x   ,  42, 

     44 55 12 42 94 6 18 67,
     ,   : 18
 44  6  55

     18 6 12 42 94 55 44 67,
   i=5 j=3. a[1],...,

a[i-1]   x=42, a[j+1],..., a[n] 
 x. ,    :

a[k] x k=1,..., i–1,
a[k] x k=j+1,..., n

, ,
a[k]=x k=j+1,..., i-1.

     ,    –   -
     ,    .

       : -
 ,        

,       . .,    
    .   

:

procedure quiksort;
     {    a[i]  }
     type
         index:1..n;

procedure sort(l,r:index);
       var i,j:index;
           w,x:integer;
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       begin
         i:=l;j:=r;
         x:=a[(l+r) div 2];
         repeat
           while a[i]<x do i:=i+1;
           while x<a[j] do j:=j-1;
           if i<=j then
             begin
             w:=a[i];a[i]:=a[j];a[j]:=w;
             i:=i+1;j:=j-1
             end
         until i>j;

         if l<j then sort(l,j);
         if i<r then sort(i,r)
       end;{sort}

     begin
       sort(1,n)
     end;{quiksort}

  ,      -
 n log n.

«...      -
.      

».
.  . 

«    »



162

162

13 

13.1   

 (  )  
 , ,    , -

 .
.      -

    ,  
 :

  - , ,  ;
  -    (  );
  -   .

   ,    -
.

type
    person = record
             name,secondName,surName:string;
             sex :(male,female);
             speciality:integer
             end;

  .   
    .

 :
  ;

    (    , 
       -

);
    .

   :
   var
     Sasha,Masha:person;

      
 –  

  <   >.<  >
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:

Sasha.name:=' ';
  Masha.name:=' ';
  Sasha.sex:=male;
  Masha.sex:=female;
  Masha.Speciality:=Sasha.Speciality;

    :  -
  ,     .
var

     group:array[1..20] of person;
   ,   :
group[i].sex:=female;

     if group[j].name=' ' then
writeln(group[j].surName);

, ,       -
  .

   type
     date=record

month:(jan,feb,mar,apr,may,jun,jul,aug,sep,oct,nov,
dec);
          day:1..31;
          year:1900..2005
          end;
     person=record
            name,secondName,surName:string;
            sex:(male,female);
            speciality:integer;
            birthDay:date
            end;

     birthDay   
  :

Sasha.birthDay.year:=1970;
   Masha.birthDay.month:=feb;

:      .
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type
   complex = record
             re,im:real
             end;

procedure addc(c1,c2:complex;var c3:complex);
   {   }
begin
    c3.re:=c1.re+c2.re;
    c3.im:=c1.im+c2.im;
end;

13.2   

       -
       

  . ,   ,  
       

  ,    ;    , 
   .

  –    PersonMale 
PersonFemale,    .

 ,    -
,    ,  . .  -
,        ,

   :
  ;

  .
:

type
   personSex = (male,female);
   person = record
          name,secondName,surName:string;
          speciality: integer;
          birthDay: date ;
          case sex: personSex  of  {sex - 
-  –   }
          male: (army:date;smoking:boolean); { }
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        female:(eyesColor:(blue,brown,gray,green)){ }
            end;

:
      case.

   –    ( -
)  –   of.

      
 end.

       ,  
        .

    
 - .

     -
.
      -

,     () –  .

     :

if groop[i].sex=male then groop[i].smoking:=true
   else groop[i].eyesColor:=gray;

     ,
       

 .
, 

1)      -
  ,      ,  

     ;
2)        -

    .
   (   -

):
    Masha.sex:=female;
    Masha.smoking:=true;

,      -
      .
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<  >::=
---->record--------> <  > ----->end----->
                        |---------------->----------->|

<  >::=

--->-<  >-->;-->--<  >---->;------->
   |--------------------->-------------->|     |--------------------->----------|
<  >::=
    <--------- , <----------------
    |                                        |
------> < > ----->:---->---- < > ---->------->
|                                                                                   |
 <-----------<-------- ; <-----------------<------------------

<  >::=

------> case --> < > --> of -----> < > ------>
                                                                    |                                    |
                                                                    <-------------- ; <---------

< >::=
----> <  > ---> <  > ------>

< >::=

------> < > ---> : ---> ( ---> <  > --> ) ---->
  |                               |                   |                                 |
  <---------- , <---------                    --->--------->---------

13.3    with (
)

  ,    
      -

:
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  var myDate:date;
................
  {    }
  if myDate.month = dec then
        begin
        myDate.month := jam;
        myDate.year := myDate.year+1
        end
  else myDate.month := succ(myDate.month);

        -
  with.   (with)

« »       -
   ,     -

  .

with myDate do
  if month=dec then begin
                    month:=jan;
                    year:=year+1
                    end
  else month:=succ(month);

  :

with <  > do
             begin
             .....
             end;

:
1.     -

  ( ,  ,  , 25 -
  :  ,    ,

  ).

  type
    =record
              :string;
              :integer;
              : record
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                     :1..31;
                     :1..12;
                     :integer
                    end;
              : array[1..25] of
                               record
                                 :string;
                                 :integer;
                                 :2..5
                               end
              end;

      
   .

2.      .
type

      = ( , , , );
      = ( , , , ,

, , , , );
      = record
               m: ;
               d:
             end;

  kill(k1, k2, km) , « »  
k1  k2   ,   km  .

function
kill(k1,k2: ;km: ):boolean;
          begin
            if k1.m = k2.m then kill:= k1.d > k2.d
                           else kill:= k1.m = km
          end;
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14   

14.1  

    ,
      ( , ,

), –    .   -
     -
  ,      -

     . 
      -

  , . .    -
    ,     

 ,     .   
      

   ,    -
.

 ,     ,
      -

 ,    .

     :
type
   <   >=^<   >;

:
type
  mas=array[1..10] of integer;
  Ptr= ^integer;
  link = ^mas;
  linkchar = ^char;
  tie = ^real;

   :
var
    p:ptr;
    v:link;
    a:^real;
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   ( ) –   ,
     .  -

 ,  «   ».  
     ,  -

       . 
        « » -

,    nil.
nil  ,  -

  .  ,   
   .

    

   (=),    (<>)
–            ?

:

var p1,p2:ptr;
    ......
    sign:=p1=p2;
    if p1<>nil then ....

 –     .

        -
    ,   -

  '^'; p1^  « »,  -
 p1.      

,      
. p1  ^integer, p1^  

integer.
 ,   

 nil.

   p1:=nil;
   p1^:=2;

      .
:
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   var p1,p2:^integer;

 p1^ p2^   1  2 -
 (     ).   -
     . 3.

p1:=p2;
  p1^:=p2^;

 :

 p1:=p2

 p1^:=p2^

. 3    

14.2    

      
,    .  

      -
.  ,      -

   ,   -
 .

1 2p1 p2

1 2

p1

p2

2 2p1 p2
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  –  ,   
     .
      -

.  ,    -
    ,  

.     -
 –        .

    
new(<   >)

    :
       

,       -
- ;

,   ,  
   .

:
type

    mas=array[1..10] of integer;  link=^mas;
  var   t:link;
........
  new(t);

 ,     mas.
t    .  -

    , :
    t^[i]:=0;
    t^[i]:=t^[j];

t  ,      -
   . t^ – ,
     new(t).

dispose(<   -
>)    ,   

new    .
. 4   new dispose

( p1 p2  ^integer):
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new(p1);new(p2);

p1^:=1; p2^:=2;

p1:=p2;

dispose(p2);

. 4    

14.3  

     , -
    .   -
   ;     -

       
  :    .
   ,  , 

 –      .   
     ,  

   .
 link   :

type
     link = ^node;
     node =  record
               info:string;
               next:link
             end;
   var
   s,p:link;

p1 p2

1 2p1 p2

1 2

p1

p2

1

p1

p2
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       , 
 . 5:

. 5    link

 –  s     
. - ,   ,  

  ,    5,   
    ( . 6).

  new(p);
  p^.info:=' ';
  p^.next:=s;
  s:=p;

. 6      

 
     ,

   :    , -
     .

    n.  -
    :

s:=nil; {    }
   while n>0 do
      begin
        new(p); p^.next:=s;
        read(p^.info);
        s:=p;n:=n-1
      end;

s nil

s,p nil
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     .    -
      « ». 

   ; ,  -
     .

   

  procedure add (var s:link; m:string);
  {s    }
  var t,p:link;
     begin
     if s=nil then begin
                   new(s);
                   s^.info:=m;
                   s^.next:=nil
                   end
    else begin
         t:=s;
         while t^.next <> nil do  t:=t^.next;
         new(p);
         t^.next:=p;
         p^.info:=m;
         p^.next:=nil;
         end;
   end;
   var
      s:link; m:string;  i:integer;
  begin
  s:=nil;
  for i:=1 to 10 do  begin
                     read(m);
                     add(s,m)
                     end;
  end.

       ,  -
   ,   ,

  q,     -
 .
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     procedure addrec(var s:link;m:string);
        begin
        if s=nil then begin
                      new(s);s^.info:=m;s^.next:=nil
                      end
        else addrec(s^.next,m)
        end;

  

,  ,    q,
     ,   
p.    :

     q^.next:=p^.next;
     p^.next:=q;

    , p^,  
 ,  ,    

 ,   « »  , -
 .   « »  -

  :

     k:=q^.info;
     q^:=p^;
     p^.info:=k;
     p^.next:=q;

« »   ,     
 p^,     

   p^.

  

  procedure del(var t:link;m:string);
  {   t   m}
  var
     p1,p:link;
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  begin
    if t^.info=m then begin
                      p:=t^.next;
                      dispose(t);
                      t:=p
                      end
    else begin
         p:=t;
         while (p^.info<>m) and (p^.next<>nil) do
              begin  p1:=p;  p:=p^.next  end;
         if p^.info=m then begin
                           p1^.next=p^.next;
                           dispose(p)
                           end
        end
  end;

     

    procedure delrec(var s:link;m:string);
    var t:link;
       begin
       if s<>nil then begin
                      if s^.info=m then begin
                                        t:=s^.next;
                                        dispose(s);
                                        s:=t
                                        end
                            else delrec(s^.next,m)
                     end
       end;

 

      . -
,  F(x)     -
 ,    p^.  

   :

while ,    p,   do
         begin
           F;
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         end

    

         while p<>nil do
            begin  F(p^); p:=p^.next end

       
 , F     

     .
   –      -

 x.    .  -
,    ,    

.  ,     -
p.   

while (p<>nil) and (p^.info<>x) do
         p:=p^.next;

14.4   

      -
      

.  ,    -
     ,    

,  « »   
      .

 ,     , -
      -

      -
    . 

   :

     type
       PPerson=^Person;
       Person= record
               ......
               end;
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     procedure GetPerson;
     var
        P:PPerson;
     begin
        new(P)
     end;

  begin
    Writeln(MemAvail);
    GetPerson;
    Writeln(MemAvail)
  end.

New  GetPerson   
    Person. 

    P.  -
,     GetPerson.

      -
     .   -
   P. ,   , -

 ,    GetPerson,
 ,      

,  Dispose.  , 
 GetPerson        

 ,    « », -
    ( P),  

 GetPerson.     
     GetPerson 

  .
- ,      -

,        
  .   -

,   ,    -
         

 ,   -  
   ( ,     -

).
      ,

  ,     -
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,        . -
,  p       -
 p:=nil dispose(p).   ,
 ( )     

p^.next,    .

14.5  

   (  – 
)   ,     -

  nil,        ( . 7). 
        , -

  ,     ; -
     ,   

      « »  « -
» .

. 7    

,     info next. -
 Ptr      , 

Ptr^.next     .
      :

a) Y :

      new(p);p^.info:=Y;
      p^.next:=Ptr^.next;Ptr^.next:=p;

b)  Y :  Y ,  
Ptr:=p;

c)  Y       :

      p:=Ptr^.next;Y:=p^.info;
      Ptr^.next:=p^.next;dispose(p);

Ptr
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  ,    
   (a),(b)   (c).   ,   

  (Ptr=nil).     -
 .

      
 ,   , 

    ;  -
      ,  , -

        -
  .       

:    ,     -
?  nil,   ,  .

  :     -
,        ,  

 ,      
( , ,      
 ).

14.6    

        
,        , -

  ,      
 (  8).

. 8     

Left Right – ,    
  .       ,
 , , Llink Rlink.    -

     ,  -
.  ,    -

 ,     

Left nil

Rightnil
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     . 
   ,      

    ,   .  
     -

 ,    X,  ,   
,    X:

    (X^.Llink)^.Rlink:=X^.Rlink;
    (X^.Rlink)^.Llink:=X^.Llink;
    dispose(X);

       
  ,   X,  ,   .

    new(P); P^.Rlink:=X^.Rlink; P^.Llink:=X;
    (X^.Rlink)^.Llink:=P; X^.Rlink:=P;

     X.  
   ,    

  .

14.7   

    ,  
,       

     ,     -
 .

  ,      -
 (    )     -

 ( . 9).
  ,     -

    ,    (  
 )        ( . 10).
     « »  

  , . . ,     
(«last-in-first-out» – «    »). 

     : -



183

183

   « » ;   -
   ,       («first-in-first-out» –

«   –  »).

. 9   

. 10  

     .  
    ,  « »:    

,  ,   ,  ;   
          ,  

.       -
        -

  .     -
 ,   .  

  ,  .
,        ,

     .

 (
 )
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     -
   

     .

procedure Tower(i,m,n,p:integer);
{  i     m   n,

  p  }
begin
if i=1 then writeln(‘  ’, m’->‘,n)
       else begin
            Tower(i-1,m,p,n);
            writeln(‘  ’, m’->‘,n);
            Tower(i-1,p,n,m)
            end
end;

,   « i    m  -
n»       :    i–1

       . 
 ,   ,    . 

       :

type
solve = record
            i,m,n,p:integer
            end;

  <i,m,n,p>   
« i    m  n,  
p  ».     

  :    – 
.       .

  :

procedure Tower(i,m,n,p:integer);
{  i     m   n,

  p  }
     begin
     {    }
     {     <i,m,n,p>}
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      while   {  } do
          begin
          {   ,    <j,x, y,z>}
          if j=1 then writeln(‘  ’, x, ’->‘,y)
                   else begin
                        {    :
                        <j-1,z,y,x>
                        <1,x,y,z>
                        <j-1,x,z,y>}
                        end
        end
    end;

,      ,   -
 .

14.8  

    T,
     ,  -

 :
   , 

.
  (  )  m 0 -

   T1,..., Tm,   -
     . T1,..., Tm  -

   .
   ,     -

   ,    
.     

 .      
.  ,   

    .
       -

 integer.
   ,    , -

  ,     , 
 .
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    , -
 , :

     type
          tree = ^node; {    }
          node = record    {  }
                 info:integer;
                 left,right:tree
                 end

 . 11     .  
 7   .   
 .    . , 
  ,  (   

 15,2,100  10).
    ,  -

 :
     0;

   n,      
 n+1.

. 11     

14.9  

   (    ) -
   ,   -
  .
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  ,     -
 :   –  -

 P    . P -
        ,

,    ,  .
      -

 ,       -
      .

  ,     -
,        
,     .

   ,  -
    .      -

 ,      .
R  , A B     ,

     :
 : R, A, B (    );

 : A, R, B;
 : A, B, R (    ).

   . 11   ,  
,   ,    ,  

 :
 : 7 9 15 27 2 13 3 100 10;

 : 15 9 2 27 7 13 100 3 10;
 : 15 2 27 9 100 10 3 13 7.

        
   t,  ,  -

   ,   P,  -
,      .   -

      ; 
   ,     -

      -
 .

     procedure preorder(t:tree);
     begin
        if t <> nil then
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          begin  P(t); preorder(t^.left);
preorder(t^.right) end

     end;

     procedure postorder(t:tree);
     begin
        if t<>nil then
          begin postorder(t^.left);

postorder(t^.right); P(t) end
     end;

     procedure inorder(t:tree);
     begin
       if t<>nil then
         begin inorder(t^.left); P(t);

inorder(t^.right)
         end
     end;

14.10     

     
 ,     ,

   .    
,    t     
 t,       t, 

    .    
   , ,   ,  -

          
  .

    -
         , 

    , . .  
/      .

      -
 .       

     .  ,
,    ,     . -

  ,    ,    –
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     (    -
,  1).

       
.

   :

     type
       tree = ^word;
       word = record
                key:integer;
                count:integer;
                left,right:tree
              end;

      f,  root
    ,     -

  :

root:=nil;
     reset(f);
     while not eof(f) do
       begin
       read(f,x);
       search(x,root)
       end

       
search:

procedure search(x:integer;var p:tree);
     begin
       if p=nil then
          begin {    ;  }
          new(p);
          with p^ do
            begin

  key:=x;count:=1;left:=nil;right:=nil end
          end else
       if x<p^.key then search(x,p^.left) else
       if x>p^.key then search(x,p^.right)
       else p^.count:=p^.count+1
     end
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      8  9  11  15  7  3  2  1  5  6  4  10

     ( . 12).

. 12    

14.11  

    – ,  
   . ,   

      ,   -
  ,   -

        :

     procedure print(t:tree);
     begin
       if t<>nil then
         begin
         print(t^.left);
         write(t^.key:5);
         print(t^.right)
         end
     end

     ,   -
 ,   

1  2  3  4  5  6  7  8  9  10  11  15.
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15 

15.1  

  ,   ,  -
,      -
,   ,   , -

  ,   
    . 

   ,  -
       -

 ,     
.

    ( ,
, , ),   -

    .
   ,    -

.
     :

 ,       -
.    ,  ( -

)   .
 ,      .

    ,  ( -
, )  .

      .

unit Unitname;
{   -  ;  

       ,  
,     unitname.pas}

interface
{   }
implementation
{   }
begin
{    , -

  ;   }
end.
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.

unit Calendar;
interface
     type
     Days = (Mon, Tue, Wed, Thu, Fri, Sat, Sun);
     WorkingDays = Mon.. Fri;
     Months = (jan, feb, mar, apr, may, jun, jul,

aug, sep, oct, nov,dec);
     Summer = jun.. aug;
     Autumn = sep.. nov;
     Spring = mar.. may;
     DayNo = 1.. 31;
     YearNo = 1900.. 2000;
     Date = record
                  Day: DayNo;
                  Month : Months;
                  Year : YearNo;
                  end;
implementation
begin
end.

  -       
   ,    

  .      -
,    –  .

      -
 .

unit Comp;
interface
     type
         Complex = record
                           Re, Im: real;
                   end;

    procedure InitC (var C: Complex; R, I: real);
     {   }
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    procedure AddC (C1, C2: Complex; var C3: Com-
plex);
     {   }
…………
implementation
   procedure InitC (var C: Complex; R, I: real);
         begin
             with C do begin Re:=R; Im:=I end
         end;

   procedure AddC (C1, C2: Complex; var C3: Complex);
         begin
             with C3 do begin
                        Re := C1.Re + C2.Re;
                        Im  := C1.Im + C2.Im
                        end;
         end;
………..
begin
end.

       -
  ,  .

      , 
 .     

name.pas,       
name.tpu.

      u1, u2, u3,
     (   

)     
uses u1, u2,u3;

    ,    
   .

unit u;
interface
    uses u1,u2,u3;
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:

uses Comp;
var
   C1,C2,C3: Complex;
begin
   InitC(C1,1,2); InitC(C2,3,-5);
   AddC(C1,C2,C3);
…
end.

    (  
 )     turbo.tpl. 

   Tpumover  
    -   .

   ,  -
  .

unit StackOps; {     }
interface
     procedure Push (Elem: integer); {

  }
     function Pop: integer; {   

}
     function Empty: boolean; {   

}
     function Full: boolean; {   

}
implementation
{        -

.  Top    
.}

const   Max=100;
var
    Stack: arrray[1..Max] of integer;
     Top: integer;

procedure Push (Elem: integer);
begin
   if  Top > Max then begin
                      writeln('  ');
                      Exit; end;
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   Stack[Top]:= Elem;
   inc(Top);
end;

function Pop: integer;
begin
    Pop:=0;
    If Top =1 then begin writeln('  '); Exit;

end;
    dec(Top);
    Pop:= Stack[Top]
end;

function Empty: boolean;
begin  Empty := Top=1;  end;

function Full: boolean;
begin  Full:= Top > Max  end;

begin
   Top:=1;{   }
end.

15.2  

   7.0  10  .
      .

 System
 System   ,  

      
,      (

- ,   ,   -
   . .).  System  -

   ,        -
   uses.

     .
 Halt (ExitCode: word)  

,      -
      .
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ExitCode    (     
   0).

 Exit     -
  ( );    Exit -

  Halt.
 Randomize   

      .
 Random   :   -

 Random     X  -
 0.0  X < 1.0;    Random(N: word)

   X   0 X<N.

 Crt
 Crt      

   ,     -
    .

   25   80 .  
    1.     

.         
 ,    . 

    .
    0  7    

  .     8  15   
 .  Blink = 128   

 .
 TextBackGround(Color : Byte)   .
 TextColor(Color: Byte)   . 

TextColor(Color+Blink)   .
 ClrScr  .
 GotoXY(X,Y: Byte)    

   .
 WhereX  WhereY     -

 X  Y   .
 Delay(Ms:word)    -

  Ms .
 Sound(Hz:word)     -

 Hz .
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 NoSound   .
 KeyPressed:boolean   

 (    : Shift,
Alt, NumLock  . .).   ,   
True.

 ReadKey: char      -
     .

:

repeat
…….
until KeyPressed;
ch:= ReadKey;
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16  
  

16.1     

  
    

   :  
 .

 (  ) –  -
,       

,     ,    .
 25     .   -

        ,
      -

.        ( -
),    . -

     .
        

      -
.       

   .
 –    -

 ,   -
.     -
 ,       

 .
        -

  –  -    -
 ( ).

 
  IBM PC     
  :

   (Monochrome
Display Adapter – MDA);

   (Color Graphics Adapter –
CGA);
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   (Enchanced
Graphics Adapter – EGA);

   (Virtual Graphics Array –
VGA);

  Hercules (Hercules Graphics
Card – HGC);
SVGA

  ,   (PixEL – Picture
Element –  ),    

  (1  ),   .  -
     ( , 
 ).    – 

 .
    ,   
,   2, 4, 16, 256 .

     
  – .

  
    

 ,  Borland Int. :
 Graph;

       -
;

      .

 Graph
      Turbo

Pascal     Graph. 
  79  , , 

    .    -
  ,   -

  .
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  Graph   
   –   -

  uses:
uses graph;

       -
.

     
  ( . . 16.1).   

  bgi-     -
  .

 16.1   

cga.bgi CGA
egavga.bgi EGA, VGA
herc.bgi Hercules

      -
    ,   -

 .     -
    DefaultFont.  

    8 8 .

 16.2   

TriplexFont Trip.chr
SmallFont litt.chr
SanSerifFont sans.chr
GothicFont goth.chr

   ,   .
16.2.     ,  
chr.     
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.       
    .

16.2  

    ,  
     .

        -
.         

    . , -
 ,   . 16.3    

    ,   
 .

 16.3  

CGA (1) CGAC0, CGAHi 320 200
(640 200)

cga.bgi

EGA (3) EGALo, EGAHi 640 200
(640 350)

egavga.bgi

VGA (9) VGALo, VGAHi 640 200
(640 480)

egavga.bgi

HERC HERCMONOHi 720 348 herc.bgi

 
    Graph  -
     .   

  InitGraph,    
  .  :

InitGraph(DriverVar,ModeVar,'C:\Tp\Bgi');

  DriverVar   ModeVar  -
      ,   .

16.3. :
DriverVar:=VGA; ModeVar:=VGALo;
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      ,    (
. 16.3        ).

 ,       
,    Detect (   -

 ).     
DriverVar:
DriverVar:=Detect;

 InitGraph      -
     .

  –    *.bgi.  
,        ,

  .
:

Uses Graph;
var
     DriverVar, ModeVar: integer;
begin
     DriverVar:=Detect;
     InitGraph(DriverVar, ModeVar, '');

 
     -

,     .   
  CloseGraph,   .

      -
,    ,   

 ,    
   ,      

 .

 
     

  .     -
    .     -
 EGA, VGA  Hercules.     0.
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        -
   ,  .  -

     0.  
       -

     . ,   
   , -

.

 16.4    
 - -

EGA 3 EGALo 0 16 4
EGA 3 EGAHi 1 16 2
VGA 9 VGALo 0 16 4
VGA 9 VGAMed 1 16 4
HERC 7 HERCMONOHi 0 2 2

 SetActivePage(Page: word)  -
    . :

SetActivePage(1);

    
    (      

  ). ,   
« »        
Turbo Pascal.  ,     -

   
SetVisualPage(Page: word),

 Page    . ,

SetActivePage(0); {   0  }
OutText('  0'); {    }
SetActivePage(1); {  }
OutText('  1'); {   

 1,     !}
Readln;
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SetVisualPage(1); {   1,   -
}

 
 ,    ,  -

 .     -
      . 

   : GraphResult  GraphErrorMsg.
GraphResult   0,   -

    ,    
15... 1,   .      -

  . 16.5.

 16.5   
-

grOk 0  
grNoInitGraph 1    ( -

 InitGraph)
grNotDetected 2    -

grFileNotFound 3     -

     :

uses Graph;
Var ErrorNumber:integer;
Begin
...
 ErrorNumber := GraphResult;

  ErrorNumber   . 
   ,     -

, :

If ErrorNumber <> grOk then writeln('
');
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GraphErrorMsg     ,
  . , 

writeln(GraphErrorMsg(ErrorNumber));

  "No error",      
  .   -

        -
 :

procedure Init;
{      ,
DriverVar  ModeVar    .}
Begin
    DriverVar:= Detect;
    InitGraph(DriverVar,ModeVar,'');
    ErrorCode := GraphResult;
    If ErrorCode <> grOk then
           begin
            writeln('   ',
            GraphErrorMsg(ErrorCode)); Halt(1)
           end
end;

16.3    

 
     -

 .       -
,    (0,0).  x ( ) -

  ,  y ( )  
.    VGAHi  VGA  

          
  :

   – (0,0);
   – (0,349);

   – (639,0);
   – (639,349);

 – (320, 174).
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  ,  , 

 ,   .    -
  ,     CP

(Current Pointer).     ,   .
     CP  

  .     MoveTo  MoveRel.
 MoveTo(x,y)      

 x  y.  MoveRel(dx,dy)  CP
 dx      dy   .

      -
  .    

GetX  GetY,     -
 x   y  CP. :

var
   xpos,ypos:integer;
….
xpos := GetX;
ypos := GetY;

   CP    , -
      .   -

   GetMaxX:integer 
GetMaxY:integer,    -

      -
 x  y. :

x := 6000 div 10;
y := 2000 div 2;
if (x>GetMaxX) or (y>GetMaxY) then writeln('
');

     :

xc := GetMaxX div 2;
yc := GetMaxY div 2;
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       -
       -

.

 
    , . .  , -

     ClearDevice. 
      ,   . . -
   CP      (0,0).

 
      ,    -

  .     -
     ,   

    .   Graph -
   
PutPixel(x,y:integer; Color:word),

 x  y     , Color  
.   Color   . 16.6. -

, 
for i:=0 to 59 do PutPixel(i,0,Red)

     60  .

 16.6   

Black 0 DarkGray 8
Blue 1 LightBlue 9
Green 2 LightGreen 10
Cyan 3 LightCyan 11
Red 4 LightRed 12
Magenta 5 LightMagenta 13
Brown 6 Yellow 14
LightGray 7 White 15
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       , -
  GetPixel(x,y:integer):word.

 
    (  ).   -

 Line(x1,y1,x2,y2),  x1  y1   , x2  y2
  .   Line   

 .        -
  SetColor(Color),  Color – ,  -
   . 16.6. ,

SetColor(Cyan);
Line(1,1,600,1);

      :
LineTo  LineRel.  LineTo(x,y)    

      (x, y). 
LineRel(dx,dy)      

   (CPx+dx, Cpy+dy),  CPx  Cpy –  -
 CP.

     : -
, , ,   . .  

 

SetLineStyle (LineStyle : word; Pattern: word;
Thickness: word);

 LineStyle   , 
    . 16.7; Pattern  ,

Thickness –  ,  , -
  . 16.8.      -

,  Pattern  0. :

SetLineStyle(DottedLn,0,NormWidth);
Line(1,1,600,1);
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,   LineStyle  4.    Pattern –

 .

 16.7   
-

SolidLn 0  
DottedLn 1   
CenterLn 2     
DashedLn 3  
UserBitLn 4  

 16.8   
 -

NormWidth 1  
(1 )

ThickWidth 3   (3
)

16.4   

 
      

OutText  OutTextXY. 

OutText(TextString : string)

  ,     CP.
    –   -

   .     
MoveTo,    

OutTextXY(x,y,Text),

 x, y –     , Text – -
    string.
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,   Graph      .
 :       

 Str,    '+'    -
 OutTextXY  . :

Max := 34.56;
Str(Max:6:2, Smax);
{     Smax}
OutTextXY(400,40,'  ='+Smax);
{+ - }

 
     . 16.9. -

    
SetTextStyle(Font:word;Direction:word;CharSize:word);

 Font –  , Direction –  ( -
  ), CharSize –   -

.      
 . 16.9  . 16.10.    

 ,      
    MoveTo,     
    .   -

      CharSize.
 CharSize = 1,      8 8, 

CharSize = 2,    16 16  . .  10-
.

 16.9  
 -

DefaultFont 0 8 8-  
TriplexFont 1  
SmallFont 2  
SansSerifFont 3
GothicFont 4



211

211

 16.10   
-

HoizDir 0  
VertDir 1  

16.5   

 
     
.      -

:

Rectangle(X1,Y1,X2,Y2: integer);

 X1, Y1     , X2, Y2  -
    .   

,   ,  ,   
     . 
         -

.     ,  
  100     -

   :

for i:=1 to 100 do
    begin
    Random(16);  {  }
    Rectangle(200,Random(300),250,300);
    {i-  }
    Delay(50);{ }
    ClearDevice {  }
end;

     
   

Bar(x1,y1,x2,y2: integer);
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   .   -
   SetFillStyle.  :

SetFillStyle(1,3);
Bar(10,10,50,100);

 SetFillStyle(pattern:word;color:word) 
 .  pattern   . 16.11  -

     , color  
 .

 16.11   
 -

EmptyFill 0   
SolidFill 1   
LineFill 2   "--",  color
LtSlashFill 3   "//" 

,  – color
SlashFill 4   "//" 

,  color
BkSlashFill 5   "\\" 

,  color
LtBkSlashFill 6   "\\" 

,  color
HatchFill 7  -

  
XhatchFill 8   -

  « »  -
,  – color

InterLeaveFill 9   -
  « »  -

,  – color
WideDotFill 10  « » 
CloseDotFill 11  « » 
UserFill 12    -

  ,  – color
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    :

Bar3D(x1,y1,x2,y2:integer; Depth: word; Top: boolean)

   .  
    ,   

 SetFilllStyle.  Depth   -
 ,    .  -
      :

Depth := (x2-x1) div 4;

 Top ,    
(Top=true)   (Top=false).

 
 DrawPoly    -

   ,   .   -
 :

DrawPoly(numPoints: word; var PolyPoints);

 polyPoints   , -
      -

.  NumPoints     PolyPoints.
 ,      

n       
DrawPoly n+1 ,      n

      1. 
  :

{      
 }

user Crt,Graph;
var
   DriverVar, ModeVar :integer;
   pp : array[1..4] of PointType;
   {   PointType  
    record x,y:integer end}
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   xM, yM, xMaxD4, yMaxD4: word;
begin
   DriverVar := Detect;
   InitGraph(DriverVar,ModeVar,'');
   xM := GetMaxX; yM := GetMaxY;  xMaxD4 := xM div 4;
   yMaxD4 := yM div 4;
   {   }
   pp[1].x  :=  xMaxD4;
   pp[1].y := yMaxD4;
   pp[2].x := xM - xMaxD4;
   pp[2].y := xMaxD4;
   pp[3].x := xM div 2;
   pp[3].y := yM - yMaxD4;
   pp[4] := pp[1];
   SetColor(LightRed); {   }
   DrawPoly(4,pp); {4 -   + 1}
   Readln;
   CloseGraph
end.

       -
     ( . 13)

. 13   

    , . . -
   .     

FillPoly(NumPoints: word; var PolyPoints);

   ,     DrayPoly.
  ,     -

.        -
      ( . 14):
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. 14   

{    }
    user Crt, Graph;
    const
        star: array[1..18] of integer = (75,0,100,50,150,75,
                                         100,100,75,150,
                                         50,100,0,75,
                                         50,50,75,0);
    var
        DriverVar, ModeVar: integer;
    begin
         DriverVar := Detect;
         InitGraph(DriverVar, ModeVar, '');
         SetFillStyle(1,Green);
         FillPoly(9,Star); {9 -   + 1}
         Readln;
         CloseGraph
    end.

   
      -

 ( . 15):

. 15     
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 :

Circle(x,y, Radius: word);

 x, y   ,  Radius   . , -
    -  

  50      450, 100:

SetColor(LightGreen);
Circle(450,100,50);

  ,     
,  .      -

Arc(x,y: integer; StAngle, EndAngle, Radius:
word);

 x, y   , StAngle  EndAngle   
 , Radius  .    -

  SetColor. ,   StAngle=0
 EndAngle = 360,    .

     

Ellipse(X,Y: integer; StAngle, EndAngle: word; xR,
yR: word);

 x, y      , xR  yR
   .   

   StAngle    EndAngle 
.  StAngle = 0  EndAngle = 360   -

  .   , -
 -  :

SetColor(LightCyan);
Ellipse(100,100,0,360,30,50);
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 ,      
 .     (  ,

 ),   
FillEllipse(x,y: integer; xR,yR: word);

 x, y –     , xR   yR  –
   .  

 SetFillStyle.
SetFillStyle(wideDotFill, Green);
{   }
SetColor(LightRed); {    }
FillEllipse(300,150,50,50);

     -  -
      .

16.6   

,  , ,  
        -

 , .
      .

    .  
  (   Delay   Crt) 

   ,   ,  -
  .    
    ,    ,  . .

   ( )   -
       

.       -
    ,   

   .    
 :

    0 (    );
      1;

   1;
      0  . .
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