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 1
 C++. 

 C++ 
Borland Developer Studio 2006 Turbo C++, 

, 
.  Turbo C++ -

, . 1.1.  Borland
Developer Studio 2006 :

– Project Workspace 1 ) 
-

, 
;

– Editor 2 ) -
;

– Output 3 ( ) -
,  ( -

);
– Output 3 ( ) -

,  ( -
).

. 1.1
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,  Windows-
, . 

 ( -
). Borland Developer Studio 2006 -
, .

 Windows- , 
 Windows- -
. -

.
-

File->New->Other… ( . 1.2).

. 1.2

New Console Appli-
cation ( .  1.3),  New Console Application

, 
. 1.4.

. 1.3
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. 1.4

-
, -

.  MS-DOS 
. 

++.

File->Save All ( . 1.5).

. 1.5
, 

, 
 ( . 1.6), -

 « ».



15

. 1.6

Open Project ( . 1.7).

. 1.7
, 

 ( . 1.8)  « ».

. 1.8
-

. -
Watch. 

, -
.

int main()
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{
int a=5, b=2, c, d;
c=a+b;
d=a-b;
return 0;
}

Watch Run->Add Watch.  
Expression , 

 ( . 1.9).

. 1.9
, -

Watch List,  ( . 1.10). 
, 

.

. 1.10
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 ( ) , -
, -

. 

. 
. -

. 
 Watch . 1.11.

. 1.11
. 1.12 , 

("Welcome to Borland Developer Studio
2006!!!") , -

printf.

. 1.12
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, 
Run->Run F9.

. 1.13.

. 1.13
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 2

,
, . 

.
 2.1

1. .
, -

: , , 
.

2. .
-

:
 – RC 2 ;

 – 2RS ;
 – 24 RS ;

 – 3

3
4 RV .

3. .
-

:
 –  (R);

 –  (Pi);
 –  (C),  (S ), 

 (S )  (V).
 (2;

2,5; 3,75), .
4. .

 ( . 2.1).
5. .

++ .  – -
. 

. 
int main(). main ,  

. 
, 

return 0.
 ({…}) .

#include <stdio.h>
#include <math.h>
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int main()
{

float R,C,S1,S2,V;
printf("Input R->");
scanf("%f",&R);
C=2*M_PI*R;
S1=M_PI*pow(R,2);
S2=4*M_PI* pow(R,2);
V=4*M_PI* pow(R,3)/3.0;
printf("\nC=%6.2f",C);
printf("\nS1=%6.2f",S1);
printf("\nS2=%6.2f",S2);
printf("\nV=%6.2f",V);
getchar(); getchar();
return 0;

}

. 2.1

R

C=2*Pi*R
=Pi*R*R

=4*Pi*R*R
V=4*Pi*R*R*R/3

C, S ,
, V

Pi=3.14
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. -
 (R,  C,  S1,  S2,  V) 

, float. -
-

. . 2.1 
, .

 2.1

 ( )
char 8 -128 – 127
signed char 8 -128 – 127
unsigned char 8 0 – 255
short 16 -32768 – 32767
unsigned short 16 0 – 65535
int -

unsigned int -

long 32 -2147483648 – 2147483647
unsigned long 32 0 – 4294967295
float 32 3.4*10-38 – 3.4*1038 (7 )
double 64 1.7*10-308 – 1.7*10308 (15

)

:
 [= ][, ...];

, .
-

<stdio.h> ( ). printf("Input R-
>")

Input R->, , 
 ( ).  '\n' -

.
scanf("%f",&R).
. -

scanf %f -
, 
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. %f float. -
, 

. &.
printf("\nC=%6.2f",C).

, -
 \n %f, .

-
.

-
 – , . 

 «6» , -
,  «2» – 

. , -
. ,

.
printf, scanf  getchar()

<stdio.h> .

 ( ++). , -
cout<<"Input R->"<<endl.

 Input R->,  
endl.

cin>>R
R. cin -

 ( ) >>.

cout<<"C="<<C<<endl,  ,  -
, , . 

, . -
,  

. <iosteam.h>.
#include<iostream.h>
#include <math.h>
int main()
{

float R,C,S1,S2,V;
cout << "Input R->" << endl;
cin>>R;
C=2*M_PI*R;
S1=M_PI*pow(R,2);
S2=4*M_PI* pow(R,2);
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V=4*M_PI* pow(R,3)/3.0;
cout<<"C="<<C<<endl;
cout<<"S1="<<S1<<endl;
cout<<"S2="<<S2<<endl;
cout<<"V="<<V<<endl;
getchar(); getchar();

  return 0;
}

M_PI, -
<math.h>. -

<math.h> . 2.2.
 2.2

<math.h>

acos
asin
atan
atan2
ceil
cos
cosh
exp
fabs
floor
fmod
frexp
ldexp
log
log10  10
modf
pow
sin
sinh
sqrt
tan
tanh

++ . 2.3.
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 2.3
++

[] - 16

() 16
. 16

-> 16
++ 15
-- 15

++ 14
-- 14
sizeof 14

) 14
~  NOT 14
!  NOT 14

- 14
& 14
* 14

* 13

/ 13
% 13

+ 12
- 12

<< 11
>> 11
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< 10
<= 10

> 10
>= 10
== 9

! = 9

&  AND 8

^  XOR 7

|  OR 6

&&  AND 5

||  OR 4

? : 3

= 2

*= 2
/= 2

%= 2

+= 2

-= 2

<<= 2

>>= 2

&=  AND 2

. 2.3
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^=  XOR 2

|=  OR 2

,  1

6. .
, -

.2.4.
 2.4

 2.1
R C Sc V

0 0 0 0 0
2 12,57 12,57 50,27 33,51
2,25 14,14 15,9 63,62 47,71

7. .
.2.2.

. 2.2
 2.2

x :

12
23

2sin
22

2sin1 xe

x
xx

xxy .

#include <stdio.h>
#include <math.h>
int main()
{

. 2.3
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float x,x1,x2,y;
printf("Input x->");
scanf("%f",&x);
x1=pow(sin(pow(x,2)+2*x),3)+1;
x2=fabs(x-2*x/(sin(x)+2))+2;
y=x1/x2+exp(2*x+1);
printf("\ny=%6.2f",y);
getchar(); getchar();

 return 0;
}

.
.2.3.

.2.3
 2.3

:
A(x1,y1), B(x2,y2), C(x3,y3). , -

 ABC.
:

cpbpappS , p – ; a, b, c – 
, .2.4.

. 2.4

 2.4
. -

, ,  n 
 m ?
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 2.5
, 

, , . ,
4000  = 0  1  6  40 .

 2.6
, 

. -
,

12  00  –  = 0.
2  30  –  = 105.

 « »
2.1. 

x .2.4). -
.

 2.4

1 1sin2
2cos

5ln 24 x
x
x

xxy 16 xex
xx
xxy 2

2

2

2cosln
128
107

2
2

3
1

3sincos
cossin xe

xx
xxy 17 1

1cos
1ln 2

2 x
x

xxxy

3 xxx
x
xy 4

2 ln
2

cos
18

1ln
1-xsin

1sin
2

2

x
xy

4 2sin
22

2

1412cos
1sin1

x

x

e
x

x
y 19

xx x
x

xey 1
5cosln 3

1sin 2

5 1sin53 2

253

x
xexxxy

x

20
25sin2
1

1cosln
43

2

2

x
x

x

xy x

6
xxe

x
x

y sin2
2 10

1ln
cosln

21
54

2

2

1sin2
ln

sin10 xx

x
e

xxy x

7 2
1

cosln

)2sin(cos2

2x
e

xxy
x

x

22
12

23

2sin
22

2sin1 xe

x
xx

xxy

8
1sin

2

2

1cos
2sin

ln2 xe
x

x
y 23 5

2

24

2
3

102ln

1cosln
3sin2

x

e
xx

x
xy
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.2.4

9
1cos

23

32 2

115

7 xe
xx

xxxy
24

1sin
1

2sinsin
2sin

cos

2

222

x
x

xaxx
x

xy

10
1

1cos
1ln 2

2 x
x

x
xxy

25

1
2,1sin

2cosln

1
1sincos 2

2

2
2

xe
x
x

x
y

11
1ln

1-xsin
1sin

2
2

x
xy 26

2sinln

2sin1
22

2sin1 2

2

22
x

xx
xx

xxy

12 1sinln
312

3

2
12

x
xx

ey x

27
x

x

x

x

e

x

xx
y 2

3

1sin

2
cos5

2cos
ln

cossin

2

13
2

2

2
1ln

112cos
1sin1 x

x
xy 28

1sin
cos

sin

2

2cosln
10

x
x

x

e

x
xy

14
xxe

x

x
xy sincos

2

2

1ln

cosln
3cos2

29
54

2

2

1sin2
ln

sin10
xx

x
e

x
xy

x

15
xx

x

xey 1
5cosln 3

1sin 2

30

25sin2
1

1cos
ln

43
2

2

x
x

x

xy x

2.2. , 
.

1. r , -
. , -

.
2. , -

 50% , ,  30%
, ,  20% . ,

?
-

.
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3. . 
 ( ) .

4. . 
, , , .

5. , . -
 ( ) -

.
6.

 %,  – .
, 

N ?
7.

b . v1 ; 
 – v2 . , 

 « »? ? 
, , v1
v3 ?

8. r
?

9. ,
N r?

10. ,  – , 
 – . -

?
11. , -

 – p % . ?
12.  10 . 

 10% .
 7 ? , 

 20 ? , 
 100 ?

13. . -
 6  40 ,  –  8 .

 13  20 .
, ,

, , ?
14. , . -

.  1 ,
 – 2 ,  – 3 . -

, ?
15. . , 

: , !» 
: « , ! , 
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, , , , 
,  … , ?»

16. . 
. 

. 
.  .  

. ?
17. , -

, .  1
, 2 , 4 -

. ?
18. , 

, . 
?

19.  5  – 100 .  52 .
 – 43,  – 34, 

 – 30. ?
20. m , -

n. h , 
q. ?

21. -
 v, . -

,  g, . -
 t ?

22. n n ,  n , 
n , -

n . 
?

23. S . -
v, -

. 
g, . , -

, , 
,

. -
?

24. . , 
n, , m. ?

25. n m . 
t ?

26. t,  – m,  – n . 
,  – ?
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27.
, , ; 

n . , 
,  ,  ,  n
; . 

. 
?

28. n . 
m ? (400  = 1200 . = 12 .).

29. . -
, 1 ;  – 2 .

, 
3 ? 0

.
30. , k , ,

 %.  
s, -

?
31.

k .  1 , 
. -

s , n ?
32.

1 %,  – 2 3 %. -
 ( ).

33. :
=k1·x+b1 =k2·x+b2.   ( )  

.
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 3

-
, . -

,
if switch. if

, switch
– .

 if
-

. . 3.1.

. 3.1
:

if ( ) _1; [else _2;]
, -

. 
, , . -

, .
 (

else). , 
 ({}), , -

. , 
 (

). , , ,
.

 3.1.
x.

 1  2
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.3,5

,30,
ln

,0,5

2

xx

x
xx

x
xx

y

: -
 (2; 2,5; 3,75), 

.

 ( . 3.2).

y=ln(x)/(x2+x) y=(x+5)1 /2

x

x 0

x 3

y=x-5

y

. 3.2

#include <stdio.h>
#include <math.h>
int main()
{
float x,y;  // , 

 printf("Enter x ");
 scanf("%f",&x);  //  x
 if (x<=0)
    y=x-5;
 else if (x<3)
    y=log(pow(x,2)+x);
         else
            y=pow(x+5,1/2.);
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printf("y(%2.1f)=%2.1f",x,y);  //  y(x)=y
getchar();getchar();
return 0;
}

 3.2. , -
, , 

 O (0,0)  R.

 – x,
y. .

=90º, =x, AC=y, -
, 

2 ( )= 2 2.
2=x2+y2. -

:
x2 +y2 R2.

:
 –  (R)  (x  y);

 –  – « ».

 (2; 2,5; 3,75), -
.

 ( . 3.3).

. 3.3

x2 +y2 R2

x, y, R
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#include <stdio.h>
int main()
{
float x,y,R;  // , 

 printf("  X, Y, R ->");
 scanf("%f%f%f",&x,&y, &R);//  x,y,R
 if (x*x+y*y<=R*R)
      printf("A(%2.1f,%2.1f)  (R=%2.1f)",

x,y,R);
 else
     printf("A(%2.1f,%2.1f)  (R=%2.1f)",

x,y,R);
getchar();getchar();
return 0;
}

, 
. 3.1.

 3.1
 3.2

x y R
0 0 0
2 2 1
1 1 2

 3.3. , -
, .

. -
, . 

, , :
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2
0
0

122

xy
y
x

yx

.
,  – -

.

-
:

 –  (x y);
 –  – « -

?».
 (2;

2,5; 3,75), .

 ( . 3.4).

. 3.4

#include <stdio.h>
main()
{
float x,y;  //
 printf("  X, Y ->");
 scanf("%f%f",&x,&y);
 if (x*x+y*y<=1 || x<=0 && y<=0 && y>=-x-2)

. .

x, y, R
:

x2+y2 1 
(x 0  y 0  y -x-2)
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        printf("A(%2.1f,%2.1f)  ", x,y);
 else
        printf("A(%2.1f,%2.1f)  ", x,y);
getchar();getchar();
return 0;
}

, 
.3.2.

 3.2
 3.3

x y
0 0
1 1
-1 -1

 switch
switch ( ) 

. :
switch ( )
{
case _1: [ _1]
case _2: [ _2]
…
case _n: [ _n]
[default:  ]
}

 (
), 

, , 
. , -

, -
.

-
break .

,
.

 3.4. , 
.

:
 –  (a b)  (op);

 (res).
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, 
.

#include <stdio.h>
main()
{
float a,b; //
float res; //
char op;  //
bool f=true;
 printf("Input op ->");
 scanf("%c",&op);
 printf("Input a, b ->");
 scanf("%f%f",&a,&b);
 switch (op)
 {
  case '+':
    res=a+b;
    break;
  case '-':
    res=a-b;
    break;
  case '*':
    res=a*b;
    break;
  case '/':
    res=a/b;
    break;
  deault :
    printf("No %c operation", op);
    f=false;
 }
 if (f)
 printf("%2.1f %C %2.1f = %2.1f", a,op,b,res);
getchar();getchar();
return 0;
}

 « »
3.1. .

x.
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1.

.5,
,50,cos

,0,2

xx
xx

xx
y

2.

.5,
,50,5cos

,0,4

2

2

xxx
xx

xx
y

3.

.5,3
,50,cos

,0,2

xxx
xx

xxe
y

x

4.

.3,
,30,cos

,0,ln

65 xx
xx

xx
y

5.

.5,
,50,2sin

,0,

xx
xx

xe
y

x

6.

.5,
,50,cos
,0,sin 2

xxe
xx
xxx

y
x

7.

.5,3
,50,cos

,0,3 2

xx
xx

xx
y

8.

.5,

,50),
6

cos(

,0,2

xx

xx

xe

y

x

9.

.5,
,5,cos

,,4

xx
xx

xx
y

10.

.5,
,55,0

,5,

1 xe
x

xe
y

x

x

11.

.5,sin

,5
2
3),cos(

,
2
3,2

xx

xx

xx

y

12.

.25,4
,256,

,6,2

x
xe

xx
y x

13.

.10,5
,100,cos2

,0,5

xx
xx

xx
y

14.

.5,2cos
,52,

,2,2sin

xx
xee

xx
y xx

15.

.5,5
,50,ln

,0,2

xxx
xx

xx
y

16.

.1,sin
,10,
,0,5

xx
xe

xx
y x

17.

.3,4
,31,5

,1,3 2

xx
xx

xx
y

18.

.0,cos
,0,10
,0,sin

xx
x
xx

y

19.

.5,ln
,55,

,5,222

xx
xe

xx

y x

20.

.1,15
,12,2cos

,2,52

xx
xx

xx
y

21.

.3,5sin

,30,
1

2cos
,0,5sin

2

xx

x
x

x
xx

y
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22.

.6,

,63,
6

1
,3,93

3

2

xx

x
x

xxx

y

23.

.2,

,23,
6

1
,3,93

3

2

xx

x
x

xxx

y

24.

.5,105
,55,1ln

,5,
1cos

5

2

2

2

xxx
xx

x
x

x

y

25.

.1,sin5

,10,cos2
,0,5sin

2

2

xxx

xxx
xx

y

26.

.6,
,63,2ln

,3,3

3 xx
xx

xx
y

27.

.8,45

,82,4

,2,5

2

4 23

3

xxx

xxx

xx

y

28.

.1,
,10,cos2

,0,5

xx
xx

xx

y

29.

.3,5

,30,
ln

,0,5

2

xx

x
xx

x
xx

y

30.

.4,
5

5
,40,3

,0,
1

5

34

2

x
xxx

x
xx

x
x

x

y

31.

.5,
5

ln5
,53,3

,3,
1

4

2

2

x
xx

x
xx

x
x

e

y

x

.
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2.2. . -
-

.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.



44

25.

26.

27.

28.

29.

30.
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3.3.
1. A, B, C, D.  ,

.
2. . -
, .
3. . -
, -

.
4. . -
, .
5.  (X1, Y1), -

R. , X, Y -
, .

6. X, Y.  ,  -
.

7. . -
, L1 L2 (L1<L2).
8. -

, R2,  (X, Y). , X1,
Y1 .

9. A, B , C. , -
, .

10. A, B, C . , -
, , , , 

.
11. . ,

, .
12. . ,

M.
13. ,

. , 
, .

14. , , R -
, 

. , , 
, .

15. , R -
, -

. , 
, , .

16. , .
R,

, .
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17. A(x1,y1)  B(x2,y2). , -
, .

18.  ( ). ,
, , 

.
19. a, b, c d. 

. 
3, 5, 9, 10.

20. A(x1,y1), B(x2,y2) C(x3,y3). 
. , ABC .

21. a, b, c. , 
b c a.

22. a, b, c. , 
. , 

.
23. R. , -

a .
24. A, B x, y,

z . , , -
.
25. a, b, c, d. -

. , -
.

26. A(x,y). , -
 (x1,y1), (x2,y2), (x3,y3).

27. , -
 ( ). 

 (x1,y1)   (x2,0),  – (x3,y3)   (x4,0).
, , -

, , .
28. A. ,

 ( ).
29. a, b c. , -

, -
.
30. y=kx+b -

R . 
? 

, .
31. R -

X, Y. , -
, .
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3.4.  « ».
1. , x – -

; a, b, c –  :

.5,sin

;4,ln

;3,

;2,sin

;1,

2

2

2

xcxbxe

xcxbxa

xbxa

xxba

xcxbxa

y

ax

 ( x ) -
.

2. -
: a, b, h, 

, S. , 

.
3. , -
 (1 – , 2 – , 3 – , 4 – ) -

, .
4.  12- . 

: , , , ,
, , , , , , . -

, 
. ( : 1996 . –  –

.)
5.  k  1  99  « k »,

, k  « » -
 « »  « ». , 11 , 22 , 51 .

6. , -
 (1 – , 2 – , 3 – , 4 – , 5 –

) L
.

7. ,  1  12
) 

 ( ,  1,  1
 – , 7  – ).
8. N.  4, 

N=4k  ( k  – ); -
 4   1  – N=4k+1;   4   2  –
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N=4k+2;   4   3  – N=4k+3. ,
12=4·3, 22=4·5+2.

9. , 
. , :

».
10. x  y. -

 (1 – , 2 – -
, 3 – , 4 – ). , 

.
11. , -

 (1 – , 2 – , 3 – , 4 – , 5
– ) M

.
12. :

a, S, h, r, 
R. , 

.
13. 

, :
 7, -

-
 14.

14. , 
. .

15. , -
, 

.
, 7 

204 
52 

16. 
.

17. x y. 
 (1 – , 2 – , 3 – -

, 4 – ). , 
.

18. , , 
, , ,

.
19. .  4 

 ( , , , ).
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20. k , .
 «k » . ( : k=23, 

 « »; k=3651,  «
»).

21.  ( ),
 ( )  ( ). -

, -
.

22. , 
. , :

».
23. ,  ( -

, , , .) , 
.

24-31. , 
, , 

:

24.

25.

26.

27.
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28.

29.

30.

31.
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 4

-
. , . 

, , ,
-

.
. -
 ( ),

 ( ). 
, -

. -
, , 

.
, 

, . -
, -

, .
,

, -
, .

, .

 (while)

while :
while ( ) ;

, -
. -

.  (  0), -
, -

, .  (
0), .

, -
:

whil  ( )
{

}
 – -

while (true) while (1)
.
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while
. :

while (int x = 0)
{
...
/*  */
}

 4.1. , -
.

int main()
{
int n;
printf("Input n->"); scanf("%d",&n);
int i=1;
while (i<=10)
{
  printf("\n%2d*%2d=%2d",i,n,i*n);
  i++;
}
getchar();getchar();
  return 0;
}

 (do while)

:
do

while ;
, -

, . 
 0), . , 

 0 
. 

.
 4.2.  4.1, -
do…while.

int main()
{
int n;
printf("Input n->"); scanf("%d",&n);
int i=1;
do
{
  printf("\n%2d*%2d=%2d",i,n,i*n);
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  i++;
}
while (i<=10);
getchar();getchar();
  return 0;
}

 (for)

for :
for ( 1; 2; 3) ;

1
, . 2 – -

, , .
3 , 

.
for:

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

, 3
 2, 2  ( ), -

, for.
, -

. , , 
. 

-
. 

. 
. for  (

!).
for while

:
1;

 while ( 2)
 {  
    3;
 }

for    ( -
, ).

 4.3.  4.1, -
.

int main()
{
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int n;
printf("Input n->"); scanf("%d",&n);
for (int i=1; i<=10;i++)
        printf("\n%2d*%2d=%2d",i,n,i*n);
getchar();getchar();
  return 0;
}

 –
-

. , -
:

– , , 
, 

 ( );
– , , -

;
– -

;
– ,

.

 « »
4.1. .

1. N. NN 321! .
2. N.  :

222
1

1
2
1

1
1
1

1
N

.

3. N.  :
n

n
2

12
6
5

4
3

2
1 .

4. , N. :
a( +1)(a+2)(a+3)...( +N-1).
5. , N. :

)()1(
1

)1(
11

naaaaaa
.

6. , N. :

naaaa 242
1111 .

7. ,  N. :
)()2)(( 2NaNaNaa .

8. : (1+sin1!)(1+sin2!)...(1+sin10!).
9.  N :
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xxx N!!2 sinsinsin ,  x – .
10.  N :

!!2 sinsinsin Nxxx ,  x – .

11. N :
!

1
!3

1
!2

11
N

.

12. N : 2
1sin

2
1sin1sin

NNN
.

13. N :
N

N
NN cos

!
cos

!2
cos

!1 .

14. N :
Nxxxxxx cos12cos1cos1 222 ,  x – .

15. N :
!1!12!11 N

aaa ,

a – .

16. 222
1

1
3
1

1
2
1

1
H

P , H>2.

17. y=cos(1+cos(2+...+ os(39+cos(40))...)).
18. : nxxxxy coscoscoscos 32 .
19. y, n>1: y=1!+2!+3!+...+n!.
20. y=sin1 +sin2!+sin3!+.. +sin10!.
21. N :

N321sin
1

321sin
1

21sin
1

1sin
1

.

22. N :

Nsin2sin1sin
1

2sin1sin
1

1sin
1

.

23 – 31. :

23.
10

1

4

1n n
n .

24.
40

1 3

1
n nn

.

25.
10

1

1
n n

arctg .

26.
15

1

2

n

nen .
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27.
40

1

3 1
n n

n .

28.
25

1

2

4
cos

n n
.

29.
10

1 33 )2()1(
1

n nnn
.

30.
40

1 122)12(
1

n nn
.

31.
100

1 )1(
1

n nn
.

32.
20

1 )12(n

n

n
e .

33.
10

1 )1(
1

n nn
n

.

4.2. .
1.  y –  sin(x), sin(sin(x)), sin(sin(sin(x))),

…,  10-4.
2. 

cos(ctg(h)),  h = 1, 2, 3, … .
3.  E (E>0). -

:
1

13cos
3
1

n

n
n . , 

n3
1 ,  E.

4–13. , 
=10-4:

4.
!9!7!5!3

9753 xxxxxshxy ;

5.
!4!3!2!1

1
432 xxxxey x ;

6.
5432

)1ln(
5432 xxxxxxy ;

7.
9753

9753 xxxxxarctgxy ;
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8.
!9!7!5!3

sin
9753 xxxxxxy ;

9. 753 7
1

5
1

3
111

xxxxx
arctgy , x=1, 2, 3, …;

10.
0

642

)(
!6!4!2

1cos
n

n xtxxxxy ;

11.
0

642

)(
!7!5!3

1sin
n

n xtxxx
x

xy ;

12.
0

5

5

3

3

)(
15

1
13

1
1
1

2ln
n

n xt
x

x
x
x

x
x

xy ,

x>0;

13.
!4!3!2

1
432 xxxxey x , x ;

14. e (e<10-2). a1,
a2, …, an :

1
1

1
3
1

1
2
1

1
i

ai .  -

, eaa nn 1 . 
. -

.
15. chx -

!12!4!2
1

1242

n
xxxchx

n

!12

12

n
x

E
n

.

16. -
10

1

2 85cos
i

xiy .  x,  13

 33  1.5,  do while.
17. 

))(sin( ixctg , 1x  – , 3.01 ii xx .
18. :

1210 ,1,0 kkk fffff . , 
m (m >0).
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19. n. t
true, )sin( kx , k=1, 2, 3, … n,

, false.

20.  f(x)= )1sin(xex x -
,  0, , 

x=-1  0.001.
21. :

1210 ,1,0 kkk fffff .  -
, M  (M>0).
22. , -

3323 ;22
xx

eexx , 
x=-2  0.01.

23.  (  100). -

[-30; 70]. , -
 « » , , 

. .
24.  A,  X,  E.  -

y1,  y2, …, y0=A;
2

1
1

i
i

i
y
Xy

y ,

i=1, 2, 3, …, yn, -

Eyy nn
2

1
2 .

25. -

:
9
1

7
1

5
1

3
1

14 , , 

, . -
 0.001.

26. , :
8

16
,

4
9

,
2
4

,
1
1

, S>1?

27. , :
4

10
,

3
7

,
2
4

,
1
1

, S>1?
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28. , :
4
7

,
3
5

,
2
3

,
1
1

, S>1?

29. , :
8
7

,
6
5

,
4
3

,
2
1

, S>1?

30. , :
4
1,

3
1,

2
1,1

, S>1?
31. 

sin(xk), =1, 2, 3, ….
4.3. .

1. n. 
.

2. n. -
, .

3. m n ( 9999,9999 nm ). -
, m , 

n.
4. 99n . , 

k .
5. n, k . , 

nk (  109) m.
6. n- , 

k .
7. -

.
8.  [n,  m] , -

.
9.  0  1000000. , -

 1  5.
10.  0  1000000. , -

 2  6.
11.  0  1000000. , -

.
12.  0  1000000. , -

.
13. k- .
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14. K (K 109). -
 ( , 546085 => 045568).

.
15. K (K 109). -

 ( ,
546085=>865540). .

16. K (K 109).  -
 ( , 5485 => 5845).
.

17. K (K 109).  -
, K

, 234583 => 353). -
.

18. K (K 109). -
 ( , 234583 => 3458).

.
19. K (K 109).

. -
.

20. K (K 109).
. -

.
21. K (K 109).

, . -
.

22. K (K 109).
, T ( 9).

.
23.  K (K 109).

. 
.

24. K (K 109).
, -

 ( , 956569 – -
 2 –  5).

25. K (K 109).
K  T (0 9). -

.
26. K (K 109).  -

, K
 ( , 2854353 => 2354358). 

.
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27. K (K 109).  -
, K  ( -

, 2134513 => 23453). .
4.4. .

1. , N
M. , 

 « »  (« » ,
).

2. , N
M. , 

 « »  (« » ,
).

3. , N
M. , -

 « »  (« » ,
).

4. , N
M.  « »  (« » -

, 
).

5. , N
M. , -

 –  (
, : 234432  254452).

6. , N
M. , 

 –  ( -
, : 234432  254452).

4.5. .
1. . , 

 2% , 
 –  3  5% . 

1000 , .
2.  A  100 

B , , 
 80%. -

 24 . ?
3. , 

100 : 
. : -

.
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4. , -
. 

. , 
. 

: -
?

5.  20 . 
-

: , . 

: ?
6.  3,5 

 (  1 ) -
: , , . -

:
 12 , ?

7. ,  100  A 
 75 ,  B – 80 . -

, -
 10 . ?

8.  128 -
.  67 

 53 
. -

 13 
: ?

9. . -
, . 

, . , -
, , 

. ,  3, 4, 5  6 , 
 7 , . -

.
10.  64 . 

 ( )?
11.  3  2 . -

,  3 , 6, 9, 12  24 .
12. ,  10 .

 10%  
.  7 ? 

,  150 ?
13. , ,  10

.,  5 .,  – 0,5 ,  100 . 
100 ? .
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14. A ., 
B . . 

 3%. -
, -

,  (10 ), -
.

15.  7 , -
.  1 . 

.  -
,  ( .  14 ).

, -
. . -

, 
 ( .  21 ). 

, , 
. 

? , ?
16. , 

 1 . , ,
, . , 

, , . 
1/3 , , -

, . , -
 1/4  .  ,  

 N- ,  1/N , . -
 1/N , -

.  .
17. , .

-
:

FRC-RB-RA 2

t
R ; FREFD

t
F ,

R – ; F  – ; AR – -
; BR2 – ; CRF

– ; DF – 
; ERF – .

A=0,04, B=0,00005,
C=0,002, D=0,03 E=0,0002. -

, -
 340  35.
18. , -

. -

: Vk-G
t
V

,
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V – ; k  – 
; G – .

. k
.

19. N . i-
ti – , -

[2,5; 10,4].
t1, t2, …, tN – -

. , -
.

20.  1,05 .; -
 10,25 .,  12  – 110 .

, 
 ( , 13 

 10,25 . + 1,05 . = 11,30 .).
21. -

. -
 8 . -

 2 . , 
 0,15 .

, , 

teQQ 0 ,

0Q  – ;
P

2ln
;  – .

t ,
Q .

22. ,  1  ( , ) -
10105.7 . 

) teNN 0 ,

0N  – ;
t
2ln

; T –  (

 5570 ).

 0  6000  500 ,
 0  ( ).

23. hze0 .

, 3
0 29.1 , z 11025.1 4 , -

 0   1000   100  .
,  1 3.
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24.  V 3 -
 10 . -

Q 3 , 
. 

VQteCC 0 ,
 t – ; 0 – .

, -
 0,1 . 

Q=150 3 , V=10000 , 0=10 .
25.  2000  20 . -

 5%. , -
 25 .

26. 
.  10 
   1 . -

 9   -
 1,6 . 

 1 ;  4 . -
, .

27. , 
S . 

P . k
. ?
28.  100 . 

 15 .  – 5% . 
, 

 5 . 
?

29. , 

(0,618). .
30. , : 

S, V P -
?

31. . 
1770 .  31 , 

 –  21 . ? -
.
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 5

 –  (double, float,
int .). -

. 
:

 [ ];
 [ ];

 – .
- .

 void.

.
:

– ;
– ;
– , 

.
++ -

, . -
.

int A[10]  –   10  -
 ( sizeof(int)) 

, int. 
[i],  – ; i – -

 (0<=i< n); [i] – .
, ++ 

 0.
:

double b[10]; /*  10  double */
,

 ( ) 
. , Mas[2], VectorZ[10]

Mas VectorZ.
 5.1.  20 . -

.

#include <stdio.h>
#include <mem.h>
int main()
{
 //
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 int a[20];
 //Input
 for(int i=0;i<20;i++)
 {
  printf("Input a[%d] ", i);
  scanf("%d", &a[i]);
 }
 //
 for(int i=0;i<20;i++)
  printf("%d ", a[i]);
 printf("\n");
//
 for(int i=0;i<20;i++)
  printf("%d\n", a[i]);
  getchar();getchar();
 return 0;
}

 3 
. 5.1.

. 5.1

random(100)  0  99 -
.

:
//  0  99 
a[i]=random(100);
//  -50  49
a[i]=random(100)-50;

[A, B] -
: random(B-A+1)+A, -

 – (double)rand()/RAND_MAX*(B-A)+A.
-

, randomize().
 5.2. N  –15  38.

.
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#include <stdio.h>
int main()
{ int a[100];
 randomize();
 int k;
 printf("Vvedite razmernost massiva=");
 scanf("%d",&k);
 //
 for(int i=0;i<k;i++)
  a[i]=random(38-(-15)+1)-15;
//
 for(int i=0;i<k;i++)
  printf("a[%d]=%d ", i,a[i]);
 printf("\n");
  getchar();getchar();
   return 0;
}

 ( ) 
 5.3.  15  –

10  15. .

#include <stdio.h>
int main()
{ int a[15];
 randomize();
 int s;

s=0;
 for(int i=0;i<15;i++)
 {
  a[i]=random(15-(-10)+1)-10;
  printf("a[%d]=%d ", i,a[i]);
  if (a[i]%2==0) s=s+a[i];
 }
 printf("\n");
 printf("s=%d", s);
  getchar();getchar();
   return 0;
}

. 5.2.

. 5.2
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 5.4. . 
. .

#include <stdio.h>
int main()
{
 const n=15;
 int a[n]={3,5,2,8,1,-5,4,-2,-13,-8,2,3,1,-3,4};
 printf("First massiv\n");
 //
  for (int i=0; i<n; i++)
  printf("a[%d]=%4d  ", i,a[i]);
  printf("\n");
 //
 int MinValue=a[0]; int MinIndex=0;
 for (int i=1; i<n; i++)
     if (a[i]<MinValue)
          {
             MinValue=a[i];
             MinIndex=i;
           }
 printf("Min=%d\n", MinValue);
printf("MinIndex=%d\n", MinIndex);
 //
 int tmp;
 for (int i=0; i<n-1; i++)
  for (int j=i+1; j<n; j++)
 if (a[i]>a[j])
 {
  tmp=a[i]; a[i]=a[j]; a[j]=tmp;
 }
   printf("Massiv posle sortirovki\n");
 for (int i=0; i<n; i++)
  printf("%4d", a[i]);
 getchar();
 return 0;
}

. 5.3.

. 5.3
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 « »
5.1. -

[a; b] .
1. a = -10 b = 7;
2. a = -15 b = 37;
3. a = 25 b = 57;
4. a = -65 b = 2;
5. a = -100 b = 107;
6. a = -15 b = 88;
7. a = -18 b = 23;
8. a = -37 b = 56;
9. a = -22 b = 132;
10. a = -8 b = 45;
11. a = -19 b = 37;
12. a = -48 b = 32;
13. a = -13 b = 10;
14. a = -105 b = 66;
15. a = -25 b = 87;
16. a = -78 b = 43;
17. a = -16 b = 21;
18. a = -45 b = 52;
19. a = -1 b = 48;
20. a = -9 b = 60;
21. a = -3 b = 29;
22. a = -74 b = 39;
23. a = -23 b = 20;
24. a = -12 b = 4;
25. a = -66 b = 33;
26. a = -10 b = 29;
27. a = 20 b = 44;
28. a = -11 b = 31;
29. a = -5 b = 5;
30. a = -23 b = 35;
31. a = -17 b = 16.

 –
.
1. a0, ..., a50. -

,  5, 
, ai<i2.

2. n a0,
..., an-1. -

,  5  7.
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3. n, p
a0, ..., an-1. -

, p.
4. p, q a0, ...,

a66 ( 0qp ).  a0, ..., a66

, p q.
5. n,  
a0, ..., an-1. -

a0, ..., an-1.
6. n, 
a0, ..., an-1. -

ai a0, ..., an-1, 
i+1<ai<i!.

7. n,  
a0, ..., an-1. a0, ..., an-1 -

 0,5,  0,1.
8. n, a0,

..., an-1. a0, ..., an-1 -
. , [3; 7],

.
9. n, a0, ...,

an-1. a0, ..., an-1 , 
[1; 2] , . -

,  [1;2].
10. n, a0, ..., an-1. 

-
a0, ..., an-1.

11. n,  
a0, ..., an-1. 
a0, ..., an-1 . , 

.
12. a0, ..., a45. -

a0, ..., a35 -
.

13. n, a -
x0, ..., xn-1. x0, ..., xn-1

, , , 
, 

 – 10.
14. a0, ..., a49. b0,

..., b49, , 
.
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15. n, r -
a0, ..., an-1 ( 2n ). -

 (a0,  an-1),  (a1,  an-2), ..., (an-1,a0) , -
r .
16. . -

, 
.

17. ,  20 . 
, . 

, A .  ,
, K (K -

). , .
18. . , 

.
19. ,  25 . :
– , ;
– , 

A ;
– , 

.
20.  (  100 ). 

.
21. N . , 

. .
22. , 

, , 
.

23. , , -
 13.

24. . -
.
25. X A[n]. -

, X. 
.

26. 
.

27. 
, -

.
28. . -

.
29. . 

, .
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30. . 
.

31. . -
, -

.
5.2.

1.  25 . -
, ,

.
2. A0,  …,  49. -

={A1, A2, …, A49, A0}.
3. A[n]. B[n],

B={A0, A0+A1, A0+A1+A2, … , A0+A1+ …+ An-1}.
4. A[n]. , :

.0][,

;0][,11
;0][,

][
][][

][][

iAee

iA
iAee

iB
iAiA

iAiA

5. A0,  …,  A49. -
0, …, 49, , 

.
6. n, X0, …, Xn-1. 

X0,  …,  Xn-1 , , -
. .

7. n, A0, …, An-1. 
A0, …, An-1

,  10.
9. A, N, X0, …, Xn-1. , 

X0,  …,  Xn-1 , .  
,  0.

10. [30]. -

3015183172161 ...,,,,]15[ AAAAAAAAD .
11. [20]. 

.
12. [15]. -

.
13. [25], 

.
14. B n -

1

0

)1(n

k

k

K
BC .
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15. X n

, 
1

0

1

0
,

n

k
k

n

k
k XBXA .

16.  1- , 4- , 9- , 16- , …, k- -
X n  (k  – , -

n ).
17. X0, X1, …, Xn-1 n -

n

ni
i

n

i
i XDXC

2

1
2

0
, .

18. , -
: X0, X3, X6, . . – X0, X1, …, Xn-1.

19. X0,  X1,  …,  Xn-1 n -
1

2

0
12

1
2

0
2 2,1

n

i
i

n

i
i XXC .

20. C0, C1, …, Cn-1
B0,  B1,  …,  Bn-1 n

: 2
11

2
00 )(...)( nn BCBCR .

21. n. 
B0,…, Bn-1, Bi = i!.

22. A0, A1, …, An-1 -
X A0X+A1X2+…+An-1Xn.

24. X: X0,  X1,  …,  Xn-1
Yk=X0Xk+1 Y: Y0,  Y1, …,

Yn-1.
25. X n -

T : n
nn XTXTXT 111100 ,,..., .

26. , 
. , .

28. N. -
, .

30. N . 
, .

31. A[n].  :
S=max(A0, A2, …, A2k, …) + min(A1, A3, …, A2k+1, …).
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 6

, -
. -

, , -
.

, 
, -

 – .
:

 int a[2][3]; /* 
    a[0][0] a[0][1] a[0][2]
    a[1][0] a[1][1] a[1][2] */
int w[3][3] = { { 2, 3, 4 },

{ 3, 4, 8 },
{ 1, 0, 9 } };

w[3][3]. , -
, , -

.
++ , 

. -
-

. 
. -

++ , -
.

:
int s[2][3];

s[0], 
s.

int b [2][3][4];
b , , b[1][2]

, b[1]
 3  4. b[2][4], -

, , 
, .

.
char str[] = " ";

, 
, 

'\0'.
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:
1 [ 2 ]

, 
, 

1 2.
1 – , , 

, 2 – . ,
, -

. 1 , 
2 . 2 -

. -
, , 

.
-

 (*).
, ,

, 
, -

, -
. , , arr -

double.
double arr[10];

, i
arr, rr[i], , , 
i[arr]. i double, 

arr, , ,
i . 

, . 
arr .

, arr[i] (
i[arr]) i .

-
, :

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

:
1 [ 2 ]

, 
3 . 

. , -
, 

.
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:
int mass [2][5][3];

mass[1][2][2].
1. mass[1]. 1

, 
, 3 , 

int. mass.

( 3) mass.
2. 2 int

, mass[1].
3.  – 

int, 2 int
mass[1][2].

4. , . -
int.

mass[1][2] , 
int. -

mass[1] .
 6.1. , . 

#include <stdio.h>
#include <mem.h>
int main()
{
//Two-dimensional array
 int b [2][2];
 //Input
 for(int i=0;i<2;i++)
  for(int j=0;j<2;j++)
  {
 printf("Input b [%d][%d] ", i, j);
 scanf("%d", &b[i][j]);
  }
 //Output as matrix
 for(int i=0;i<2;i++)
 {
  for(int j=0;j<2;j++)
 printf("%4d", b [i][j]);
  printf("\n");
 }
 //Zeroing
 memset(b, 0, sizeof(b));
 getchar();getchar();
 return 0;
}
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 6.1 . 6.1.

. 6.1
 6.2. m . -

. -
 – 50.

#include <stdio.h>
int main()
{
 const n=3; //
 const m=2; //
 unsigned char rez[n][m+1]; //
 unsigned char max[m+1]; //
 char name[n][20];  //
 int i, j;
 //
 for (i=0; i<n; i++)
 {
  printf("Input a surname of %d-st participant ", i+1);
  scanf("%s", name[i]);
  for (j=0; j<m; j++)
  {
 printf("Input its result in %d-st round ", j+1);
 scanf("%d", &rez[i][j]);
  }
 }
 //
 for (i=0; i<n; i++)
 {
  rez[i][m]=0;
  for (j=0; j<m; j++)
 rez[i][m]+=rez[i][j];
 }
 //
 for (j=0; j<m+1; j++)
 {
  max[j]=rez[0][j];
  for (i=1; i<n; i++)
 if (rez[i][j]>max[j]) max[j]=rez[i][j];
 }
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 //
 int t;
 for (j=0; j<m; j++)
 {
  printf("Winners in %d-st round with result %d\n", j+1, max[j]);
  t=0;
  for (i=0; i<n; i++)
 if (rez[i][j]==max[j])
 {
  t++;
  printf("%d. %-s\n", t, name[i]);
 }
 }
 //
 printf("Winners in the general offset with result %d\n", max[m]);
 t=0;
 for (i=0; i<n; i++)
  if (rez[i][m]==max[m])
  {
 t++;
 printf("%d. %-s\n", t, name[i]);
  }
 getchar();getchar();
 return 0;
}

 6. . 6.2.

. 6.2

 « »
6.1.  ( ).

1. k×k , 
, 

.
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2. , -
m×n , -

.
3. C , -

A . -
.

4. B. -
, -

.
5. j- A

n×n, 
, ).

6. A. , -
, ,  – 

. .
7. B. 

B.
8. n×n k<n.  

k- k- .
9. B . -

-
.

10. 5×5 K. 
K- , .

11. -
n×m. , 

.
12. -

m×n, 
.

13. -
, R(m×n).

14. -
A n×n, 

.
15. ,

-
.

16. m×n. 
, -

.
17. m×n. -

.
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18. n
, 

. , .
19. 9 -

, , ,
. , 

.
20. m×n, -

. 
, . -

.
21. . -

, -
. , 

.
22. n, 

n. b0, b1, …, bn-1, bi – -
, i- , -

.
23. n. 

b0,  b1, …, bn-1, bi – 
i  ( , b1=1).

24. n. 
b0,  b1,  …,  bn-1, bi – , 

i-  ( -
, bi=100).

25. n. 
b0, b1, …, bn-1, bi – , 

i-  ( -
, b=-1).

26. n. -
, -

.
27. A[m, m] X[m]. -

X[m], X[m].
28. A[m, m] .  1-  2-

, 3-  4- .
29. A[m, m] K .  

, K- .
30. .
31. .
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6.2. .
-

, .
1. 

: , , , . -
 ( ) .

2. 
: , , , . 

.
3.  6 
. .

4. 
: , , , . 

.
5. 

. , 
 ( . , 

).
6.  N  M 

. 
, :  M -

 ( , 
),  (M-2) -

.
7. 

: , , , . ,
.

8. 
: , , , . 

, .
9.  5  6 . 

. 
.

10.  5  6 . ,
 ( ,

).
11.   5   6  .  

. 
.

12.   5   6  .  
. 

.
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13.   5   6  .  
. -

.
14.   5   6  .  

. .
15.   5   6  .  

-
. .

16.   5   6  .  
. , 

.
17.  5  6 . ,

 ( ,
).

18.  8  7 -
.  (

). , , 
.

19.  10 -

. . 
 ( -

). , 
.

20.  10 . 
 5 . , 

. -
, .

21.  8 . -
 5 . -

, . 
, .

22.  6 , 
. 

. , 
. , .

23.  20 
. , 

.
24.  8 .

. 
.
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25.  5 -
. -

. , 
.

6.3.
.

1.  20 -
. -

.
2.  25 . -

, ,
.

3.  10 . -

.
4.  15 -

. 
.

5.  25 -
. -

.
6. ,  20 -

.
7. ,  10 

.
8. ,  15 -

.
9. ,  25 -

.
10. ,  20 , 

, -
, .

11. ,  10 , 
, -

, .
12. ,  15 ,

, 
, .

13  ,   5   3  .  -
. -

, -
.
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14. ,  4  5 .
. 

, -
.
15. ,  3  4 .

. 
, 
.

16. ,  4  4 .
. 

, 
.

17. ,  2  4 .
. 

, -
.
18. ,  3  4 .

. 
, -

.
19. ,  3  2 .

. 
, -

.
20. ,  15 , 

, ,
, .

21.  A[n]. 
, -

.
22.  A -

 A. 
.
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 7

. 
, , , -

, , 
.

, .
, 

. 
struct [ ]
{
  [ ]
} [ ];

.
, stud

struct stud
{
char name[20]; /* */
struct
{
int day; /* */
char month[9]; /* */
int year; /* */
} date;
char address[40]; /* */
} student;

 ( name[20],
date address[40]). 

, , date
day, 

month[9] year). , stud
, ,

. , -
.

-
: , . 

, , -
. -

,  – . -
, 

, . ,
student.name – , student.date.year – .

, :
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stud *p,s;
p->name=”Ivanov A.A.”;

s.name=”Ivanov A.A.”;
 7.1. , -

.
#include <stdio.h>
#include <iostream.h>
// 
struct
{
 int re,  // 
     im;  // 
}a,b,c,d,e;

int main()
{
 cout<<"Enter complex a (re and im): ";
 cin>>a.re>>a.im;
 cout<<"Enter complex b (re and im): ";
 cin>>b.re>>b.im;
 c.re=a.re+b.re;
 c.im=a.im+b.im;
 d.re=a.re-b.re;
 d.im=a.im-b.im;
 e.re=a.re*b.re+(-1)*(a.im*b.im);
 e.im=a.re*b.im+a.im*b.re;
 cout<<"a="<<a.re<<"+("<<a.im<<"i)"<<endl;
 cout<<"b="<<b.re<<"+("<<b.im<<"i)"<<endl;
 cout<<"Result (c=a+b,d=a-b,e=a*b):"<<endl;
 cout<<"c="<<c.re<<"+("<<c.im<<"i)"<<endl;
 cout<<"d="<<d.re<<"+("<<d.im<<"i)"<<endl;
 cout<<"e="<<e.re<<"+("<<e.im<<"i)"<<endl;
 getchar();getchar();
 return 0;
}

. 7.1.

. 7.1
 7.2. , 

 « ».
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#include <stdio.h>
#include <iostream.h>
#include<iomanip.h>

const int n=25, //
//

m=20; //
//

//  - student
struct student
{
 char         surname [m], //
              name[m]; //
 unsigned int day, //
              month, //
              year, //
              ball[3]; //
};

int main()
{
 student stud[n]; //  student
 cout<<"Enter count student: ";
 int k,kol=0; //k-
 cin>>k;
//  k-
for(int i=0;i<k;i++)
 {
   cout<<"Enter information about "<<i+1<<" - student"<<endl;
   cout<<"Surname: ";
   cin>>stud[i].surname;
   cout<<"Name: ";
   cin>>stud[i].name;
   cout<<"Birthday (day, month, year) ";
   cin>>stud[i].day>>stud[i].month>>stud[i].year;
   cout<<"Ball (fisica, mathematica, information) ";
   cin>>stud[i].ball[0]>>stud[i].ball[1]>>stud[i].ball[2];
 }
 cout<<endl;
//

cout<<setw(20)<<"Surname"<<setw(20)<<"Name"<<setw(18)<<"Birthday"<<se
tw(20)<<"Ball(fis,math,inf)"<<endl;

//
  for(int i=0;i<k;i++)
   {
// ,  3 
//
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  if (stud[i].ball[0]==3||stud[i].ball[1]==3||
stud[i].ball[2]==3) kol++;
   cout<<setw(20)<<stud[i].surname<<setw(20)<<stud[i].name<<

setw(8)<<""<<setw(2)<<setfill('0')<<stud[i].day<<'/'
   <<setw(2)<<setfill('0')<<stud[i].month<<'/'<<stud[i].year<<

setfill(' ')<<setw(16)<<stud[i].ball[0]<<' '<<stud[i].ball[1]<<'
'<<stud[i].ball[2]<<endl;

   }
 cout<<endl<<endl;
 cout<<"Result:"<<endl;
// , 
//
 if (kol>0)
 {

cout<<setw(20)<<"Surname"<<setw(20)<<"Name"<<setw(18)<<"Birthday"<<se
tw(20)<<"Ball(fis,math,inf)"<<endl;

  for(int i=0;i<k;i++)
   if (stud[i].ball[0]==3||stud[i].ball[1]==3||stud[i].ball[2]==3)
   cout<<setw(20)<<stud[i].surname<<setw(20)<<stud[i].name<<

setw(8)<<""<<setw(2)<<setfill('0')<<stud[i].day<<'/'
   <<setw(2)<<setfill('0')<<stud[i].month<<'/'<<stud[i].year<<setfill(' ')<<
   setw(16)<<stud[i].ball[0]<<' '<<stud[i].ball[1]<<' '<<stud[i].ball[2]<<endl;
 }
// , 
 else cout<<"No student";
  getchar();getchar();
  return 0;
}

. 7.2.

. 7.2
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, 
.

. 
.

, . -
, 

. , -

. , 
-

, . -
.  ,  

, , . 
, -

struct union, :
union sm {
int    ival;
float   fvai,
char   cval; } uval;

sm – ; uval – -
; ivaf, fval, cval – , 

, uval.
-

, 
. , 

float; int -
. 

, .
-

. , -
:

uval.ival = 5;
uval.fval = 3.5;
uval.cval = 'a';

-

.
. -

. 
, -

.
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 « » [1]
6. , -

.  :  ,  -
 ( , )  ( ).

, -
. , 

, ,

. , ,
.

1. .
2. , 

 « ».
3. ,  « -

»  « ».
4. , 

 « ».
5. , 

 « ».
6. , 

 « »,  – « ».
7. , -

 " " .
8. , -

 "B" .
9. , -

 " "  "D".
10. , 

 « » .
11. 

.
12. 

.
13. ,

,  ( -
).

14. ,
,  ( -

).
15. ,

,  ( -
K ).



92

16. 
.

17. , .
18. , -

.
19. , .
20. , -

 « ».
21. , 

 « ».
22. , 

 « »  « ».
23. , 
 " ", "D", " E", .
24. , 
 " ", "D", "E", ,  

, .
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 8

 – , -
 '\0'.

. 8.1.
 8.1

int strcmp(const char *s1,
const char *s2)

 src  dest

int strcmp(const char *s1,
const char *s2)

.  s1<s2 -
,

s1=s2 – , s1>s2 – 
char *strcpy(char *dest, const
char *src);

 src  dest

size_t strlen(const char *s);
char *strlwr(char *s);
char *strrev(char *s);  ( )
char *strupr(char *s);
double atof(const char *s);  float
int atoi(const char *s);  int
long atol(const char *s);  long
char *ecvt(double value, int
ndig, int *dec, int *sign);

 double

char *gcvt(double value, int
ndec, char *buf);

 double 

char *itoa(int value, char
*string, int radix);

 int 

har * ltoa(long value, char *
string, int radix);

 long 

 8.1. , 
.

#include <iostream.h>
#include <string.h>
int main()
{
  char str[1000];
  //curlen - 
  //maxlen - 
  //index – 



94

  int curlen = 0, maxlen = 0, index = 0, i;
  cout << " Input line: ";
  cin.get(str, 1000);
  strcat(str, " ");
  for(i=0;i<strlen(str)-1;i++)
  {
        if (str[i]==' ' && str[i+1]!=' ')
        { //
          index = i+1; continue;
        }
        if(str[i]!=' ' && str[i+1]==' ')
        { //
          curlen=i-index+1;
          if(curlen>maxlen)
            maxlen = curlen;
        }
  }
  cout << maxlen<<endl;
  cin.get();cin.get();
  return 0;
}

 « »
8.

1. , N (2 N 10) -
 80 . 

. , -
, , -

, . -
.

2. , N (2 N 10) -
 80 . 

. , -
, -

, , .
.

3.  ,   80
. , -

. , -
, 

, , -
. .

4.  ,   80
. ,

. , 
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, 
, , 

. -
.

5. ,  80
. -

. , -
, , -

, . -
.

6. , N (2 N 10) -
 80 . 

, . -
, , -

, ,
. -

.
7. , N (2 N 10) -

 80 . ,
. , 

, 
, , 

. -
.

8. , N (2 N 10) -
 80 . ,

 K . , -
, 

, , -
. .

9. , N (2 N 10) -
 80 . 

, K . , 
, -

, , 
. -

.
10. , N (2 N 10) 
 80 . -

, . , 
, 

, , 
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. -
.

11. , N (2 N 10) 
 80 . -

, . , -
, -

, , -
. 

.
12. , N (2 N 10) 
 80 . -

, , . -
, , -

, ,
. -

.
13. , N (2 N 10) 
 80 . -

. , -
, 

, , -
,  — . 

.
14. , N (2 N 10) 
 80 . 

. , -
, , -

, , -
 — . 

.
15. ,  80

. ,

. , , 
, 

, . 
.

16. , N (2 N 10) 
 80 . ,

. , -
, -

, , .
.
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17. , N (2 N 10) 
 80 . -

, . , -
, 

, , -
. -

, .
18. , N (2 N 10) 
 80 . -

, , . -
, , -

, ,
. 

, -
.

19. , N (2 N 10) 
 80 . , 

. ( , 
. , , -

 1, ,  — , …,  — .) 
. , 

. , ,
, -

, . 
.

20. , -
 19. -

.
21. , N (2 N 10) 
 80 . , 

. ( , 
. , , -

 1, ,  — , …,  — .) 
. , 

, . -
, , -

, ,
. -

.
22. , -

 21.  
.
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23. , N (2 N 10) 
 80 . , 

. ( , 
. , , -

 1, ,  — , …,  — .) 
-

. ,   .
, , 

, ,
. -

.
24. , -

 23. -
.

25. , N (2 N 10) 
 80 . , 

. ( , 
. , , -

 1, ,  — , …,  — .) 
-

. , -
 8 ,   . , -

, 
, , 

. -
.

26. , -
 25.  

.
27. , N (2 N 10) -

 80 . , 
. ( , -

. , ,  1,
,  — , …,  — .) 

. 
 0,  — 1. , 

. , -
, , 

, .
28. , -

 27. -
.
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 9

++ -
++- . 

++ , , 
.

 – , 
. 

, , 
. 

main ( ), , -
, .

 ( -
)  ( -

), . 
 ( !) . 

, -
,  -

. , -
, , . 

, , 
, .

++  –
 ( , ),

 ( ) 
.

, 
, , -

, 
. 

.
:

     int rus (unsigned char r)
     {  if (r>=' ')
           return 1;
        else
           return 0;
     }

rus, 
r unsigned char. 

, 1, -
,  0 .
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 ( ) -
.

1. ,  ( . ), -
.

2.  ( . ) -
register auto -

, . -
static extern, 

.
-

.
1. , , 

. 
,  

extern.
2. , , 

. 
.

3. , , -
, . -

. , 
, , , 
, , 

.
4. static

, . 
.

, 
, 

.
 C++ -

. , for
. -
for

 ( ++, 
). -

if switch, while for.
if ( int *pi = getValue() )
{  // pi != 0 -- *pi 
}
else
{  //  pi 
}
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 9.1.  100 , 
 0  100. 

, . 
.

#include <iostream.h>
#include <iomanip.h>

void init(float[], int);
float sred(float*, int);
float *maxmin(float*, int, float&);
void print(float[], int);

int main()
{
 randomize();
 const int n=100;
 float mas[n],min;
 init(mas,n);
 cout<<"Data: "<<endl;
 print(mas,n);
 cout<<endl<<"Result: "<<endl;
 cout<<"sred = "<<sred(mas,n)<<" max = "
    <<*maxmin(mas,n,min);
 cout<<" min = "<<min<<endl;
 getchar();
    return 0;
}

void init(float a[],int k)
{
  for (int i=0;i<k;i++)
    a[i]=random(100)+(random(99)+1)/100.;
}

void print(float a[],int k)
{
 for (int i=0;i<k;i++)
  (i+1)%10==0 ? (cout<<setw(6)<<a[i]<<endl) :
                (cout<<setw(6)<<a[i]);
}

float sred(float*a,int k)
{
 float sum=0;
 for (int i=0;i<k;i++)
  sum+=a[i];
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 return sum/k;
}

float *maxmin(float *a, int k, float &min)
{
 float max=a[0];
  min=a[0];
 for (int i=1;i<k;i++)
 {
   min=a[i]<min?a[i]:min;
   max=a[i]>max?a[i]:max;
 }
 return &max;
}

 9.1 .9.1.

. 9.1

 9.2.  4 
. 

, . 
, , .

#include<iostream.h>
#include<iomanip.h>
void init(float**,int,int);
int poisk(float**,int,int,float&);
void print(float**,int,int);

int main()
{
 randomize();
 int n, m, num;
 cout<<"Enter count sportsman: ";
 cin>>n;
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 float bestrez=0,
       **rez=(float**)calloc(n, sizeof(float*));
 cout<<"Enter count jump: ";
 cin>>m;
 for(int i=0;i<n;i++)
   rez[i]=(float*)calloc(m+1,sizeof(float));
 init(rez,n,m);
 num=poisk(rez,n,m,bestrez);
 print(rez,n,m);
 cout<<"The best jump "<<num<<" - sportsman " << bestrez
     <<" m.!";
 for(int i=0;i<n;i++)
  free(rez[i]);
 free(rez);
 getchar();getchar();
   return 0;
}

void init(float **a,int k,int l)
{
 for(int i=0;i<k;i++)
  for(int j=0;j<l;j++)
   a[i][j]=random(4)+13+(random(99)+1)/100.;
}

int poisk(float **a, int k, int l, float &bestrez)
{
 int nn=0;
 for(int i=0;i<k;i++)
   {
    a[i][l]=0;
    for(int j=0;j<l;j++)
    {
     a[i][l]+=a[i][j];
     if (a[i][j]>bestrez)
      {
       bestrez=a[i][j];
       nn=i+1;
      }
    }
    a[i][l]/=l;
  }
  return nn;
}

void print(float **a,int k,int l)
{
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 cout<<"Result: "<<endl;
 for(int i=0;i<k;i++)
  {
   cout<<"Sportsman "<<setw(4)<<(i+1)<<": ";
   for(int j=0;j<l+1;j++)
    j<l?(cout<<setw(6)<<a[i][j]):(cout<<setw(6) <<
               " sr="<<a[i][l]);
   cout<<endl;
  }
}
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3. . . – .: -

, 1988.
4. . 
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1992.
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Pascal. – .: , 1998.
7.  VISUAL BASIC FOR

APPLICATION: / ., ., -
., ., . – : , 2000.
8. . . – .: , 2002.
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9. . . – .: , 1978. – 160 .
10. ., . ++. -
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.
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1

*
/
%
+
-
<<
>>
<
<=
>=
==
!=
&
|
^

&&
||
, -

=
*=
/=
%= -

-=
+=
<<= -

>>= -

&= -

|= -

^=
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2

1 () [] –> :: .
2 - ~ ! * & ++ --

sizeof -

3 * / %
4 + –
5 << >>
6 < > <= >=
7 == !=  ( )
8 &
9 ^ -

10 |
11 &&
12 ||
13 ? :
14 = *= /= %=

+= –= &= |=
>>= <<= ^=

15 , -



 2009, .52               :
                                                        455000, , . , 38,
                                                        « », 

.: (3519) 29-85-63; : 29-84-26

 C++

 15.06.09.                60 84 1/16.               1.
.        . 6,75.         .- . 7,83.                 100 .

 403.
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455000, , . , 38
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