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 [5].  
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 .  
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 .  

. 

,  ,   
, . ,  
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1.2  
 

 

 Fortran 90  
,  ASCII.  

 «.f90» ( , spin.f90).  
, 

.  
 

.  –  GFortran  
Intel Fortran. 

 
GFortran   OS  Windows   

 OS Linux  ( ): 
gfortan o spin spin.f90 

 spin –  ,   
;  spin.f90 – .  spin  

. . 
 

spin.exe, . 
 
 

. 
 

 

,  ,  
 

,  ,  .   
. ,  

,  
. 

, ,  
,  

.  
,  ,   

 
 ( ).  

. 
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,  
: 

! My first Fortran 90 program! 
! Greetings! 
 
CHARACTER NAME*20 
 
PRINT*, 'What is your name?' 
READ*, NAME 
PRINT*, 'Hi there, ', NAME 
END 

 (  
): 

What is your name? 
Vladimir 
Hi there, Vladimir 

 
  

 
 
 

,  
 AIDS.  

 A(t)  t 
 

A(t) = 174,6(t – 1981,2)3 
 
PROGRAM AIDS 
! Calculates number of accumulated AIDS cases in USA 
 INTEGER T          ! year            
 REAL  A          ! number of cases       
                               
 PRINT*, ‘Enter Year:’ 
 READ*, T                          
 A = 174.6 * (T - 1981.2) ** 3               
 PRINT*,'Accumulated AIDS cases in US by year',T,':',A 
END PROGRAM AIDS 
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 2000  ,   
 

 
Accumulated AIDS cases in US by year 2000: 1.1601688E+06 
 

: E+06,  
 106,  

 1,16 .  
, ,  10 

. 
 t ( , 2,000),  

, . 
 

 
 

  
.  

  READ*  
.  

  PRINT*  ( ) 
. 

 
 

 
1.1 , , 

 A  B (  
).  

: 
+   —  
–   —  
*   —  
/    —  
** — .  

, ,  
. 

1.2 , ,  CV2/2,  C — , 
 V — .  

 C  V.  
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 2  
 
 

,  
.   

:  

  
;  

 . 
 

: 
.  

,  
.  

 
2.1  
 

 
 MONEY  

: 
 
PROGRAM MONEY 
! Calculates balance after interest compounded 
 REAL BALANCE, INTEREST, RATE 
 
 BALANCE = 1000 
 RATE = 0.09 
 INTEREST = RATE * BALANCE 
 BALANCE = BALANCE + INTEREST 
 PRINT*, 'New balance:', BALANCE 
 
END PROGRAM MONEY 

 
 Fortran 90,  

. . , 
,  

. , .  
.  

 ( ) 
 ( ),  

.  
 ( ) ,  
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.  
. ,  

BALANCE = 1000 

 1000 ,  
BALANCE.  BALANCE  

, BALANCE . 
 ( )  

: 

1)  1000  BALANCE  
2)  0,09  RATE.  
3)  RATE ( )  

BALANCE  INTEREST ( )  
4)  BALANCE  INTEREST  

 BALANCE  
5)  ( )  New balance:,  

 BALANCE  
6) . 

 
.  

: 
BALANCE : 1090 
INTEREST : 90 
RATE   : 0.09 

,  BALANCE  
. 

 PROGRAM  
.  ,   

. ,  
,  

, .  
;  REAL  

.  
, .  

. 
: 
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1)  
BALANCE = 2000 ,  ,   

.  
2) .  
3)  BALANCE = BALANCE + INTEREST  

. , ?  
4) ,  

 BALANCE . 

, ,  

 ?  
 ?  
 , ?  
 ? 

, ,  
. 

 
2.2  
 

 
 ( ): 

[PROGRAM ] 
     [ ] 
     [ ] 
END [PROGRAM [ ]] 

,  
 END.  

, . 
END [PROGRAM [ ]] 

,  END, 
,  PROGRAM  

. 
 

 ( ) 
 

 
 0  132 . ,  

 ( , BALANCE = 1000),  
. : 
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END, PRINT, PROGRAM  REAL. ,  .  
,  

.  ( ,  
) ,  

. 
,  
.  

,  .   
,  

A = 1; B = 1; C = 1 
 

 
 

, , , .  
,  

 ( ) .  
, . , 

: token. 
 token  Fortran 90  

, , ,  
, , , .  

 token. , INTE GER, BAL ANCE  < =  
 (<= — ),  A * B  

A*B. 
,  

, ,  
. , REALX  30CONTINUE  

 (30  —  ,   CONTINUE — 
). 

 
 

 
,  (!) 

),  
. .  

.  
. 
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, ,  

 (&): 
A = 174.6 *             & 
    (T - 1981.2) ** 3 

 
. ,  

 &,  
 &. , token  

,  ,   
. 

 &  
,  & .  

,  
 (!). 

 
 

 
 Fortran 90. 

 ( ,  
),  ( , –2, 0, 999)  

 ( , ), . 
 Fortran 90  ( ) 

, , . 
, . 

. 
.  

,  ,  ,  ,  
, : .  

 
,  

.  
 
2.3  
 

 ( ) 
— ,  

, , . 
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,  
, . 

 
 

 
.  

, ,  
.  

 0   1,   
.  « »  

 « ».  
,  

 2. 
,  0  15  

: 
 

 2.1  

    
0 0000 8 1000 
1 0001 9 1001 
2 0010 10 1010 
3 0011 11 1011 
4 0100 12 1100 
5 0101 13 1101 
6 0110 14 1110 
7 0111 15 1111 

 
 – ,  

,  .   
,  28, . 

256 . 
 ( ) 

,  64 , ,  
64 000  (  1  1024 ). 

 8-, 16-, 32-  64- . 
,  

 ( ). ,  
. 
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.  

 
 ( ), , 

1000  0  +753  -999999  2501 

,  
 8-, 16-, 32-  64-  

, :  
 

 2.2  8-, 16-, 32-  64-  
 

 
  

8  –128 ÷ 127 –27 ÷ 27–1 
16  –32768 ÷ 32767 –215 ÷ 215–1 
32  2147483648  ÷ 2147483647 231 ÷ 231 1 
64  –9223372036854775808 ÷ 

9223372036854775807 263 ÷ 263 1 

 
 

,  (  8)  
, , 

binary:     B'1011' 
octal:      O'0767' 
hexadecimal:   Z'12EF' 

,   
.  (")  

 (')  .  
 DATA,  

. 
 

 
 

 
(real) .  
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.  
. : 

0.09  37.  37.0  .0  –.6829135 

 0  
, . 

 
.  (  

),  (  
),   E,  

 ( ). ,  E, 
 10,  

,  E. : 

2.0E2      (= 200.0) 
2E2       (= 200.0) 
4.12E+2     (= 412.0) 
-7.321E-4    (= -0.0007321) 

 
,  ,   

. ,  
 (   

). ,  
, . . 

43 — ,  43,0 — .  
. 

 
2.4  
 

,   
 ,  BALANCE  RATE.  Fortran 90  

,  ,  
, .  1  31 

. -
 26 , 10  

 (_).  
, Fortran 90  

, .  MYNAME  MyName .  
, ,  

.  
,  
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 — . 
 (  

, ). 
 NoOfStudents,  

NOOFSTUDENTS. , ,  
 ( ),  

NoOfStudents,  N. 
;  

 END ,  ,  ,   
!  

. 
 

 2.3  

 ( ?) 
X X+Y 
R2D2 SHADOW FAX 
Pay_Day 2A 
ENDOFTHEMONTH OBI-WAN 

 
 — ,  

.  
. ,  

, .  
, : 

INTEGER X 
REAL INTEREST 
CHARACTER LETTER 
REAL :: A = 1 

,  
.  

 (::). , 
,  

.  
,  

,  
. 

 X, INTEREST  LETTER  
, , 
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.   
.  

, ,  (A )   
, , . 

 
 DATA , : 

REAL A, B 
INTEGER I, J 
DATA A, B / 1, 2 / I, J / 0, -1/ 

. ,  
 MONEY,  

.  
, . 

 
 (Implicit)  

 
 

. ,  I  N 
, ,  

, ,  
.  ( )  

 Fortran 90 ,  
, . 

 
.  

,  
;  ( ). , 

 
Interest_rate = 0.12 

,  Interest_rate ,  
 0. 

 
 IMPLICIT NONE . 

; ,  
, , . 

, ; 
,  

,  
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2.5  
 

 
.  
 u,  s  t 

  

2

2tgtus ,     (2.1) 

 g – .  
.  s,  u  t. 

, ,  
, , .  

: 

1.  g, u  t. 
2.  s  (2.1) 
3.  s  t 
4.  

 
. , , ,  
, ,  

 2  1.  
.  

,  
?  

. 
: 

 
PROGRAM Vertical 
! Vertical motion under gravity 
 
IMPLICIT NONE 
 
REAL,PARAMETER :: G = 9.8 !acceleration due to gravity 
REAL S           ! displacement (m) 
REAL T           ! time 
REAL U           ! initial speed (m/s)   
 
PRINT*, ' Time    Displacement' 
PRINT* 
U = 60 
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T = 6 
S = U * T - G / 2 * T ** 2 
PRINT*, T, S 
 
END PROGRAM Vertical 

 
 G  

,   
. ,  

,  
 ( . 2.4). 

 
 2.4  

    
** 1  2 ** 4 (=24) 
* 2  2 * A 
/ 3  B / DELTA 
    
+ 4  A + 6.9 
– 5  A – B 

 
 

 
, ,  

,  ,  ,   
.  

 
.  

.  
: 

 , ,  
.  

  
.  

, . 
REAL :: T = 6          ! time 

  
 ( , **), .  
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. 

 
2.6  
 

 Vertical  2.5 : 

U * T - G / 2 * T ** 2 

 — ,  
,  ( , )  

.  
.  

, .  
,  2.4.  

 
. ,  

. ,  
, .  

. ,  A + B,  
.  

,   –Z,   
. 

 
 

, ,  ()  
.  

, , , ,  1 + 2 * 3 
 7,  (1 + 2) * 3  9.  

,  –3 ** 2  – 9,  9. 
 

, , ,  
,  1/2 * A  

(1/2) * A,  1/(2 * A). 
,  

 A ** B ** C  
B ** C. 
 

 
 

 
, .  
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 ( , )  
,  

, , .  
. : 

10 / 3   3 
19 / 4   4 
 4 / 5   0 (  

) 
–8 / 3   -2 
3 * 10 / 3   10 
10 / 3 * 3   9  

 
 

 
Fortran 90 . 

,   
.  

, ,  
 

.  
, . , 

, 

10 / 3.0   3.33333 
4. / 5   0.8 
2 ** (–2)   0 ( ?) 

,  

3 / 2 / 3.0   0.33333, .  3 / 2, 
 1. 

 
2.7  
 

 —  
.  

variable = expr 

,  
,  « ». ,  

X = A + B 
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 «( ) X  ( ) A  
) B». ,  

N = N + 1 

 «  N  1». 
 expr ,   variable,  

. ,  
. , ,  N — , 

 X  Y — : 

N = 10. / 3  (  N  3)  
X = 10 / 3   X  3,0)  
Y = 10 / 3.  (  Y  3,33333) 

 
. ,  

,  M1  M2.  
, ,  

FINAL = (M1 + M2) / 2 

.  
,  

: 

FINAL = (M1 + M2) / 2.0 
 

 

: 
 

nrPA

A
BAc

r
egmf

100
1

2

5.022

2

     (2.2) 

 
 (2.2)  

: 
F = G * M * E / R ** 2 
C = (A ** 2 + B ** 2) ** 0.5 / (2 * A) 
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A = P * (1 + R / 100) ** N 

 
SQRT  

C = SQRT ( A ** 2 + B ** 2 ) / (2 * A) 

 
C = (A ** 2 + B ** 2) ** (1/2) / (2 * A) 

. 1/2  
. 

 
2.8  
 

 READ* 
 PRINT*.  

, . 
 Fortran  90  —   READ*  

PRINT*, .  
 10. 

 
 

 
 

,  
MONEY: 

BALANCE = 1000 
RATE = 0.09 

,  
 

. 
,   

, , 
— .  READ*  

.   
 READ*: 

READ*, BALANCE, RATE 

, ,  
,  

 ( ).  
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, , ,  
.  Backspace 

) .  
,  ,   

 READ*. 
 READ* : 

READ*, list  

 list – , . 
: 

  ( ,  
, ).  

  READ . 
,  

READ*, A, B, C 

, : 

3 4 5 

 
READ*, A 
READ*, B 
READ*, C 

,  
: 

3 
4 
5 

  READ,  
,  

.  
  READ .  

 
,  ( )  

.  
  READ, 

 
. 
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READ*, A 
READ*, B, C 
READ*, D 

 
1 2 3 
4 
7 8 
9 10 

,  
A = 1 
B = 4 
C = 7 
D = 9 

 
 

 
, ,  

. ,  
, , 10 .  10  

 
). 

. 
,   

) , , 
, , .  

,  
. ,  

 ASCII ( )  
DATA: 
3 4 5 

,  
: 

OPEN( 1, FILE = 'DATA' ) 
READ(1, *) A, B, C 
PRINT*, A, B, C 
END 
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 OPEN  (1)  
 DATA.  READ  

,   1,   
 (  1  99). 

 
 

 
 PRINT*  

, ,  
.  

 

PRINT*, list 

, ,  
, .  

,  
 (")  ('). 

PRINT*, "The square root of", 2, 'is', SQRT( 2.0 ) 

: 

  PRINT* .  
  

.  
,  

 format. ,  
 123,4567  

 8  
: 

   X = 123.4567 
   PRINT 10, X 
10 FORMAT( F8.2 ) 

  PRINT*  
,  

,  & : 
PRINT*, 'Now is the time for all go& 
&od men to come to the aid of the party' 
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 ( ): 
OPEN( 2, FILE = 'prn' ) 
WRITE(2, *) 'This is on the printer' 
PRINT*, 'This is on the screen' 

,  WRITE  
. ,  PRINT. 

 
  

 
  

.  
 .  
  132  

.  
 , ,  

.  
  

, , , , , 
.  

  
, .  

 !  
 

, .  
  &  

.  
 : , 

, , .  
  

.  
  

, .  
  

 ( ).  
  — ,  

.  
  31 , 

.  
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  — .  
  IMPLICIT NONE,  

.  
  

.  
  

, 
 

.  
 ,  

.  
  

 
.  

  
 DATA.  

 PRINT*  ( ) .  
 READ*  

.  
  ( , 

). 
 

  
 
2.1 , ,  A = 2, 
B = 3, C = 5 ( );  I  =  2, J  =  3 (  

). . 
A * B + C          (11.0) 
A * (B + C)        (16.0) 
B / C * A          (1.2) 
B / (C * A)        (0.3) 
A / I / J          (0.333333) 
I / J / A          (0.0) 
A * B ** I / A ** J * 2   (4.5) 
C + (B / A) ** 3 / B * 2.  (7.25) 
A ** B ** I        (512.0) 
-B ** A ** C        (-45.0) 
J / (I / J)        ) 
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2.2 ,  
, , : 

(a) 9,87  (e) 3.57*E2 
(b) .0  (f) 3.57E2.1 
(c) 25.82  (g) 3.57E+2 
(d) –356231  (h) 3,57E–2 

 
2.3 ,  

: 

(a) A2  (b) A.2  (c) 2A  (d) 'A'ONE 
(e) AONE  (f) X_1  (g) MiXedUp (h) Pay Day 
(i) U.S.S.R.  (j) Pay_Day (k) min*2 (l) PRINT 

 
2.4 ,  

 ( ): 

 5  3,    (0,53333)  
 2,3  4,5   (2,17928)  

 2     (39,4784 —  = 3,1415927) 
 
2.5 : 
 

(a) ax2 + bx + c = 0   (b) F(x) = 0.5 – r(at + bt2 + ct3) 
(c) 25.0exp 2xr   (d) t = 1/(1 + 0.3326x) 

 
2.6 ,  — 1,76 .  

 2  4 . ,  
. ( : 11,36 

) 
 
2.10 ,  

 A  B,  
 T. 

 
2.11  

! 
 
2.12  (  

) ,  
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,  
, : 

 
PROGRAM Dread-ful 
REAL: A, B, X 
X:= 5 
Y = 6,67 
B = X \ Y 
PRINT* 'The answer is", B 
END. 
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 3  
 
 

,  
,  

.   
,  

: DO  IF. , 
, .  

 
3.1  DO 
 

: 
INTEGER I 
REAL R 
 
DO I = 1, 10 
  PRINT*, I 
END DO 
 
END 

, 
 PRINT : 

CALL RANDOM_NUMBER( R ) 
PRINT*, R 

 
 10 « » , . ,  

,  
 14. 

: 
DO I = 97, 122 
  WRITE( *, 10, ADVANCE = 'NO' )ACHAR( I ) 
  10    FORMAT( A1 ) 
END DO 

 WRITE , 
:  

. 
,  DO  

DO I = 122, 97, -1 
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 DO ( )  
.  

 
DO I = J, K 
 block 
END DO 

 I – , J  K – , 
 block . block  

;  J  K .  
 I  J,   1   

 ( ). ,  
 I  K,  

 END DO. I  K+1  
 ( ).  

 
 

 
 x  a  

, , 
.  

) , .  
 

 a =  2   
: 

1.    
2.  x  1  
3.  6  ( ):  

  (  + / )/2  
   

4. . 
 
PROGRAM Newton 
! Square rooting with Newton 
 
IMPLICIT NONE 
REAL    A              ! number to be square rooted 
INTEGER I              ! iteration counter 
REAL    X              ! approximate square root of A 
 
WRITE(*,10,ADVANCE='NO')'Enter number to be square rooted: ' 
   10  FORMAT( A ) 
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READ*, A 
PRINT* 
X = 1                  ! initial guess (why not?) 
 
DO I = 1, 6 
  X = (X + A / X) / 2 
  PRINT*, X 
ENDDO 
 
PRINT* 
PRINT*, 'Fortran 90''s value:', SQRT( A ) 
 
END 

 
: 

 
'Enter number to be square rooted: 

: 2 
   1.5000000 
   1.4166666 
   1.4142157 
   1.4142135 
   1.4142135 
   1.4142135 
 
Fortran 90's value:   1.4142135 

 
 X ,  a .  
, ,  
 SQRT Fortran 90.  

 
. 

 
: 

  « »  WRITE  
 —  

,  
, ;  

  (')  
 ('');  

 ,  ENDDO,  
. 
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3.2  IF-THEN-ELSE 
 

 IF-THEN-ELSE.  
, ,  

, .  
. 
 

,  
 ( ),  

, .  
 « » 

(PASS)  « » (FAIL) (  – 50 %). 
 
PROGRAM Final_Mark 
!Final mark for course based on class record and exams 
 
IMPLICIT NONE 
REAL     CRM        ! Class record mark 
REAL     ExmAvg     ! average of two exam papers 
REAL     Final      ! final mark 
REAL     P1         ! mark for first paper 
REAL     P2         ! mark for second paper 
INTEGER  Stu        ! student counter 
 
OPEN( 1, FILE = 'MARKS' ) 
PRINT*, ' CRM         Exam Avg    Final Mark' 
PRINT* 
 
DO Stu = 1, 3 
  READ( 1, * ) CRM, P1, P2 
  ExmAvg = (P1 + P2) / 2.0 
  IF (ExmAvg > CRM) THEN 
    Final = ExmAvg 
  ELSE 
    Final = (P1 + P2 + CRM) / 3.0 
  END IF 
  IF (Final >= 50) THEN 
    PRINT*, CRM, ExmAvg, Final, 'PASS' 
  ELSE 
    PRINT*, CRM, ExmAvg, Final, 'FAIL' 
  END IF 
END DO 
 
END 
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,  
(MARKS), . ,  

: 
40 60 43 
60 45 43 
13 98 47 

.  – 40,  
 – 60  43.  51,5 (  

),  
 49,3 ( ).  

, . 
 

  IF  
 

,  
:  

, .  
,  
, , 

. ,  
 

.  IF,  
 Fortran 90, : 
IF condition THEN 
   block1 
[ELSE 
   blockE] 
END IF 

 condition – ,  
, ,  block1  blockE – . 

,  block1 (  blockE),  
 blockE (  block1).  ELSE 

.  
 

END IF. 
 

,  <, <=, == ( )  /= ( ), 
, 

 .NOT., .AND.  .OR... 
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 IF 
 

 IF  IF: 
IF (condition) statement 

 (statement),  
. , .  

 « »  
 ( , ,  

). 
 
3.3  
 

, 
.  

,  .  
 Final_Mark: 

 
CHARACTER (Len = 15) Name    ! Name 

. ,  
: 

PRINT*, 'Name       CRM       Exam Avg   Final Mark' 

 READ: 
READ( 1, * ) Name, CRM, P1, P2 

, : 
PRINT*, Name, CRM, ExmAvg, Final, 'PASS' 
PRINT*, Name, CRM, ExmAvg, Final, 'FAIL' 

,  MARKS,  
): 

'Ivanov, RJ'      40 60 43 
'Smirnov, NX'     60 45 43 
'Khaimy, FW'      13 98 47 

,  
: 

Name  CRM  Exam Avg Final Mark 
Ivanov, RJ 40.0000000 51.5000000 51.5000000 PASS 
Smirnov, NX 60.0000000 44.0000000 49.3333321 FAIL 
Khaimy, FW 13.0000000 72.5000000 72.5000000 PASS 
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 Fortran 90: .  

.  
 

,  (')  ("). 
, , 

 " " ( , escape). 
 

. 
,  

"B Shakespeare" 

,  
"BShakespeare" 

Fortran 90 " "  
,  

Charlie Brown 

,  
CHARLIE BROWN 

 
.  

, ,  
'Professor said, "What is truth?"' 

,  
'Student ansved, ''It is Universe''' 

,  .  '  '   "  ".   
.  

. 
 

 
 

 
CHARACTER LETTER 
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 LETTER  1, .  
. , 

 Final_Mark: 

CHARACTER (Len = 15) Name 

,  Name  
 15 .  

 
CHARACTER Name*15 

 
: 

Name = 'V. Ivanov' 
 

,  
, .  

,  
. 

 
3.4  
 

 Vertical,  2,  
 

REAL, PARAMETER :: G = 9.8 

 G  
. ,  G  

 —  
. 

 PARAMETER ,  
.  

.  
 

.  
 (  

,  
). , 

REAL, PARAMETER :: Pi = 3.141593 
INTEGER, PARAMETER :: Two = 2 
REAL, PARAMETER :: OneOver2Pi = 1 / (2 * Pi) 
REAL, PARAMETER :: PiSquared = Pi ** Two 
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, . 

: 

 ;  
 ;  
  

. 

,  
 Pi: 

REAL, PARAMETER :: OneOverRoot2Pi = 1 / SQRT(2 * Pi) 

,  ,   
;  

.  
PARAMETER, .  

,  
.  

,  
. , 

CHARACTER (LEN = *), PARAMETER & 
 :: Message = 'Press ENTER to continue' 
LEN =*,character constantcharacter constant: LEN = * 

 
3.5  
 

 –  Fortran 90,  
.  

 (kind)  
 – .  

 – . 
,  

.  kind  
. 

 
 

 
,  FTN90  

.  kind  
 3  –231  231 – 1 . 
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,   
, , , , 

,  
.  
 ( ).  

 KIND(I) KIND  
 ( ),  KIND(0) 

.  
INTEGER I 

 I . 

 HUGE(I) ,  
 ( ).  

,  1 . 
 

.  
,  

: 
INTEGER I 
 
BIG = HUGE(I) 
SMALL = BIG + 1 
PRINT*, 'Default kind: ', KIND(I) 
PRINT*, 'Largest:      ' 
PRINT*, 'Smallest:     ', SMALL 

,  KIND  HUGE  
.  kind ,   

,  
, . ,  

INTEGER ([KIND =] 2) I 

 I ,   2,  ,   
 (  

).  

 SELECTED_INT_KIND(N)  
,  

 –10N  10N.  
, : 
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INTEGER K, N 
N = 0 
 
DO  
  N = N + 1 
  K = SELECTED_INT_KIND( N ) 
  IF( K == -1 ) EXIT 
  PRINT*, N, K 
END DO 
 
END 

 
.  

,   1,  2   3   
,   2, 4  8, 

.  
 –  ,   

,  
, ? , 

,  SELECTED_INT_KIND,  
, , ,  

: 
INTEGER, PARAMETER :: K6 = SELECTED_INT_KIND( 6 ) 
INTEGER (K6) I 

 
. ,  K6  

 -999999  999999 ( , , ). 
,   

,  
 

, . 
123_2   123456_K6 

 123  2 ( ),  123456 
 K6,  (  
). ,  

.  
,  

, . 
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 KIND  HUGE, ,  
.  

 HUGE .  
 SELECTED_REAL_KIND(P, R)  

kind  P (  
)  10–R  10R (  

). P  R .  
, .  

,   
 

,  (  
 DOUBLE PRECISION ). 

, ,  
,  2,  AIDS  1   

 REAL  

REAL (KIND=2)  A    ! number of cases 

 
A = 174.6 * (T - 1981.2_2) ** 3 

,  
 

. , ,  
.  

 
  

 
, 

,  
. ,  

.  
.  

 ( , )  
,  

. ,  
, . ,  

 ASCII  GREEK  
,  
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ASCII_”abcde” 
GREEK_” “ 

, 
. 
 

,  – ,  
: . : 

CHARACTER (LEN = 10, KIND = GREEK) Greek_Word 
CHARACTER (LEN = 10) English_Word       ! default kind 
CHARACTER  (KIND = GREEK)Greek_Letter   ! default length of 1 
CHARACTER (10, GREEK ) Greek_Word 

,  "LEN="   "KIND=" 
. ,  

, , .  
KIND .  
 
3.6  
 

 
Fortran 90. , 
COMPLEX, PARAMETER :: i = (0, 1)    ! sqrt(-1) 
COMPLEX X, Y 
X = (1, 1) 
Y = (1, -1) 
PRINT*, CONJG(X), i * X * Y 

: 
(  1.0000000, -1.0000000) (  0.0000000E+00,  2.0000000) 

 READ*,  
.  

 
. 

 
3.7  
 

, 
,  

 
. , 

, , 



48 

,  ,  .  ,   
, 

.  
 ( ) . 

 
 

 
 

 x  y)  ( )  
,  t, , u, , a – 

 ( )  g –  
.  

 
 

2sin,cos 2gtautyautx  

 V,  222
yx VVV ,  

 Vx  Vy  

gtauVauV yx sin,cos  

 V ,  yx VVtan . : 

PROGRAM Projectile 
IMPLICIT NONE 
 
REAL, PARAMETER :: g = 9.8 ! acceleration due to gravity 
REAL, PARAMETER :: Pi =3.1415927 ! a well-known constant 
 
REAL A      ! launch angle in degrees 
REAL T      ! time of flight 
REAL Theta  ! direction at time T in degrees 
REAL U      ! launch velocity 
REAL V      ! resultant velocity 
REAL Vx     ! horizontal velocity 
REAL Vy     ! vertical velocity 
REAL X      ! horizontal displacement 
REAL Y      ! vertical displacement 
 
READ*, A, T, U 
A = A * Pi / 180       ! convert angle to radians 
X = U * COS( A ) * T 
Y = U * SIN( A ) * T - g * T * T / 2. 
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Vx = U * COS( A ) 
Vy = U * SIN( A ) - g * T 
V = SQRT( Vx * Vx + Vy * Vy ) 
Theta = ATAN( Vy / Vx ) * 180 / Pi 
PRINT*, 'x: ', X, 'y: ', Y 
PRINT*, 'V: ', V, 'Theta: ', Theta 
END 
 

 
45  6  60 

, . 
 

, .  
, V  
: 

V = SQRT( (U * COS( A )) ** 2 + (U * SIN( A ) - g*T)**2) 

 SQRT  ( ?),  
.  

 
,  .   

, /180, 
 –  3,1415926... ,  

,  
,  ( ) 1 

/4,  ATAN ( ). 
 

 
 

 
. X ,  

.  
. 

 ABS(X): ,  
 X.  

 ACOS(X):  arcCOS X.  
 ASIN(X):  arcSIN X.  
 ATAN(X):  arctg X  - /2  /2.  
 COS(X):  X.  
 COSH(X):  ch X.  
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 COT(X):  ctg X.  
 EXP(X):  ex,  X  

.  
 INT(X [,KIND]): INT ,  

 X , 
. INT(3.9)  3, INT(–3.9)  –

3.  KIND,  
.  

.  
 LOG(X):  

 ln X. ,  
.  

 LOG10(X):  10 lg X.  
 MAX(X1, X2[, X3, ...]): MAX  

.  
 MIN(X1, X2[, X3, ...]):  

.  
 MOD(K, L):  K  L.  

, .  
 NINT(X [,KIND]): ,  X, , 

NINT(3.9)  4,  NINT(–3.9)  –4.  
 REAL(X [,KIND]):  REAL , 

 X , 
. REAL(2)/4  0,5,  REAL(2/4) 

 0,0.  
 SIN(X):  X.  
 SINH(X):  sh X.  
 SQRT(X):  

 X.  
 TAN(X):  X.  
 TANH(X):  X. 

 
 

 
Fortran 90 . 

,  
 CALL,  

. ,  
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.  
. 

 
DATE_AND_TIMECHARACTER*10 DATE, TIME, PRETTY_TIME 
CALL DATE_AND_TIME( DATE, TIME ) 
PRINT*, DATE 
PRETTY_TIME =TIME(1:2)//':'//TIME(3:4)//':'// TIME(5:10) 
PRINT*, PRETTY_TIME 
END 
 

: 
 
19930201 
15:47:23.0 

 
  

 
  DO  ( ) 

.  
  IF-THEN-ELSE  

.  
  IF  

 IF.  
  – ,  

 (')  (").  
  ( )  

.  
 .  
  

, .  
 , , 

,  
.  

  kind .  
  

: .  
  

 COMPLEX.  
  

 READ*.  
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  ( )  
, 

. 
 

 
 
3.1 :  

(a)  1  I  I.  
)  I,  J  I.  
)  G  E  F.  
)  D ,  X  B.  
)  A  B  C  D  

 X. 
 
3.2  C  F  

,  
: F = 9C/5 + 32.  

) ,  
 

, , 
The Fahrenheit temperature is: ... 

 (  
): 0 (32), 100 (212), –40 (–40!), 37 (  

: 98,6).  

) ,  DO  
 

 20°  30°  1°. 
 
3.3 ,  
10  20 ,  

.  
 
3.4  

 1, 2, ..., 100. ( : 5050)  
 
3.5  

 2, 4, ..., 200. ( : 10100)  
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3.6 .  10.  
 MARKS. ,  

,   
.  (  

): 
5  8  0  10  3  8  5  7  9  4  ( : 5.9) 

3.7  — 5  10.  
,  IF-THEN, 

, .  
 
3.8 ,  

 R  
CALL RANDOM_NUMBER( R )/ 

,   0,5,   0,5.  
. 

?  
 
3.9  X  A ( )  

? 
A = 0  
I = 1  
X = 0  
A = A + I  
X = X + I / A  
A = A + I  
X = X + I / A  
A = A + I  
X = X + I / A  
A = A + I  
X = X + I / A  

3.10  
,  DO.  

 
3.11 : 
 

PROGRAM Mystery 
REAL S, X 
INTEGER N, K 
 
N = 4 



54 

S = 0 
 
DO K = 1, N 
  X = K 
  S = S + 1 / (X * X)      ! faster than X ** 2 
END DO 
 
PRINT 10, Sqrt( 6 * S ) 
10  FORMAT( F10.6 ) 
 
END 

 
 N, ,  

. 
 
3.18   39,37  ,   –  12  ,   –  .  

 (  
) , . 

: 3,51  3  2  6,19 .)  
 
3.19 , :  

)   
  ;  

)  C ,  
 A  B  

 , : 

cos2222 ABBAC  
 
3.20 : 
 

) 22log axx  

) ttte t 3cos4sin 223  

) 1arctan4  

) yx cotsec2  

) ax1cot  
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 4  
 
 

 
,  

.  
,  

 
.  

,  
. ,  

.   
: ,  

. 
 
4.1  
 

, ,  
.  

,  
 

.  
,  

 (  32° 
 212° ) .  

 4.1.  
 

 
 4.1  
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, ,  
 4.1. 
 

 4.1  

  

  /  

  

  

 
 

 
 

  
 

 
 

,  ,  ,   
 

02 cbxax  

 ( ) x  
 a, b  c . 4.2. 

 
 

 
 3  Newton  

,  DO.  
 DO. 

,  
 ( ),  4.3. 
,  

,  
. 
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 4.2  
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 4.3  

 
4.2  
 

,  
,  

. , . 
,  

 
. ,  

. 4.1  
: 

1.   
2. .  
3. . 

 1 ,   2 ,   
: 

1.  (F)  
2.  (C):  

2.1  32  F  5/9  
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3.  C  
4. . 

, -
;  

,  ( ).  
,  

,  
.  « »  

,  
,  

), . 
 

, . 4.3,  
: 

1.  
2.  [a, b, c] 
3.  a = 0  
  b = 0 
   c = 0  
       « » 
   
       « » 
  
     x = –c/b 
      x ( ) 
 ,  b2 < 4ac  
      « » 
 ,  b2 = 4ac  
     x = –b/(2a) 
      x ( ) 
  
     aacbbx 242

1  

     aacbbx 242
2  

      x1, x2 
4.  
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4.3.  
 

, , . 
, ,  

 ( ),  
.  –  

,  
,  

.  
. ,  

 
: 

1.   
2. )  
3. . 

 (  
)  

: 
READ*, A, B, C 
CALL SOLVE_QUADRATIC( A, B, C ) 
END 

 
  

 
  –  

.  
 ,  

.  
  – .  
  

.  
  ( ) –  

,  
,  ( )  

. 

 
 

 
,  

. 
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4.1 . 
, :  

1.  x  y.  
2.  A(10, 0)  B(0, 1)  
3.  :  

,  A  B  
 A  x.  
 B  y  

4. . 
 
4.2 ,  M  N  

:  

1.  M = 44  N = 28. 
2.  M  N :  

 M > N :  
   – N  

 N > M :  
 N  N – M  

3.    
4. . 

(a) ,  M  
N . .  
(b)  (a)  M = 14  N = 24.  
(c)  

 M  N)? 
 
4.3  

.   
 3.2.  

 
4.4  (')  (').  

.  0,3048 ,  
 0,0254  .  :  4   6  ,  8  

 9  ,  9   11  ,  6   3   12   0  
 ( .  .   4  6 ).   

.  (  
) , 

,  
. ( :  12,624 )  

 



62 

4.5. ,  
 ( ,  ,   

), .  
 
4.6  

1 + 1/2 + 1/3 + ... + 1/100  

 10 
 ( .  10 ,  20 , ..., 

 100 ). 

:  MOD(N, 10)  
,  N  10.  IF,  

 10- . ( : 5,18738  10 
) 
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 5  
 
 

,  
 

,   3.   
.  

 IF, 
 CASE. 

 
5.1.  IF 
 

 IF  
. ,  

, . 
 

 
 

 
.  

.   0  <  x < L  
 W  

x = a.    
,   

 a, . 
 

LxaLaLxLaLWa

axLaLxaLaLW
M

232

02
322

32    (5.1) 

 
 

 10-  100  
 8  x = 0: 

INTEGER X 
REAL A, L, M, W 
 
L = 10 
W = 100 
A = 8 
 
DO X = 0, L 
 IF( X <= A )THEN 
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  M = W*(L - A) **2 * (A * L - X * (L + 2 * A)) / L ** 3 
 ELSE 
  M = W*A*A* (A*L - 2*L*L + X * (3 * L - 2 * A)) / L**3 
 END IF 
 PRINT*, X, M 
END DO 

,  X  
 DO. 

 IF  
,  

. 
 

  
 

,  (  15 
) . ,  

. ,  
.  

, .  
, ,  

.  
: 

1.   
2.   
3.  

 2  ,   
:  

1.   
2.  TopMark ( )  
3.   

  
 Mark > TopMark,   

 TopMark  Mark  
 TopName  Name  

4.  TopName  TopMark  
5.  

 (  3 ): 
IMPLICIT NONE 

INTEGER    I      ! student counter 
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REAL     Mark    ! general mark  
CHARACTER*15 Name    ! general name 
REAL :: TopMark=0 ! top mark; can't be less than zero 
CHARACTER*15 TopName   ! top student 

OPEN( 1, FILE = 'MARKS' ) 

DO I = 1, 3 
 READ( 1, * ) Name, Mark 
 IF (Mark > TopMark) THEN 
  TopMark = Mark 
  TopName = Name 
 END IF 
END DO 
 
PRINT*, 'Top student: ', TopName 
PRINT*, 'Top mark:  ', TopMark 

,  
, .  

 ( , ): 
"Ivanov, VV" 40 
"Khaimy, PA" 60 
"Golovin, PS" 13 

 
 ELSE IF 

 
 Final_Mark  3.   

 (1, 2+, 2–, 3  F) ,  
 

IF (Final >= 50) THEN 
... 
END IF 

 IF : 
IF (Final >= 75) PRINT*, Name, CRM, ExmAvg, Final, '1' 
IF (Final >= 70 .AND. Final < 75)  
  PRINT*, Name, CRM, ExmAvg, Final, '2+'  
IF (Final >= 60 .AND. Final < 70)  
  PRINT*, Name, CRM, ExmAvg, Final, '2-'  
IF (Final >= 50 .AND. Final < 60)  
  PRINT*, Name, CRM, ExmAvg, Final, '3'   
IF (Final < 50) PRINT*, Name, CRM, ExmAvg, Final, 'F' 

 .AND.,  
,  

.  .  ,   



66 

 
.  IF. 

 ( , Fin >= 75)  
, ,  

;  
!  

.  
, ,  

.  Firsts, UpSeconds, 
LowSeconds, Thirds  Fails  

. 
IF (Final >= 75) THEN            
 PRINT*, Name, CRM, ExmAvg, Final, '1'   
 Firsts = Firsts + 1            
ELSE IF (Final >= 70) THEN         
 PRINT*, Name, CRM, ExmAvg, Final, '2+'  
 UpSeconds = UpSeconds + 1         
ELSE IF (Final >= 60) THEN         
 PRINT*, Name, CRM, ExmAvg, Final, '2-'  
 LowSeconds = LowSeconds + 1        
ELSE IF (Final >= 50) THEN         
 PRINT*, Name, CRM, ExmAvg, Final, '3'   
 Thirds = Thirds + 1            
ELSE                    
 PRINT*, Name, CRM, ExmAvg, Final, 'F'   
 Fails = Fails + 1             
END IF                   

, , 
. ,  

Final >=  75  ,  .  
 

,  
. ,  

. 
 

 IF  
 

 IF  
: 

IF (logical-expr1) THEN 
        block1 
  ELSE IF (logical-expr2) THEN 
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         block2 
  ELSE IF (logical-expr3) THEN 
         block3 
  ... 
  ELSE 
         blockE 
END IF 

 logical-expr1 , 
 block1 ,  

 END IF.  
logical-expr1 ,  
logical-expr2.  - ,  
block2,  END IF. 

, 
 blockE. ,  

,  
.   

 ELSE IF ( ),  
 ELSE.  IF  

 ( ), 
. 

[GRADE:] IF (Final >= 50) THEN 
      PRINT*, 'Pass' 
     ELSE [GRADE] 
      PRINT*, 'Fail' 
     END IF [GRADE] 

 ELSE  ELSE IF , 
 IF  END IF ,  

.  
.  

,  THEN  
. 

 
 IF 

 
 IF ,  

END IF , ,  IF 
 ELSE IF.  ELSE IF  ELSE  

 IF, .  
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, ax2 + bx + c = 0.  
 a = 0, : 

Disc = B * B - 4 * A * C 
Outer: IF (A /= 0) THEN          
     Inner: IF (Disc < 0) THEN           
         PRINT*, 'Complex roots'       
        ELSE Inner                 
         X1 = (-B + SQRT( Disc )) / (2 * A)  
         X2 = (-B - SQRT( Disc )) / (2 * A)  
        END IF Inner              
    END IF Outer              

,  END IF Inner  3  
, ? 

Outer: IF (A /= 0) THEN          
     Inner: IF (Disc < 0) THEN           
         PRINT*, 'Complex roots'       
        END IF Inner  ! Wrong place now! 
        ELSE Inner                 
         X1 = (-B + SQRT( Disc )) / (2 * A)  
         X2 = (-B - SQRT( Disc )) / (2 * A)  
    END IF Outer              

, : 
ELSE Inner ,   END IF Inner 

 Inner IF. , ,  
, ,  a = 0, 

 ELSE  IF.  
.  

;  
,  

. 
 

 DO  IF 
 

 DO  IF .  
,  

,  
. , : 

DO I = 1, 10  
 IF (I > 5) THEN 
  ... 
 END DO   ! : IF  DO 
END IF 
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and so is this: 
IF ( ... ) THEN 
 DO I = 1, 10 
  ... 
 END IF   ! : DO  IF 
END DO 

 
5.2  
 

 
: , ,  

. : . 
 

 
 

 
: .TRUE.  .FALSE. (  

).  
,  KIND( .TRUE. )  

,  
; , ,  

. 
 

 
 

.  
:  

 
 

.  
, ,  5.1: 

 5.1.  

  
.LT.  <  A < 1e–5 
.LE.  <=  B**2 .LE. 4*A*C 
.EQ.  ==  B**2 == 4*A*C 
.NE.  /=  A /= 0 
.GT.  >  B**2 – 4*A*C > 0 
.GE.  >=  X >= 0 
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Fortran 90 ,  
.  5.2  

: 
 

 5.2  

 
.NOT. 1  
.AND. 2  
.OR. 3  
.EQV.  .NEQV. 4  

 
 

 « » ( . 5.3)  
 lex1  lex2  (T  =  true;  F  =  

false): 
 

 5.3  

le
x1

 

le
x2

 

.N
O

T.
 le

x1
 

le
x1

 .A
N

D
. l

ex
2 

le
x1

 .O
R

. l
ex

2 

le
x1

 .E
Q

V
. l

ex
2 

le
x1

 .N
E

Q
V

. l
ex

2 

T T F T T T F 
T F F F T F T 
F T T F T F T 
F F T F F T F 

 
, ,  

, . 
 

: 

(B * B == 4 * A * C) .AND. (A /= 0)   
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(Final >= 60) .AND. (Final < 70) 
(A /= 0) .or. (B /= 0) .or. (C /= 0) 
.not. ((A /= 0) .and. (B == 0) .and. (C == 0)) 

,  
,   A = B = C = 0 .  ,   

? 
 

 
 

 
 LOGICAL.  

: 
LOGICAL L1, L2, L3, L4, L5 
REAL A, B, C 
... 
L1 = .TRUE. 
L2 = B * B - 4 * A * C >= 0 
L3 = A == 0 
L4 = L1 .and. .not. L2 .or. L3 
L5 = (L1 .and. (.not. L2)) .or. L3 

 L4  L5 . 
 T  F  

. 
 

 
 

 S1 
 S2  ( . = true; 

. = false),  L .  
. 5.1,  

. 
 

 
 5.1  
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LOGICAL L, S1, S2 
READ*, S1, S2 
L = S1 .and. S2    ! series 
!L = S1 .or. S2    ! parallel 
PRINT*, L 

, , 
.  

S1.and.S2. ,  
, .  

S1.or.S2. 
 

 
 

,  Pascal  C,  
, ,  

.  
 (  Boolean) .  Fortran 90  

, 
. 

 
5.3  CASE 
 

 CASE  IF.  
 

. ,  IF.  
: 

CHARACTER CH 

DO 
 READ*, CH 
 PRINT*, ICHAR( CH ) 
 IF (CH == '@') EXIT 

 IF(CH >= 'A'.and.CH <='Z'.or.CH >='a'.and.CH<='z') THEN 
 SELECT CASE (CH)          
   CASE ('A','E','I','O','U','a','e','i','o','u')  
    PRINT*, 'Vowel'         
   CASE DEFAULT           
    PRINT*, 'Consonant'  
  END SELECT             
 ELSE 
  PRINT*, 'Something else' 
 END IF 

END DO 
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, , . 
,   @.   

 IF,  
,  

 ( ).  
 CASE 

SELECT CASE (expr) 
         CASE (selector1) 
                 block1 
         CASE (selector2) 
                 block2 
         [CASE DEFAULT 
                 blockD] 
END SELECT 

, . 
,  

,  CASE DEFAULT.  
CASE DEFAULT ,  .   

 
CASE.  

 
,  expr, 

, , 
CASE( 'a':'h', 'i':'n', 'o':'z', '_') 

,   
.  

, CASE ,  expr ,  
, .  CASE  

,  IF.  
 Final_Mark  5.1 

 CASE,  
Final : 

SELECT CASE ( INT(Final) )          
 CASE (75:)                 
  PRINT*, Name, CRM, ExmAvg, Final, '1'   
  Firsts = Firsts + 1            
 CASE (70:74)                
  PRINT*, Name, CRM, ExmAvg, Final, '2+'  
  UpSeconds = UpSeconds + 1         
 CASE (60:69)                
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  PRINT*, Name, CRM, ExmAvg, Final, '2-'  
  LowSeconds = LowSeconds + 1        
 CASE (50:59)                
  PRINT*, Name, CRM, ExmAvg, Final, '3'   
  Thirds = Thirds + 1            
 CASE DEFAULT                
  PRINT*, Name, CRM, ExmAvg, Final, 'F'   
  Fails = Fails + 1             
END SELECT                  

,   CASE  ,   IF,   
 expr. 

 
5.4  GO TO 
 

, ,  
Fortran  Basic,  

 GOTO.  
,   Pascal   C,   

. GO TO  
GO TO label 

 label – :  1  99999, 
.  

. , 
GO TO 99 
X = 67.8 
99 Y = -1 

 X = 67,8 ,  
,  

.  
,  GO TO. 

,   
 

IF,  IF.  
 (L1  L2 –  

): 
IF (L1) THEN 
 I = 1 
 J = 2 
ELSE IF (L2) THEN 
 I = 2 
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 J = 3 
ELSE 
 I = 3 
 J = 4 
END IF 

 IF  
 « »: 

  IF (.NOT.L1) GOTO 10 
   I = 1 
   J = 2 
   GOTO 30 
10 IF (.NOT.L2) GOTO 20 
   I = 2 
   J = 3 
   GOTO 30 
20 I = 3 
   J = 4 
30 CONTINUE   !  -  

? ,  
 GOTO  —   

.  
. 

 
 

 
  IF  

.  
  IF .  
  IF  

ELSE IF,  ELSE.  
  IF .  
 ,  

: .TRUE.  .FALSE.  
  

 <, <= .  
  (.NOT., .AND. .)  

 
.  

 ,  
, .  
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  CASE  
.  

  GOTO ,  
. 

 
 

 
5.1 ,  (  

)  
, , ,  

.  
 
5.2 : 

 10 , , 
.  IF, 

 CASE.  
 
5.3  
ax2 + bx + c = 0. ,  4. 

 
 a, b  c.  

 a, b  c:  
) 1, 1, 1 ( );  
) 2, 4, 2 (  –1,0);  
) 2, 2, –12 (  2,0  –3,0).  

,  
,   

.  
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 6  
 
 

 3   DO   
. ,  

,  
.  ,   

 ( ) 
.  

 . 
 ( )  

 DO  Fortran 90. 
 
6.1  
 

,   DO,  
. 

 
! 

 
 DO  

,  
, ,  

.  
 n  n!,  n! = 1 × 2 × 3 × ... × (n–1) × n.  

 
? 

INTEGER ::  NFACT = 1 
INTEGER N 
REAL    ::  XFACT = 1 
 
DO N = 1, 20 
  NFACT = NFACT * N 
  XFACT = XFACT * N 
  PRINT*, N, NFACT, XFACT 
END DO 

 
 

 
. 

 r  n  
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!
121

!!
!

r
rnnnn

rnr
n

r
n     (6.1) 

 

, 
321
8910

!7!3
!10

3
10 . 

, ,  
, ,  
.  

: 
INTEGER :: BIN = 1 
INTEGER K, N, R 

PRINT*, 'Give values for N and R' 
READ*, N, R 

DO K = 1, R 
  BIN = BIN * (N - K + 1) / K 
END DO 

PRINT*, N, 'c', R, '=', BIN 
 

 
 

 DO  
 a. , 

.  
 

,3,2,1,! nnax n
n     (6.2) 

 a – ,  n! ,  
.  ,  ,   n  

?  a = 10.  
, , 

 n!  n,  
.  

, ,  xn  xn-1  
: 

.1 naxx nn      (6.3) 

.  
 a = 10  n  

 n: 
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REAL :: X = 1 
REAL :: A = 10 
INTEGER N 
 
DO N = 1, 100 
  X = A * X / N 
  IF (MOD( N, 10 ) == 0) PRINT*, N, X 
END DO  

 
 

 
 ( ) ,  

 « »,  
.  

( ./ )  « ».  
,  
, ,  

.  
,  

 
 

202.0143.115.21
2.014.01

iiii
iiKiT    (6.4) 

 
 i –  1 , K – , 

T(i ) – .  
 REAL  AIMAG)  a  b ,  

 22 ba ,  f 
 arctg(b/a).  

ATAN2,  – , 
 (  ATAN).  

,  
.  

. 
 0,02 .  

 (Fact) 1,25 . 
 K  900.   f  

. ,  
 (i)  1 .  

 iom  i  Omega  
. 
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IMPLICIT NONE 
 
INTEGER               N             ! counter 
INTEGER            :: Steps         ! iteration count   
REAL                  A, B          ! Re(T), Im(T)      
REAL               :: Fact  = 1.25  ! scaling factor    
REAL               :: K     = 900   ! amplification     
REAL               :: Omega = 0.02  ! angular frequency 
REAL                  Phase         ! phase angle 
REAL, PARAMETER    :: Pi   = 3.1415927 
COMPLEX, PARAMETER :: i = (0, 1)    ! sqrt(-1) 
COMPLEX               iom           ! sqrt(-1) * omega 
COMPLEX               T      ! complex transfer function 
 
READ*, Steps 
PRINT 20  
20 FORMAT('Omega',T12,'Real T',T27,'Im T',T42,'Abs T', & 
                   T62, 'Phase' ) 
PRINT* 
 
DO N = 0, Steps 
  iom = i * Omega   
  T = (K*(1 + 0.4*iom)*(1 + 0.2*iom)) /              & 
   (iom*(1 + 2.5*iom)*(1 + 1.43*iom)*(1 + 0.02*iom)**2) 
  A = REAL( T ) 
  B = AIMAG( T ) 
  Phase = ATAN2( B, A ) * 180 / Pi       ! phase degrees 
  PRINT 10, Omega, A, B, ABS( T ), Phase 
10 FORMAT(F7.3,T10,E11.4,T25,E11.4,T40,E11.4,T60, F7.2) 
  Omega = Omega * Fact 
END DO 
 

: 
 

Omega  Real T Im T Abs T  Phase 
0.020  –0.3024E+04 –0.4483E+05 0.4493E+05 –93.86 
0.025  –0.3018E+04 –0.3578E+05 0.3591E+05 –94.82 
120.371  –0.1651E-01   0.1830E-01 0.2465E–01   132.07 
150.463  –0.7512E-02   0.1100E-01 0.1332E–01   124.33 

 
, ,  

, .  
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 –90°  –180°,  
. 

 
6.2  DO  
 

 
): 

DO I = 2, 7, 2 
  WRITE( *, '(I3)', ADVANCE = 'NO' ) I 
END DO 

: 2 4 6 
DO I = 5, 4 
  WRITE( *, '(I3)', ADVANCE = 'NO' ) I 
END DO                                 

:  
DO I = 5, 1, -1 
  WRITE( *, '(I3)', ADVANCE = 'NO' ) I 
END DO 

: 5 4 3 2 1 
DO I = 6, 1, -2 
  WRITE( *, '(I3)', ADVANCE = 'NO' ) I 
END DO 

: 6 4 2 

 DO, , 
: 

[name:] DO variable = expr1, expr2 [, expr3] 
      Block 
   END DO [name] 

 variable (  DO) – , expr1, 
expr2  expr3 –  ,   
name – . expr3  

,  1.  
expr1, expr2  expr3   DO. 

 DO  expr1 ,  
, ,  
.  
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expr3  DO,  
.  

,  DO 
 DO ,  

. ,  
 I  8.  DO 

 MAX((expr2–expr1+expr3)/expr3,0),  
MAX – ,  

.  
 MAX ,   

,  
 ( ) ,  

, .  
 DO. ,  

 3, 0, 5  3 .  
,  DO . 

 
,  MAX  

. 
DO I = J, K, L 

  L ,  I,  J  
 L ,   

 I,  K.  
  L >  0   J > K,  (  

).  
  L ,  I,  J 

 |L|  ,   
 I  .  

  L <  0   J < K,  (  
). 

 
.  DO  

,  
.  DO   .  

, ,  ( .  
),  

.  
. 
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6.3  DO  
 

, 
. 

, . 
,  t =  0  ,   

 s(t)  t = t0  
t+t1  dt . . 

 —  
.  

 dttt 01 .   
 t0  t1,  1. 

,  
 dttt 01 +1. 

, ,  
 INT  NINT? 

, ,  
,  t1–t0  dt. 

, ,  
.  NINT. 

,  t0 = 0, t1 = 5  dt = 0,4.  
 12,5.  NINT  13   

 t1.  
 INT. . -

 dttt 01  
 ( , 10/0,1  99,9999 

 100), . Fortran 
90 .  

 SPACING(X)  
 X. , 

 
SPACING(dt) .  

 t0 (TSStart), t1 
(TEnd)  dt  (TRIPS)  

 dt .  
,  t  DO,   

 I . 
REAL, PARAMETER :: G = 9.8 
REAL               dT, S, T, TStart, TEnd 
REAL            :: U = 60 
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INTEGER            I, TRIPS 
 
READ*, TStart, TEnd, dT 
TRIPS = INT( (TEnd - TStart) / dT + SPACING(dT) ) + 
1 
PRINT*, TRIPS 
T = TStart 
 
DO I = 1, TRIPS 
  S = U * T - G / 2 * T * T 
  PRINT*, I, T, S 
  T = T + dT 
END DO               

. ,  
 s(t)  dt ,  

 h  —  
,  dt . 

, ,  
 h/dt . 

 I  DO  1, , 
,   (I–1)  

 h/dt. ,  PRINT  
IF(MOD(I-1,INT(H / dT + SPACING(dT))) == 0) PRINT*,I,T,S 

,  
 h.  

,  
 –  

.  
, ,  

,  
. 

 
6.4  
 

,  
.  

 
,  

DO. 
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.  « »  
 1   10  ( ).   

.  
, . , 

.  
,  

: 
1.   
2.  ( , )  

  
3. ,  

:  
,   

,   
  

,   
  

4.   
5. . 

, , 
.  

CALL RANDOM_NUMBER( R ) 

 R  [0, 1). 
10*R  [0, 10),  10*R + 1  [1, 11), 

.  1,000000  10,999999 .  INT 
 1  10, .  

,   
,  « »  

,  
.  

.  
,  

.  
INTEGER                   FtnNum, MyGuess 
INTEGER, DIMENSION(1) ::  Seed 
REAL                      R 
WRITE( *, '("Seed: ")', ADVANCE = 'NO' )  
READ*, Seed(1)             ! user supplies seed 
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CALL RANDOM_SEED(PUT=Seed) !seeds the random number generator 
CALL RANDOM_NUMBER( R ) 
FtnNum = INT( 10 * R + 1) 
WRITE( *, '("Your guess: ")', ADVANCE = 'NO' )  
READ*, MyGuess                                  
DO 
  IF (MyGuess == FtnNum) EXIT 
    IF (MyGuess > FtnNum) THEN 
      PRINT*, 'Too high.  Try again' 
    ELSE 
      PRINT*, 'Too low.  Try again' 
    END IF 
    WRITE( *, '("Your guess: ")', ADVANCE = 'NO' )  
    READ*, MyGuess 
END DO 
PRINT*, 'BINGO!  Well done!' 
CALL RANDOM_SEED(GET=Seed) !get the new seed for another game 
PRINT* 
PRINT*, 'New seed: ', Seed(1) 

. ,  DO 
)  

,  MyGuess  FtnNum.  
, , ,  

 DO.  
,  EXIT.  

.  
, ,  

.  
WRITE( *, '("Your guess: ")', ADVANCE = 'NO' )  
READ*, MyGuess 

. ,  (  
MyGuess ), . 

, ,  
): 

FtnNum = INT( 10 * R + 1) 
! remove two lines  
DO 
    WRITE(*,'("Your guess: ")',ADVANCE = 'NO') ! move up 
    READ*, MyGuess                             ! move up 
    IF (MyGuess > FtnNum) THEN                          
      PRINT*, 'Too high.  Try again'                    
    ELSE IF (MyGuess < FtnNum) THEN    ! ELSE IF now    
      PRINT*, 'Too low.  Try again'                     
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    ELSE                                                
      PRINT*, 'Well done!'          ! congrats here now 
    END IF                                              
  IF (MyGuess == FtnNum) EXIT              ! move down 
END DO 
! remove congrats 
CALL RANDOM_SEED( GET=Seed) !get the new seed for another game 

: 
1.   
2. :  

  
  

,   
,   

,   
  

  
  

3. . 
,  EXIT  

 DO , . 
:   

; . 
 

 DO  EXIT  
 

 DO: 
DO   
 IF (logical-expr) EXIT 
   block 
END DO 

 
DO     
   block 
 IF (logical-expr) EXIT 
END DO  

 EXIT  
.   

. ,  
; .  
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,  EXIT  
, , , 

.  while-do  
,  Pascal, . Fortran 

90,  EXIT .  
,  EXIT  

,   
.  

: , 
 DO . 

 
 DO WHILE 

 
 DO  DO WHILE: 

DO  WHILE (logical-expr) 
     block 
   END DO 

 
DO   
      IF (.NOT.logical-expr) EXIT 
      block 
  END DO 

 DO WHILE – , 
.  

 
.  

. 
 

 DO: ,  
 

 EXIT  DO  
 DO : 

DO I = 1, N 
  ... 
  IF (I == J) EXIT 
  ... 
END DO 

!  
, , , 
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, , .  
 

, . 
.  

 
CYCLE [name] 

 END DO  
, ,  

, .  
 – .  DO 

: 
DO 100 I = 1, N 
... 
100  CONTINUE 

, CONTINUE – ,  
.  

 END DO.  —  
. 

 
 

 
,  

 
, .  

,  
,  1, .  

,  1.  
. ,  P – ,  

. ,  N,  
P .  ,   P .  N  

?  
, ,  P  

,  
N. ?  N = P? ,  

. , , 
 N  P ,  P , 

 P ,   
.  ?  ,   N =  1   

 P,  N = 3. : 
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1.  P  
2.  N  3  
3.  R  P  N.  
4. ,  R = 0  N:  

 N  2  
 R,  P  N  

5.  P   
 P   

6. . 

,  
,  R .  

, , . 
,  IF,  

, . : 
PROGRAM Prime 
! Tests if an odd integer > 3 is prime 
 
IMPLICIT NONE 
INTEGER ::  N = 3 
INTEGER     P, Rem 
 
PRINT*, 'Gimme an odd integer:' 
READ*, P 
Rem = MOD( P, N ) 
  
DO 
  IF (Rem == 0 .OR. N >= SQRT( REAL(P) )) EXIT 
    N = N + 2 
    Rem = MOD( P, N ) 
END DO 
 
IF (Rem /= 0) THEN 
  PRINT*, P, ' is prime' 
ELSE 
  PRINT*, P, ' is not prime' 
END IF 
 
END 

 
:  4 058 879 (  

), 193 707 721 ( )  2 147 483 647 ( ). 
,  

, , ,  
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.  
. 

 [9].  DO WHILE 
 DO.  4  

4.  R  0  N < P :  
 DO  

DO WHILE (Rem /= 0 .AND. N < SQRT( REAL(P) )) 
  N = N + 2 
  Rem = MOD( P, N ) 
END DO 

,  
, . 

 
 

 
 DO WHILE  

 READ,  
 DATA : 

REAL :: A, SUM 
INTEGER :: N = 0 
INTEGER :: IO = 0 
 
OPEN( 1, FILE = 'DATA' ) 
SUM = 0 
 
DO WHILE (IO == 0) 
  READ (1, *, IOSTAT = IO) A 
  IF (IO == 0) THEN 
    SUM = SUM + A 
    N = N + 1 
    PRINT*, A 
  END IF 
END DO 
 
PRINT*, "Mean:", SUM / N 

:  
.  

. IOSTAT — ,  
,  READ  

, ,  
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READ .  
. 

 DO WHILE   

DO  
  IF ((ABS( Term ) <=  Err) .or. (K > MaxTerms)) 
EXIT 
  ... 
END DO 

,  
 — . DO WHILE  EXIT  

,  
,  k  1.   

, . 
,  DO  IF, ,  

.  
 DO  EXIT ,  Term 

: 
DO I = 1, MaxTerms 
  IF (ABS( Term ) <=  Err) EXIT 
  ... 
END DO 

,  
!).  

. ,  
 —   

, . , , 
;  

.  
.  ,   

 —  
.  

:  
 — . 

 
 

 
  DO  

,  
 ( )  

 ( ., , ) ,  
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.  
:  

 N :  
  

  N ,  
, .  DO  

: 
 [name:] DO  variable = first, last, step 
                block 
 END DO [name] 

. 
 step ,  1.  
 step , variable  

,  first  last. 
 DO  EXIT  

,  
,  .  .  ,   DO  

 condition .   
 

:  
,  condition :  

 (  
).  

  
:  

 (  
)  

 .  
,  condition —   

.  
 

 DO   
  IF  (condition) EXIT 
  block 
 END DO 

 
 DO   
  block 
  IF(condition) EXIT 
 END DO 
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 DO  WHILE.   

  
 condition :  

.  
,  condition  

, .  
 

 DO WHILE (condition) 
                           block 
                 END DO 

. 

  DO .  
  DO  DO.  
  ( ) 

.  
  DO .  
 ,   EXIT  DO 

.  
  IOSTAT  READ  

. 
 

 
 
6.1  

 2, 4, ..., 200. ( : 10100)  
 
6.2  ,   sin  x  cos  x  

 x  0°  90°  15°.  
 
6.3  

).  

9
1

7
1

5
1

3
11

4
 

 

1,
9753

arctan
9753

xxxxxxx  
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)  
 6.1.  

,  
, ,  100 ,  

, ). 
,  ,  .  

, .  

) : 

119
1

75
1

31
1

8
 

, 
. ,  

, , 
 ( ).  

)  

239
1arctan

57
1arctan2

8
1arctan6

4
 

.  
 ATAN ,  

.  
 6.2.  

 
6.4 : 

1.  A = 1  N = 6.  
2.  10 , : 

 N  2N 
 A  242 A  

 2NA  

 21 2ALU  
 2LUP   ) 
 2LUE   ) 
 N, P, E 

3.  

, . 
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6.5  T  

01
0,1

tT
Tt

tf  

 f(t)  

0

12sin
12

14
k T

tk
k

 

,  
.  T = 1,  

 n  t 
 0   1  ,  ,  0,1.   

 n, . 1, 3, 6 . 
 
6.6  

 [10].  
.  

 (u, v)  
 x  y.  

: 
 

azVev
azVeu

az

az

45sin
45cos  

 
sin,

sin2
w

w

aV  

 
u  v  z z = 0,1D   

sinw

D  

 w = 1.25×103 3, µ = 0,001 ,  =  55°  .,   = 
2,6×10–3Wa, Wa = 10 . 
 
6.7 ,  X(t) 

 t  
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00

0

XeXK
KXtX rt

 

 
 X0 –  t = 0, r – , 

K – . ,  
 X(t)  200 .  X0 = 

2, r = 0,1  K = 1000.  
K ,  K . 
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 7  
 
 

,   
.  

. ,  
 

.  ( ) « » 
.  

. :  
•   
•   
•   
• .  

,   
, . 

 
7.1  
 

 — , 
,  

 — ,  
.  

. , 
,   

.  
, :  

  —  
 

, , 
missing ENDIF statements 

 ENDIF) 

  —  
 

, . 
Program too complicated–too many strings 

 — ) 

  — ,  
,   
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, , 
. 

Expression in IF construct is constant 
 IF ) 

, , 
Non-integer DO control variables are obsolescent 

 DO ) 

 
, , 

.  
, ,  

. 
. 

Inappropriate use of symbol X at line N 
 X  N) 

 X , 
, , .  

 N. 
Implicit type for X at line N 

 X  N) 

 X  
IMPLICIT NONE.  

. 
Syntax error at line N 

 N) 

,  
, . 

G = 9,8                !  

IF (A = 0) X = 1       !=  ==  

IF (A == 0) THEN X = 1 !  THEN   
!  IF  

 THEN 

X = 1 + (2 * 3         !   

,  
. 
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Symbol X referenced but not set at line N 

,  
 X . , -
, .  

, ,  
: 

IMPLICIT NONE 
 
REAL X 
 
X = X + 1 

 (1.4209760E+14  
FTN90), , , X . ,  

, ,  X  
, !  

, , , 
.   

. 
 
7.2  (Run-time Errors) 
 

, . 
, ,  

, .  
». , , 

Floating point division by zero 
) 

 
Floating point arithmetic overflow 

) 

. . , 
, , 

,  SQRT  
,  LOG .  

, 
, ,  

,  ,   
,  

.  
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, ;  
,   

. 
 

 
 

Fortran 90  
,  

 ( ,  
). ,  

. 
 

 
 

,   
, ; , 

! , ,  
. . 

  
, .  

 ,  
, , 

.  
  (  

), , , 
. 

 
7.3  
 

, 
,  

.  
, , 

, ,  
.  

: 
X = 0.1 
 
DO 
  X = X + 0.001 
  PRINT*, X 
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  IF (X == 0.2) EXIT 
END DO 

, , , 
, ctrl-break .  X  0,2 

.  X  
0,2  10–9 , ,  X – 0,2. 

 EXIT  

IF (X > 0.2) EXIT 

 
IF (ABS(X - 0.2) < 1E-6) EXIT 

,  « »  
, , 

IF(ABS(A - B) < 1E-6) PRINT*, 'A practically equal to B' 

 (  
)  

, , , 
REAL(KIND = 2) A, B 

 
.  

 

022 eaxx  

 

eaax

eaax
2

2

2
1  

  ,  
,  

. ,  a = 5×106  e = 1,  
x2 = –9,42×10–9  FTN90.   

 

a
e

eaa
ex

222
 

 x2 =  10–7,  
.  
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  —  
).  

  
).  

  
.  

  
, .  

  — ,  
.  

 ,  
. , 

 
,  

. 
 

 
 
7.1  

h
xfhxf  

 f ´(x)  
f(x),  h . ,  

 f(x) = x2  x = 2 ( : 
4)  h,  1  
10 . ,  h 

 « »,  10–6. 
 
7.2 , , 

,  
. , 

 

x + 5.000y = 17.0 

1.5x + 7.501y = 25.503 

 x = 2, y = 3,  5.5  
.  

 25,501,  12 000,  
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, .  
 25,502, 25,504 .  

,  
.  — 

:  
,   

. 
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 8  
 
 

 4 ,  
 ( ),  

, .  
,  

 « » ,  
. Fortran 90 

 
, .  

,  
,  

,  
.  

. 

.  
.  (  

,  ),   
.  

,  
, , ,  

 —  
.  

,  
, , 

,  
.  

. 
 
8.1  
 

: . 
. ,  

,  Fortran 90,  
 SIN, COS, LOG .  

,   
. ,  

. 
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 f(x) = 0  

x  xf
xfx  

 f ´(x) –  f(x),  f(x)  
. 

,  33 xxxf .  13 2xxf . 
, ,  

,  x =  2   
,  f(x)  10–6, , , 
 20 . : F(X)  f(x)  

DF(X)  f ´(x). 
PROGRAM Newton 
! Solves f(x) = 0 by Newton's method 
IMPLICIT NONE 
INTEGER  ::  Its       = 0        ! iteration counter  
INTEGER  ::  MaxIts    = 20       ! maximum iterations 
LOGICAL  ::  Converged = .false.  ! convergence flag 
REAL     ::  Eps       = 1e-6     ! maximum error     
REAL     ::  X         = 2        ! starting guess  
DO WHILE (.NOT. Converged .AND. Its < MaxIts) 
  X = X–F(X) / DF(X) 
  PRINT*, X, F(X) 
  Its = Its + 1 
  Converged = ABS( F(X) ) <= Eps 
END DO 
IF (Converged) THEN 
  PRINT*, 'Newton converged' 
ELSE 
  PRINT*, 'Newton diverged' 
END IF 
CONTAINS 
  FUNCTION F(X) 
  ! problem is to solve f(x) = 0 
    REAL F, X 
    F = X ** 3 + X–3     
  END FUNCTION F 
  FUNCTION DF(X) 
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  ! first derivative of f(x) 
    REAL DF, X 
    DF = 3 * X ** 2 + 1 
  END FUNCTION DF 
END PROGRAM Newton 

, ,  
 DO: ,  20 .  

. 
 

 
 

, , 
,  

.  
.  

,  (x', y')  
 

x' = x cos(a) + y sin(a) 

y' = –x sin(a) + y cos(a) 

 (x, y) – .  
: 

FUNCTION Xnew( X, Y, A ) 
  REAL XNew, X, Y, A 
  Xnew = X * COS( A ) + Y * SIN( A ) 
END FUNCTION Xnew 
 
FUNCTION YNew( X, Y, A ) 
  REAL YNew, X, Y, A 
  YNew =–X * SIN( A ) + Y * COS( A ) 
END FUNCTION Ynew 

 
 

 
,  

 
.  

, .  
 CONTAINS  

 END .  
,  
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END.  
, ,  

 CONTAINS.  
: 

FUNCTION Name( [ ] ) 
  [ ] 
  [ ] 
END FUNCTION [Name] 

 
FUNCTION Name(  ) 

, . 
,  

IMPLICIT NONE (  
,  ),   

. , 
 

.  
,  

.  
,   

, , 
, 

YNew =–X * SIN( A ) + Y * COS( A ) 

 YNew . ,  
.  

 
RESULT.  

 
. , ,  

, ,  
.  

.  
,  

,  
.  

.  
 

,  
,  ,  
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. . ,  
,   

,  
. 

 
 

 
, , X, Y  A  

FUNCTION YNew( X, Y, A ) 

.  
.  

. ,  
. , 

YNew  

YNew( U, V, Pi/2 ) 

,  U, V  
Pi/2  X, Y  A . 

, . 
, ,  

,  
.  

.  
,  

,  « »  
,  

. ,  
.  

,  
. 

 
 

 
 

Fact(N),  n! . ,  
, , 

. 
PROGRAM Factorial 
IMPLICIT NONE 
INTEGER I 
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DO I = 1, 10 
  PRINT*, I, Fact(I) 
END DO 
 
CONTAINS 
  FUNCTION Fact( N ) 
    INTEGER Fact, N, Temp 
    Temp = 1 
    DO I = 2, N 
      Temp = I * Temp 
    END DO 
    Fact = Temp 
  END FUNCTION 
END 

,  I — , .  I 
.   

,  I = 1,  
.  

N.   I  2  DO 
 Fact,  N,  DO , 

 2,  Fact  
.  I  3  DO  
, , , 

 Fact. , Fact  
 I.  

,  I  .  
 I ,   .  

,  
. ,  

 
.  

,  — 
.  

,  
,  

, ,  
, .  

IMPLICIT NONE  
.  

,  
. 
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, 
. Fung(). 

 
 RETURN 

 
 

END. .  
 RETURN.  

 RETURN,  « » 
). 

 
 

 
 

, , 
F(X) = X ** 3 + X - 3 

 Fortran 90, , 
 

. 
 

 
 

. : 

 ,  
.  

  CALL.  
  END  

SUBROUTINE.  
 ,  

, . 
CALL PLONK 

 
PrettyLine, . Num –  

; Symbol –  ASCII ,  
. 

IMPLICIT NONE  
CALL PrettyLine( 5, 2 ) 
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CONTAINS 
  SUBROUTINE PrettyLine( Num, Symbol ) 
    INTEGER I, Num, Symbol 
    CHARACTER*80 Line 
    DO I = 1, Num 
      Line(I:I) = ACHAR( Symbol ) 
    END DO 
    PRINT*, Line 
  END SUBROUTINE 
END 

,  
 

 — : 
IMPLICIT NONE 
REAL A, B 
READ*, A, B 
CALL SWOP( A, B ) 
PRINT*, A, B 
CONTAINS 
  SUBROUTINE SWOP( X, Y ) 
    REAL Temp, X, Y 
    Temp = X 
    X = Y 
    Y = Temp 
  END SUBROUTINE 
END 

,  A  B 
.  

, ,  
, . 

,  
. .  

 
 —  

,  
.  90 

, .  
 Temp  

,  
. ,  

: 
SUBROUTINE Name[(  )] 
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                 [ ] 
                 [ ] 
         END SUBROUTINE [Name] 

 
8.2  
 

 
,  

PROGRAM name 
  [ ] 
  [ ] 
[CONTAINS 
  ] 
END [PROGRAM [name]] 

 CONTAINS  
 ( ),  

 END,  
. ,  

,   
 CALL  

. 
 
8.3  
 

 
.  
,  

.  END, 
: 

SUBROUTINE name[(  )] 
  [ ] 
  [ ] 
[CONTAINS 
  ] 
END [SUBROUTINE [name]] 

 
FUNCTION name([  ]) 
  [ ] 
  [ ] 
[CONTAINS 
  ] 
END [FUNCTION [name]] 
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,  
: 

  
 (  

);  
  

  FUNCTION  SUBROUTINE  
 END ,  

 END . 

, ,  
, 

.  
,  

,  .OBJ.  ,   
,  

, ,  
 EXE- .  

, . 
 

, .  
, ,  

.  
 SWOP 

 8.1  .   (  
)  

IMPLICIT NONE 
EXTERNAL SWOP 
REAL A, B 
READ*, A, B 
CALL SWOP( A, B ) 
PRINT*, A, B 
END 

 ( )  
SUBROUTINE SWOP( X, Y )   
  REAL Temp, X, Y         
  Temp = X                
  X = Y                   
  Y = Temp                
END SUBROUTINE            
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 EXTERNAL .  
, . 

 
, . 

 
 EXTERNAL 

 
 

,  
, ,  

. ,  
 

.  
,  

 
.  

,  
 EXTERNAL,  

 USE  IMPLICIT.  
,  

,  
. . 

 
8.4  
 

, 
: , 

.  
 .  

,  
 .  

,  
, , ,  
 .  

,  EXTERNAL  
,  

, .  
,  

, ,  
)  

.  Fortran 90 ,  
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,  
.  

,   
,  

: 
INTERFACE 
   
END INTERFACE 

  
, ,  

 END. ,  
 ( ,  

),  DATA  FORMAT  
.  

 SWOP 
: 

IMPLICIT NONE 
INTERFACE  
  SUBROUTINE SWOP( X, Y ) 
    REAL X, Y 
  END SUBROUTINE 
END INTERFACE 
REAL A, B 
READ*, A, B 
CALL SWOP( A, B ) 
... 

 
.  

 « » . 
 

 
 

 
. ,  

. ; 
. 

 
:  

  
;  
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 ,  
;  

  
,  

, ;  
 , 

,  
;  

  
;  

  
. 

 
8.5  
 

, : 
, .  

: 
  

);  
  

, , 
. 

. 
 SWOP  

MyUtils.  
 Pi.  USE 

MyUtils,  .  ,  
 Pi .  

: 
USE MyUtils 
IMPLICIT NONE 
REAL A, B 
READ*, A 
B = Pi 
CALL SWOP( A, B ) 
PRINT*, A, B 
END 
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 ( ) 
MODULE MyUtils 
  REAL, PARAMETER :: Pi = 3.1415927 
CONTAINS 
  SUBROUTINE SWOP( X, Y ) 
    REAL Temp, X, Y 
    Temp = X 
    X = Y 
    Y = Temp 
  END SUBROUTINE SWOP 
END MODULE MyUtils 

,  EXTERNAL  
, ,  SWOP  

 —  
. 

 
MODULE name 
  [ ] 
[CONTAINS 
  ] 
END [MODULE [name]] 

 USE  
,  

: 
USE module-name 

,   
, ,  END 

 FUNCTION  
SUBROUTINE.  ,  

, . ,  
 

.  
. ,  

 
. 8.1.  

 USE ,  
 USE  

.  .   
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,  
.  

 , 
,  

 
, .  

,  
, .  

, . 
 SWOP 

 8.3.  MyMod, 

MODULE MyMod  
INTERFACE  
  SUBROUTINE SWOP( U, V ) 
    REAL U, V 
  END SUBROUTINE 
END INTERFACE 
END MODULE 

 USE MyMod 
. 

 
 

 8.1  (Mod-sub: 
; Int-subs: ; Ext-sub: 

) 
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 USE 
 

,  USE  
.  USE, 

.  ( ) 
. ,  

 
.  

.   
. , 

 YourMod  
YourPlonk,  
MyPlonk : 

USE YourMod, MyPlonk => YourPlonk 

 
USE module-name, rename-list  

 rename-list  

new-name /=>/ original-name 

. 
 

.  
, .  

 —  
 ONLY  USE. ,  

USE YourMod, ONLY : X, Y 

 X  Y . , 
, .  

 USE. 
 

 PUBLIC  PRIVATE  
 

,  
, . 

,  
PRIVATE : 

REAL, PRIVATE :: X 
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: 

PRIVATE X, SWOP 

,  X  SWOP .  
.  PUBLIC (  

) .  
PUBLIC  PRIVATE  

. ,  
PRIVATE 
PUBLIC SWOP 

 PRIVATE ,  
SWOP. 
 
8.6  
 

,   
.  

. 
 

 
 

 
—  FORMAT.  

 GOTO  
DO, . 
 

 

 — .  
 ;  
 ;  

,  
;   

 ,  
,  

. 
, ,  

. , ,  
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. , 
 

,  
. 

 
 

 
, , 

 PROGRAM  END  
,  

. , ,  
 END.  

, , , 
.  

,  
,  

 
. , , 

,  
, .  

,  
 

 ( , ,  
). ,  

)  
, ,  

, , ,  
,  ( )  

.  
,  

,  .  
: 

 , , 
,  

.  
   

, , ,  
, 

.  
 ,  
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, -
, . 

 
DO  ( ) DO;  

 DO. 
 
8.7 :  
 

, , , ,  
, 
 

.  ,   ABS ,  
!  ,   

,  Fortran 90: .  
 – ,  

.  
 

. ,  
;  

.  
;  ,   

. 
 SWOP(X, Y).  

.  
.  

 
, SwopReals  SwopIntegers,  

, . 
SUBROUTINE SwopReals( X, Y ) 
    REAL X, Y, Temp 
    Temp = X 
    X = Y 
    Y = Temp 
END SUBROUTINE SwopReals 

 
SUBROUTINE SwopIntegers( X, Y ) 
    INTEGER X, Y, Temp 
    Temp = X 
    X = Y 
    Y = Temp 
END SUBROUTINE SwopIntegers 
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,  
 

.  
 INTERFACE,   

(SWOP) : 

PROGRAM Main 
INTERFACE SWOP 
  SUBROUTINE SwopReals( X, Y ) 
    REAL X, Y, Temp 
  END SUBROUTINE SwopReals 
  SUBROUTINE SwopIntegers( X, Y ) 
    INTEGER X, Y, Temp 
  END SUBROUTINE SwopIntegers 
END INTERFACE 
REAL A, B 
INTEGER I, J 
... 
CALL SWOP( A, B ) 
CALL SWOP( I, J ) 
... 

,  
.  
,  

. ,  
.  

,  
, . 

 
MODULE PROCEDURE procedure-names 

,  —  
), . , 

 SwopReals  SwopIntegers  
,  

INTERFACE SWOP 
  MODULE PROCEDURE SwopReals, SwopIntegers 
END INTERFACE 

. 
.  ,   

,  
. 
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8.8  
 

. 
 —  

.  
, ,  

 ( ). , 
. ,  

.  
,  

, .  
 

. 
PROGRAM BigOne 
IMPLICIT NONE 
CALL FIRST 
CALL LAST 
CONTAINS 
  SUBROUTINE FIRST 
    PRINT*, 'First here' 
  END SUBROUTINE 
  SUBROUTINE LAST 
    PRINT*, 'Last here' 
  END SUBROUTINE 
END PROGRAM BigOne 

,  ,  ,  ,  
! 

 
8.9  
 

 ( ) 
,  

.  ,   
 

n! = n*(n – 1)! 
 1!  1. 

, , 
.   Fortran  90   

. ,  
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 RECURSIVE,  .   
 ( . ),  

 RESULT,  
 ( ) . , 

 Factorial : 

IMPLICIT NONE  
INTEGER I  
I = 10 
PRINT*, I, Factorial(I) 
CONTAINS 
  RECURSIVE FUNCTION Factorial( N ) RESULT (Fact) 
    INTEGER Fact, N 
    IF( N == 1 ) THEN 
      Fact = 1 
    ELSE 
      Fact = N * Factorial( N-1 ) 
    END IF 
  END FUNCTION 
END 

 RESULT ,  Factorial  
. ,  

 Factorial  INTEGER: 
 Fact. 

 – , . 
,  

 Factorial.  
. , N 

 10,  ELSE  
Factorial.  Factorial(9)  

, , 
,  

Factorial(9) .  Factorial(9)  
Factorial ,   9   N.  

 ELSE,  Fortran 90 ,  
 Factorial(8). ,  

 ( ) ,  
,  Factorial(8) . 

,  Factorial  
, . , 

 N (1),  
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 Factorial, , ,  (  
) ,  

.  
,  

.  
,  

.  
,  RESULT  

,  
 — ,  

 RESULT.  
 Factorial: 

IMPLICIT NONE 
INTEGER I 
DO I = 1, 10 
  PRINT*, I, Factorial( I ) 
END DO 
CONTAINS 
  FUNCTION Factorial( N ) RESULT (Fact)  
    INTEGER Fact, I, N 
    Fact = 1 
    DO I = 2, N 
      Fact = I * Fact 
    END DO 
  END FUNCTION 
END 

,  
 RECURSIVE.  

 Factorial . 
. 

IMPLICIT NONE 
INTEGER F, I 
DO I = 1, 10 
  CALL Factorial( F, I ) 
  PRINT*, I, F 
END DO 
CONTAINS 
  RECURSIVE SUBROUTINE Factorial( F, N )  
    INTEGER F, N 
    IF (N == 1) THEN 
      F = 1 
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    ELSE  
      CALL Factorial( F, N-1 ) 
      F = N * F 
    END IF 
  END SUBROUTINE 
END 

,  N 
 N-1 . , 

,  Factorial  
 N,  10. « », F = 

1, . !  
, , 

 F = N * F  
 Factorial.  

F = N * F  Factorial.  ,   
 F = N * F,  .   

 F  1,   
.  

.  
. 

 
 

 
  

) .  
 .  
  

.  
  – ,  

 ( ).  
  – ,  

.  
 .  
 .  
 , .  
 .  
 .  
  CALL.  
  

,  – .  
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 , 
.  

  EXTERNAL  
 

.  
  

; 
, .  

 ,  
.  

 ,  PRIVATE, 
.  

.  
 ,  

.  
.  

  
. , , 

.  
.  

.  
  

INTENT: IN ( ), OUT 
,  

)  INOUT (  
).  

.  
  IN.  
  OPTIONAL. 

 
.  

, 
.  

  
.  

  
 ( ).  

 ,   
 RECURSIVE.  
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 RESULT ,  
. 

 
 

 
8.1 ,  
 

h
xfhxf  

 
 f(x) = x3  x =  1,   
 h: 1, 10–1, 10–2 . .  
 f(x) . 

 
8.2  —  P0(x) = 1, P1(x) = x  
P2(x) = (3x2–1)/2.  

, : 

(n + 1)Pn+1(x) – (2n +1)xPn(x) + NPn–1(x) = 0 

 P(N, X)  
,  P0  P1.  

 P(2, X)  X  
,  

 P2(x), . 
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 9  
 
 

 
, .  

,  
, ,  

.  
,  

,  
.  
, .  

, ,  
,  

(3), Y(I + 2 * N).  
Fortran 90  

. 
 
9.1  
 

,  
 N 

.  
N

i
iX

N
X

1

1      (9.1) 

 Xi – i .  s  

22

1
1 XX

N
s i

    (9.2) 

, 
 DATA.  

 —  N.  N  —  
. 

IMPLICIT NONE 
INTEGER              :: I, N 
REAL                 :: Std = 0 
REAL, DIMENSION(100) :: X 
REAL                 :: XBar = 0 
OPEN (1, FILE = 'DATA') 
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READ (1, *) N 
DO I = 1, N 
  READ (1, *) X(I) 
  XBar = Xbar + X(I) 
END DO 
XBar = XBar / N 
DO I = 1, N 
  Std = Std + (X(I) - XBar) ** 2 
END DO 
Std = SQRT( Std / (N - 1) ) 
PRINT*, 'Mean: ', XBar 
PRINT*, 'Std deviation: ', Std 

 (  
): 

10 5.1 6.2 5.7 3.5 9.9 1.2 7.6 5.3 8.7 4.4 
 5,76  

 2,53 ( ).  
DIMENSION(100)  X 

 100  X(1), X(2), ..., X(100). 
 10 ,  

 10 . , 
 N  (  

),  N . 
 READ ,  

, : 
X(1) X(2) X(3) ... X(10) 
5.1  6.2  5.7 ...    4.4 

, ,  
,  X  

,  (3). ,  
 

SUM = X(1) + X(2) 

 s  
 —  

,  
,  

 s.  
,  

, : 
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2

1

22

1
1 XNX

N
s

N

i
i

    (9.3) 

,  
 X.  

 
 —  

 READ(1, *) X(I)  DO.  
 ( ) DO  

.  DO  
 

READ (1, *) ( X(I), I = 1, N ) 

,  
 DO. 

 
9.2  
 

 –  Fortran 90, 
, . 

.  
;  

.  
 

REAL, DIMENSION(10) :: X 

 X  ( )  10  
,  X(1), X(2), ..., X(10).  

 (  10).  
 ( ).  

,  
.  

 —  
, .  

 X(I+1)  X,  
,   (I+1)  1–10.  

,  
.  

 1 (  
, ).  

, : 
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REAL, DIMENSION(0:100) :: A 

,  A  101 ,  A(0)  A(100).  
; ,  

 1.  
.  

: 
REAL, DIMENSION(2,3) :: A 

 – .  
. A  2   

 3  (  6). 
.  

— ,  – .  
A(2, 3)  (2×3) .  

.   
.  

.  
 DIMENSION .  

 DIMENSION  
, : 

REAL, DIMENSION(5) :: A,B(2,3),C(10) ! only A is (1:5) 
INTEGER I(10), K(4,4), L(5)           ! all different 

 
 DO . 

 
 X ( , ): 

DO I = 1, 5 
  X(I) = 2 * I 
END DO 

 
: 

X = (/ 2, 4, 6, 8, 10 /) 

 
X = (/ (I, I = 2, 10, 2) /) 

 
 PARAMETER. : 

READ*, X 
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,  
. : 

X = 1 

,   
. 

 
 

 
 ( ) DO  

IOSTAT  READ  
,  

: 
INTEGER, PARAMETER   :: MAX = 100  
REAL, DIMENSION(MAX) :: X  
OPEN (1, FILE = 'DATA') 
READ( 1, *, IOSTAT = IO ) ( X(I), I = 1, MAX ) 
IF (IO < 0) THEN 
  N = I - 1 
ELSE 
  N = MAX 
END IF 
PRINT*, ( X(I), I = 1, N ) 

 
. ,  I  

:  DO  
, .  

,  DO  
 MAX+1. 

 
9.3  
 

 
.  

,  
 Stats: 

IMPLICIT NONE 
INTEGER              :: I, N 
REAL, DIMENSION(100) :: X 
REAL                 :: Std = 0 
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REAL                 :: XBar = 0 
OPEN (1, FILE = 'DATA') 
READ (1, *) N, (X(I), I = 1, N) 
CALL Stats( X, N, XBar, Std ) 
PRINT*, 'Mean:          ', XBar 
PRINT*, 'Std deviation: ', Std 
CONTAINS 
  SUBROUTINE Stats( Y, N, YBar, S ) 
    REAL, DIMENSION(:), INTENT(IN) :: Y 
    REAL, INTENT(INOUT)            :: S, YBar 
    INTEGER, INTENT(IN)            :: N 
    INTEGER  I 
    YBar = 0; S = 0 
    DO I = 1, N                       
      YBar = Ybar + Y(I)              
    END DO                            
                                      
    YBar = YBar / N                   
                                      
    DO I = 1, N                       
      S = S + (Y(I) - YBar) ** 2  
    END DO                            
                                      
    S = SQRT( S / (N - 1) )       
  END SUBROUTINE 
END 

,  
.  

REAL, DIMENSION(:), INTENT(IN) :: Y 

, . 
, .  

: 
[lower bound]: 

 1, .  
, , . ,  

 
REAL, DIMENSION(0:), INTENT(IN) :: Y 

 X(I),  Y(I-1).  
, 

. ,  Stats 
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,  
, . 

INTERFACE  
  SUBROUTINE Stats( Y, N, YBar, S ) 
    INTEGER, INTENT(IN)            :: N 
    REAL, DIMENSION(:), INTENT(IN) :: Y 
    REAL, INTENT(INOUT)            :: S, YBar   
  END SUBROUTINE 
END INTERFACE 

 
9.4  ( )  
 

 9.2  
.  

. , ,  
. ,  

,  
. ,  

, ,  
. , , 

 (  
), ,  

. ,  
, ,  

.  
.  

 ALLOCATABLE. ,  
: 

REAL, DIMENSION(:), ALLOCATABLE :: X 
, ,  

 ALLOCATE,  
ALLOCATE( X(N) ) 

, : 
DEALLOCATE( X ) 

.  
,  

, ,  
, , ,  

,  READ. 
REAL, DIMENSION(:), ALLOCATABLE :: X, OldX 
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REAL      A 
INTEGER   IO, N 
ALLOCATE( X(0) )           ! size zero to start with? 
N = 0 
OPEN( 1, FILE = 'DATA' ) 
DO  
  READ(1, *, IOSTAT = IO) A 
  IF (IO < 0 ) EXIT 
    N = N + 1 
    ALLOCATE( OldX( SIZE(X) ) ) 
    OldX = X           ! entire array can be assigned 
    DEALLOCATE( X )             
    ALLOCATE( X(N) )            
    X = OldX                    
    X(N) = A                    
    DEALLOCATE( OldX )          
END DO 
PRINT*, ( X(I), I = 1, N ) 
... 

 X  
. ,  X  
, ,  

.  
, , OldX,  

, .  
: 

  — ;  
 ;  
 , ,  

;  
 . 

. 
,  ALLOCATABLE,  

 ALLOCATABLE. 
 
9.5  
 

 

 
, , .  

, . 
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, ,  
, ,  

,  
.  

,  
, . (  

, , ,  « »  
,  

 « ».)  
,  

 ( , Quick Sort,  
). , ,  

,  ,   
.  

: 
1.  N ( )  
2.  X  
3.  N–1  :  

 N–K  J:  
 Xj > Xj+1,  Xj  Xj+1  

4.  X, . 
: 27, 13, 9, 5 

 3.  X.  
. 9.1.  

.  
,  

. ,  
, .  

,  ,   
. 

 
 9.1:  

 1st pass 2nd pass 3rd pass  4th pass 
  X(1): 27/13 13/9 9/5 5/3  
  X(2): 13/27/9 9/13/5 5/9/3 3/5   
  X(3): 9/27/5 5/13/3 3/9 9    
  X(4): 5/27/3 3/13 13 13   
  X(5): 3/27 27 27 27  
 4 tests 3 tests 2 tests 1 test  
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,   

.  K-  
 N–K ,  

 [1  +  2  +  3  +   +  (N–1) = N(N–1)/2] (  
N2/ 2  N). ,  

 10 ,  10  — 45 .  
 

.  
 

Bubble_Sort  100 .  
,  N–1 ,  

.  
,  

,  
. , ,  

 ( , , ) . 
 Sorted  

,  
 DO WHILE. 

IMPLICIT NONE 
INTEGER, PARAMETER  :: N = 100 ! size of list 
REAL, DIMENSION(N)  :: List    ! list to be sorted 
INTEGER I                      ! counter 
REAL R                         ! random number 
DO I = 1, N 
  CALL Random_Number( R ) 
  List(I) = INT(N*R + 1) !random integers in range 1-N 
END DO 
PRINT 10, List                 ! print unsorted list 
10  FORMAT( 13F6.0 ) 
CALL Bubble_Sort( List )       ! sort 
PRINT 10, List                 ! print sorted list 
CONTAINS 
  SUBROUTINE Bubble_Sort( X ) 
    REAL, DIMENSION(:),INTENT(INOUT) :: X ! list 
    INTEGER :: Num                    ! size of list 
    REAL Temp                         ! temp for swop 
    INTEGER J, K         ! counters 
    LOGICAL Sorted       ! flag to detect when sorted 
    Num = SIZE(X) 
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    Sorted = .FALSE.         ! initially unsorted  
    K = 0                    ! count the passes 
    DO WHILE (.NOT. Sorted) 
      Sorted = .TRUE.        ! they could be sorted  
      K = K + 1          ! another pass     
      DO J = 1, Num-K    ! fewer tests on each pass 
        IF (X(J) > X(J+1)) THEN   ! are they in order? 
          Temp = X(J)             ! no ... 
          X(J) = X(J+1) 
          X(J+1) = Temp 
          Sorted = .FALSE.        ! a swop was made 
        END IF 
      END DO 
    END DO  
  END SUBROUTINE 
END 

Bubble_Sort ,  
 eject. 

 
 

 1000  
. .  10 000 

 ( )  100  
. ,  

C.A.R.  1960  [11] .  
»: ,  

 
, .  

: « , 
».  

? , : 

Number: 19 30 14 28 8 32 72 41 87 33 
Postion: 1 2 3 4 5 6 7 8 9 10 

 32  6 .  
 32,  32. ,  

 32 :  
.   

,  
, . 

,  32  
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 — . ,   
,  32  

. ,  
 

.  
: 

32 19 41 14 28 8 72 30 87 33 
L L1       R1 R 

 L  R.  
 32,  L.  

 L1  R1 , .  
,  L1 , ,  

  L1 leq   
  R1 , ,   
  R1 > . 

: 

32 19 41 14 28 8 72 30 87 33 
L  L1     R1  R 

? , . ,  
 L1 (41)  R1 (30): 

32 19 30 14 28 8 72 41 87 33 
L  L1     R1  R 

 L1  R1  
, : 

32 19 30 14 28 8 72 41 87 33 
L     R1 L1   R 

. L1  R1 , ,  
:  R1.  ,   

,  L (32)  R1 (8),  
 32 : 

8 19 30 14 28 32 72 41 87 33 
L     R1 L1   R 

 
. ,  
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.  
,   1  ,  

!  
 « »  

. .  
IMPLICIT NONE 
INTEGER, PARAMETER  :: N = 100   ! size of list 
REAL, DIMENSION(N)  :: List      ! list to be sorted 
INTEGER I                        ! counter 
REAL R                           ! random number 
DO I = 1, N 
  CALL RANDOM_NUMBER( R ) 
  List(I) = INT(N*R + 1) !random integers in range 1-N 
END DO 
PRINT 10, List              ! print unsorted list 
10  FORMAT( 13F6.0 ) 
CALL Quick_Sort( List, 1, N )    ! quick sort now 
PRINT 10, List                   ! print sorted list 
CONTAINS 
  RECURSIVE SUBROUTINE Quick_Sort( X, L, R ) 
    REAL, DIMENSION(:), INTENT(INOUT) :: X    ! list 
    INTEGER, INTENT(IN)   :: L,R ! left, right bounds 
    INTEGER L1, R1                            ! etc 
    IF (L < R)THEN 
      L1 = L 
      R1 = R 
      DO 
       DO WHILE(L1< R.and.X(L1) <= X(L)) !shift L1 right 
          L1 = L1 + 1 
       END DO 
         
       DO WHILE(L< R1.and.X(R1) >= X(L)) !shift R1 left 
          R1 = R1 - 1 
        END DO 
         
        IF (L1 < R1) CALL Swop( X(L1), X(R1) ) ! swop 
        IF (L1 >= R1) EXIT   ! crossover - partition 
      END DO 
     CALL Swop(X(L),X(R1)) ! partition with X(L) at R1 
    CALL Quick_Sort(X,L,R1-1) !now attack left subproblem 
    CALL Quick_Sort(X,R1+1,R)  !on't forget right subproblem 
    END IF 
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  END SUBROUTINE Quick_Sort 
  SUBROUTINE Swop( A, B ) 
    REAL, INTENT(INOUT) :: A, B 
    REAL                :: Temp 
    Temp = A 
    A = B 
    B = Temp 
  END SUBROUTINE Swop 
END 

, . 
 Quick_Sort , Swop 

.  
.  

 1000 . ! 
,  

Nlog2N ,  N2/2. 
, ,  

,  (  
).  

,   
, . 

! 
 
9.6  
 

Fortran 90 , 
.  

. 
 

 
 

 
,  (/  /). 

, 
(/ 2, 4, 6, 8, 10 /) 

.  
:  

(/ /)  
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,  
 DO   

,  = expr1, expr2 [,expr3] )  

 DO ,  
DO. . 
(/ 2, 4, (I, I = 4, 10, 2) /) 

 
(/ 2, 4, 6, 8, 10 /) 

 expr3  
 DO.  DO  

,  
(/ ((I, I = 1, 2), J = 1, 3) /) 

 
(/ 1, 2, 1, 2, 1, 2 /) 

, .  
 DO  

 DO —   
 

.  
 
 

RESHAPE. . 
RESHAPE( SOURCE = (/1,2,3,4,5,6/), SHAPE = (/2,3/) ) 

 (2  3) 

642
531  

 
 

 
, , ,  
, . 

X(I:J)    !  1  J-I+1 
Y(I, 1:J) !  1  J ( , I-  
            !  J ) 
X(2:5, 8:9) !  2  4×2 
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, ,  

.  
/ X( I:J )(2) /  X(I:J). 

 X(I+1) ( , , 
X(I)). ,  

,  1: 
A(J, :)      !  J 
A(J, 1:K:3 ) !  1, 4, 7, ...  J 

 
. ,  

REAL, DIMENSION(10) :: A = (/ (I, I = 2, 20, 2) /) 
INTEGER, DIMENSION(5) :: B = (/ 5, 4, 3, 2, 1 /) 
PRINT*, A(B) 

 
10.00 8.00 6.00 4.00 2.00 

.  
. , 

A( (/ 3, 5, 1, 2 /) ) 

 A  A(3), A(5), A(1)  A(2)  
.  

.  « »,  
. 

, 
A( (/ 3, 5, 1, 5 /) ) 

,  2  4  A(5). 
 « »  

.  
,  
.   

 OUT  INOUT. 
 

 DATA 
 

 
 DATA. , . 

REAL, DIMENSION(10) :: A, B, C(3,3) 
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DATA A / 5*0, 5*1 /            !  5 – 0, 
 5 – 1 

DATA B(1:5) / 4, 0, 5, 2, -1 / !  1:5  
DATA ((C(I,J), J= 1,3), I=1,3) / 3*0, 3*1, 3*2 / ! 

 
 

 
 

,   
, .  

,  
. , -X  

X.  
 ( ),  

.  
.  

,   
 ( ,  

» , ). 
,  

REAL, DIMENSION(10) :: X, Y 

: 
X + Y         !  X(I) + Y(I) 
X * Y         !  X(I) * Y(I) 
X * 3         !  X(I) * 3 
X * SQRT( Y ) !  X(I) * 
SQRT(Y(I)) 
X == Y        !  .TRUE.  
              !  X(I) == Y(I),  .FALSE.  

,  
,  

.  .  
.  ,   

,  
. . 

X(2:5) + Y(4:7) 

 
X(I) + Y(I+2), I = 2, 3, 4, 5. 
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 ( )  
.  

 
. ,  

, . , 
REAL, DIMENSION(10)  :: X, Y 
REAL, DIMENSION(5,5) :: A, C 
X = Y            !  1  
Y = 0            ! Y  
X = 1 / X       !  X  
X = COS( X )   !  X  
X(1:5) = Y(4:8)   !  1  5 
A(I,1:J) = C(K,1:J) !  K  C,  

 I  A 

, 
.  

,  
. , , 

X(1:3) = X(2:4) 

,   X(I), I = 1, 2, 3,  
,  X(I+1) . 

 
 WHERE 

 
 WHERE  

, . 
WHERE (A > 0) 
  A = LOG( A ) !  ELSEWHERE 
  A = 0    !  END WHERE 

 ELSEWHERE .  
 IF-THEN-ELSE.  

 WHERE  
.   

.  WHERE: 
WHERE (A /= 0) A = 1 / A !  
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.  
, . 

 
,  

 
,  

.  
ALL(X)  .TRUE.  

 X .  
ANY(X)  .TRUE.  

 X .  
.FALSE.  
SUM(X)  PRODUCT(X)  

,  X 
.  

 X : 
INTEGER, DIMENSION(5,5) :: A 
REAL X(3), Y(3) 
... 
IF(ANY(A > 0)) A=1 !  > 0  1 
IF(ALL(A == 0)) A=-1 !  = 0,  -1 
Dot = SUM( X * Y )    !  X  Y 
 

 
 

  
.  

  
.  

 .  
 .  

.  
  

 DIMENSION  
.  

 , 
 DIMENSION.  

  
 ( ).  
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 .  
. .  

  
.  

  — .  
  

.  
.  

,  
.  

  ( ) 
 ALLOCATABLE,   

.   
.  

 .  
  

.  
  DO  

.  
 .  
 ,  

, .  
 .  
 .  
 .  
  

.  
  

.  
  

, .  
  WHERE  

. 
 

 
 
9.1  Num –  
DIMENSION(100), ,  
100  (1, 2, ..., 100)  Num(1), ..., 
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Num(100);  50  (2, ..., 
100)  Num(1), ..., Num(50);  

 
9.2 , .  100  
Num(1), 99  Num(2) .  

 
9.3 ,  10  

, ,  
.  

 
9.4  

,  1000 (1  2 , 
, , , ). 

. :  
.  

 
9.5  N  (Xi, Yi).  

,  
 ( ),  

 A  x  B,  

NSSNSSSB 2
24321  

NBSNSA 23  
 

2
432 ,,, iiiiii XSYSXSYXS  

 R  

2
35

2
24

321

SNSSNS
SSNSR  

 S5 = sum Yi
2.  (R = 1  
 Xi   Yi.   

.)  
 1   N.  .  

, .  
 A, B  R. : !  

 
9.6  (Xi, Yi) ,  Y, 

 X,  Xi  Xi+1, 
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ii

ii
ii XX

YYXXYY
1

1  

. ,  
 100 , 

 Xi .  
,  Y 

 X, . 
,  X , . 

,  
 Xi.   

, . 
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,  

,  
 

, , ,  
, .  

,  
.  

 
,  

. 
 

,  
. , ,  
,  ,  ,   

.  
,  

,  
,  

. , 
, , 

, .  
 

,  
.  

,  
.  

 ,  
,  

, , , 
,  

, .  
,  

,  
 ( ,  

).  
  

.  
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, ,  
.  

 , 
, .  

  
 ( ,  

).  
  ( , .)  

, .  
 ,  

, :  
;   

  
, .  

  FORMAT .  
  GOTO  

.  
 , .  

 CYCLE  EXIT.  
 ,  

 —  
. 
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