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» Aedopéva mou pmopouv va aAAAlouv XQPQKTNPELOTIKA KAl TN KAt Tn
SLAPKELA TNC EKTEAEONC TOVU TPOYPALUATOC:

1. Avvapwoti Nivakec allocatable
2. Avvapwot Nivakeeg Atadikaolwv:
a. Ewovikol Mivakeg YrioBetikng Mopdng
b. Ewkovikol Mivakec YrtoBetikou MeygBoucg
c. Autopatot Nivokeg
d. Functions nov eniotpedouv Mivaka
e. Ewovikoiallocatable Mivakeg Fgq
f. Allocatable Functions Fgq
3. Aciktec (pointers):
a. Mivokeg Aslktwv
b. Alotec Asiktwy
c. Avadika Agvdpa
d. Awadwkaoieq Asikteg Fogq
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allocatable

lotnv napévOeorn xpnoiLpomolLovpe &va ':
lyia k&Oe dLdoctoon Tou mivaka

ALLOCATE (6voua mivakal (evdoeiktngl[,evdeiktng2,..:]1),&
[STAT = ovoua eA€yxou])
! divoupe tTL¢ akpLPei¢ dLactaoeLlg¢ TOU mivaka

DEALLOCATE (6voua mivaxal)

integer, allocatable::a(:)
allocate (a(3)); print' (31i8)',a
a=1[1,2,3]; print' (31i8)',a
deallocate (a)
allocate (a(5)); print' (5i8)',a
a = [2,4,6,8,10]; print' (51 guelrCElcRElcl 2y
end 1 2

3620048 3615952
p 4
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1.00 2.00 3.00 4.00 5.00
the array has 5 elements

program autoallocation

implicit none 1.00 3.00 5.00

integer s i
real,allocatable:: a(:) the array has 3 elements

real :: e(5) = [(i, i = 1,5)]

real :: d(2,3) = reshape([(i, i = 1,6)]1,[2,3])

lallocation FO03

a = cf print' (5£5.2)"', a

print' (al5,i2,a9)',' the array has',6size(a), 'elements'
la = d(1,:); print' (3£5.2)"',a

print' (al5,i2,a9)',' the array has',6size(a), 'elements'’

end program autoallocation

é‘b/‘ H fortran 2003 smupémetr tnv avtopatn &fopeguon kot enavadéopsuvon

allocatable mwvakwv Pe ekdpaoel avabeong apkel va TMPOKELTOL YL
Tivakee tne tdLag taénc.
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program randomizer 'n tuyxoaiot apLOpoi oto diaoctnpa [a,b]
implicit none

! dnAooeLqg:
integer 1 n
real ::a, b

real ,allocatable:: harvest(:)

' apxn:
print*, 'how many numbers'
read *, n; allocate (harvest(n))'!allocation (d&opevorn pvipng)
print*, 'give the range of numbers: [a,b]'
read *, a, b

call init random seed() '!opyiLxomoinorn Tng YeEVVATPLOUG
call random number (harvest)

harvest = a + harvest * (b - a) 'avantvin octo [a,b]
print ' (4gl5.8)',harvest !tunaove. 4 tiLpég oe KABe oelLpd

contains
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subroutine init random seed 'opylxomoinorn yevvitpLog

integer :: i, n, clock
integer, allocatable :: seed(:)
call random seed(size = n) !'mpoodiLopLopdg peyéboug ondpou
allocate(seed(n)) 'allocation (décpeuvcy pviung)

call system clock(count = clock)

seed = clock + 37 * [(i-1, 1i =1, n)]

call random seed(put = seed) !ypron tuxaiou ondpov
deallocate (seed) 'anodéopevon pvhpng

end subroutine init_:andom_seed

end program randomizer
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1. Ewovikol Mivakec Pntic Mopodnc

2. Avvapwkot Nivakecg Atadikaolwv

a.
b.

C.

Ewkovikot MNivakec YmoBetiknc Mopdnc
Ewkovikot Mivokeg YroBetikol MeyeBou g Kys
Auvtopatol Mivokeg

JUVOPTNOELG UE ATTOTEAEC A TTLVOKAL
Ewkovikoi allocatable nivakeg Ky

allocatable functions Fy,
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1. Ewkovikol Mivakec PntiAc Mopdnc

program explicit shape arrays
implicit none
integer :: 1
real :: y(-4:5) = [(1i, 1 =1, 10)]
print '(5£5.2)', f£(y, size(y))
contains

pure real function f (x,n) ANAwon gwkovikoU Ttivaka
integer, intent(in) :: n pNTNGS HOPPNC
real, intent(in) :: x(n)
integer t: i
£f=0.0

do i =1, size(x), 2
f=f + x(1)
end do
end function £

end program explicit shape arrays
'tunoveir: 25.00
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2.a. Ewlkovikol MNivakec YrmoBetiknc Mopdnc

program assumed shape arrays
implicit none
integer ::i

real ::y(10) = [(1, 1
print ' (5£5.2)', f(y)
contains AnAwon elkovikoU Tiivaka
ure real function f (x) UTtOBETIKAG HOPDNG
éﬁgfaeal,intent(in) o x(2)
integer A |
£f=0.0

do i =1, size(x), 2
f =f + x(i)
end do

end function £

end program assumed shape arrays
'tunover: 25.00
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2.c. Torukol Autopatol Mivakec

program automatic arrays
implicit none
integer :: i, n
real, allocatable :: y(:)
print*, 'how many'; read *, n
allocate(y(n));, vy = [(1, 1 =1, n)]
print '(5£5.2)', £(y)
contains
pure real function f (x)

real, intent(in)::x(:) *——J__‘ AﬂéwGHTORQDU
Meal 1z (size (x)/2) OLUTOMOTOU TTVOKQL

zZ = x(::2)
f = sum(z)
end function f

end program automatic_ arrays
'yita n=10 tuvnoveir: 25.00
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program array valued function
implicit none
integer, allocatable, dimension(:):: x, y
integer :: i, n
call execute command line('chcp 1253'")
print *, 'mAfOo¢ akepaiwv;'; read *, n

x = [(i, 1i =1, n)] lallocation FO3

y = f(x) lallocation FO03

print ' (a35)', 'Yma&pxouv oL €ff¢ mpatoL apLOpoi:’
do i =2, n

if(y(i) /= 0) print *, y(i)
end do

contains
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pure function f (x)

integer, intent(in) :: x(:) 'unoBet LKAC

integer :: f(size(x)) lavtdpatog

integer i 1

f = x

£(1) =0

do i = 2, size(f)
if(£(i) /= 0) then ! Av o i eivalL mpatog...

f(2*i:size(f):i) = 0! pndevilw T MOAAANAACLA TOU

endif

enddo

nmAnboc akepaiwv;
end function f 10 >es P ’

Yriapxouv ol €EAC mpwtol aplOuoi:

end program array valued f
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program Eratosthenes
implicit none

! dnAooeLg:
integer 1, n
integer, allocatable :: x(:),.y(:)

' apxn:
call execute command line('ch<p 1253')
print *, 'mAf6Go¢ akepainv;'; read *, n
allocate(x(n)); x = [(i, i = 1, n)]
print '(a35)', !Ynapxouv oi e£ff¢ mpatoL apLOpoi:’
call primes(x, (y); print '(5i7)', y

contains
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pure subroutine primes (x, )
integer, intent (in) :: x(:) 'unoBet1kKS¢
integer, allocatable, intent(out) :: y(:) 'allocatable
integer::i, nr primes

y = x Ifirst allocation FO03
y(1) =0
do i = 2, size(y)
if(y(i) /= 0) y(2*i:size(y):i) = 0
enddo

nr primes = count(y /= 0)
y(l:nr primes) == pack(y, y /= 0)

y = y(l:nr primes) !second allocation FO03
end subroutine primes mAnBog akepaiwv;
10
end program Eratosthenes Ynapxouv ol €§ng mpwtol apilbuoti:

2 3 5 7
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F,.

program Eratosthenes
implicit none
integer 1, n
integer,allocatable :: y(:)

call execute command line('chcp 1253'")
print *, 'mAfOo¢ akepaiwv;'; read *,n

y=1[(1, 1=1, n)]
print ' (a35)', 'Ym&pxouv oL e€ff¢ mpatoL apLOpoi:’
print ' (5i7) ', £(y)

contains
pure function (£)(x)
integer, intent(in) :: x(:) 'unoBet LKSC
integer, allocatable —+:{f(:) 'allocatable
integer :: 1, primes
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l‘ 0

f =x ! first allocation F03; £(1) = 0
do i = 2, size(f)
if(f(i) /= 0) then 'Av o i givalL nmpdTtog
f(2*i:size(f):1i) = 0
end if
end do
primes = count(f /= 0);
f(l:primes) = pack(f, £ /= 0)
f = £(1l:primes) !second allocation FO03
'l aAA1d¢ allocate (f (primes))
'f = z(1:primes)
end function £

nAndog akepaiwv;
end program Eratosthenes o6 P ?

100
Ynapxouv ol €€f¢ mpwtol apiBOuoi:
2 3 5 7 11

13 17 19 23 29
31 37 41 43 47
53 59 61 67 71
73 79 83 89 97
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o (b ) (a)
f f
o = (-
SIPRN(OLY/0
?
I Y
b= b ; a I = hf(xo) ;f(xl) L h (xl) -;f(xz) P hf(xn_1)2-|— f(x)

h <
I:E f(xo)+2;f(xi)+f(xn)]
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program integrator
implicit none

interface
real (kind=8) function f (x) N\
real (kind=8) ,intent(in) ::x PntA Atemubdvera
end function £ E€wtepikng Atadikaoiog
end interface

real (kind=8) : :area

O 6po¢ Tou opiopatocg eival Stadwkaoia!!

area = integrate(f/; a = 1.0 8, b = 5.0 8, n = 10000_8)
print '(a35,f10.6) ', 'the integral of the function is:', area

contains

real (kind=8) function integrate(f, a, b, n)

interface
real (kind=8) function f£f (x) N\
real (kind=8) ,intent(in) : :x PntA Alemibdvela
end function £ E€wtepikrig Aladikaoiog
end interface




real (kind=8) , intent(in) :: a
integer (kind=8) ,intent(in) :: n
real (kind=8) :: h, s
integer (kind=8) i
h = (b - a)/real(n, klnd—8)
s = (f(a) + £(b)) / 2
do i =1, n-1
s =s + f(a+ 1 * h)

end do
integrate = h * s

end function integrate

end program integrator

real (kind=8) function f (x)
real (kind=8) ,intent(in) : :x \
| f=exp (-x)

f =x**2 + 3 * x + 1
'f=cos (x) /x
end function f

E€¢wtepikn Aladikacia
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ff’
40
o f,»f’/
o0 b .,,—*’E
-
f
> 3 4 3
the integral of the function is: 81.333333 [?u2+3x+1jdxzfﬁf
J1 3
[-}'.,I::: .
[].-.i"-'
0.3 Y,
02zr K\\
0.1 S~
2 T

the integral of the function is: 0.361141

T L
the integral of the function is: -0.527434 [ \“m_,f”’

[’S coslx) . _ Ci{5) — Ci(1) = —0.527434
X

]
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integer, parameter
real

real, allocatable
a = f(a, b, n)

contains

function f(x, y, m)

integer :: m

real :: x(m)
real coy(:)
real :: z(m)

real, allocatable

y = sqrt(x)
zZ =x *y
f =2z

end function £

) Eloaywyn otov Npoypappatiapé H/Y

::n = 10
::a(n) 'otatiké6g mivakag
::b(:) 'duvapLkrég nivakag (allocatable)

lallocatable array valued function
leLkOV LKL petafAnth
'ontdg €LKOVLKOG
lunmoOetT LKAG € LKOVLKAC
lavtdpatog

o £(:) lallocatable

lallocation FO3




0l) TO TTAPOYOVTLKO

program factorial
implicit none 1ﬂ::{n(n__1ﬂ VTl>’1}

! dnAooeLqg:
integer(8):: £, n, 1

! apxn:
lenikepaAida
print '(t3,al,t32,a2)', 'n', 'n!’
write (*,'(t2,32al)')('=', i =1, 32)

don =1, 20

f = fact(n) ! pe function
call fn(n, £f) 'l pe subroutine
print '(x,i2,i30)', n, £
enddo
contains
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a,) TO apayovILko pe function

recursive function fact(n) result(factor)
integer (8) ,intent(in) ::n
integer (8) : : factor

if(n >= 1) then

factor = n * fact(n-1) 'avadpopLxn kKAQor
else

factor =1
end if

end function fact
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recursive function fact(n
integer (8) ,intent (in) : |

integer (8)
if(n >= 1) then 120
factor = n * fact(n- 720
else 5040
factor =1 40320
end if 362880
3628800
end function fact 39916800

479001600

6227020800

87178291200

1307674368000

20922789888000

355687428096000

6402373705728000

121645100408832000
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aL,) TO TapayovTko pe function

M.x. To mapayovtLko Tou 5:

n=5, factor * ofact (4)

if(n >= 1) then
factor = n * fact(n-1)
else
factor

end if

1

KAfonq:
Eniotpopn:—*
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aL,) TO TAPOYOVTLKO PE subroutine

recursive subroutine fn(n, factor)

integer (8) ,intent(in) :: n
integer (8) ,intent (out) :: factor
integer (8) :: temp

if(n >= 1) then
call fn(n-1, temp) !avadpopiki KALNoOI)
factor = temp * n

else
factor =1

end if

end subroutine fn

end program factorial
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B) H akoAouBia Fibonacci

program fibonacci Fm=-1)+Fn—-2) ¥Yn>2
implicit none F(n) = 1 n=1
! dnAdoeLq: 1 n=2
integer :: £, n
real :: ratio a b
| apyd: a+b:E:‘p {p=1+\/§
a b 2

lenikepaAida
print '(t3,al,t8,al,tl1l3,a5)', 'n', 'f', 'ratio'
print '(al9)', ' '

don=1, 20

call fibs(n, £, ratio)

print '(x,i2,i5,2x,£9.7)', n, £, ratio
end do

contains
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B) H akoAouBia Fibonacci

recursive subroutine fibs(n,f,r)

integer,intent (in) :: n
integer, intent (out) :: £
real, intent (out) R o
integer i tl, t2

if (n>2) then
call fibs(n-1, t1, r) lavadpop Lkl KAQOY)
call fibs(n-2, t2, r) lavadpop Lkl KAROTY)
f =+t1 + t2
r = real(f) / real(tl)

else
£f=1
r = 1.

end if

end subroutine fibs

end program fibonacci
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V) avadpoputkoc EUKAELONC

program recursive gcd
implicit none

integer :: a, b, c
call execute command line('chcp 1253'")
do
print *, 'Adoe dUo aképailoug'; read *, a , b
if(a == .or. b == 0) exit
print '(al8,i4)','O MKA toug¢ egivaL=', gcd(abs(a),habs (b))
end do
contains

recursive function gcd(x, y) result(z)
integer:: x, y, z
if(y == 0) then

Z = X
else

z = ged(y, mod(x,y))
end if

end function gcd
end program recursive gcd
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&) avadpopulknl oAokAnpwaon

program integrator

implicit none

interface
real (8) function f (x)

real (8) ,intent(in) : :x
end function £
'end interface
‘real(8)::iarea T
area = integrate(f, a = 1.0 8, b = 5.0 _8, tol = le-7_8)

print' (a35,£f10.6) ', 'the integral of the function is:',6area

contains
recursive function integrate(f, a b, tol)result(area)
| interface
real (8) function f (x)
real (8) ,intent(in) : :x
end function £
end interface
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8) avadpoutkny oAokKANpwon

real (8) ,intent(in) ::a, b, tol
real(8):: area, h, mid, one trap, two traps, &
left area, right area
h=Db-a; mid= (a +Db) / 2
one trap = h * (f(a) + £(b)) / 2
two traps = h * ((f(a) + £(mid)) + (£(mid) + £(b))) / 4
if (abs(one trap - two traps) < 3 * tol) then
area = two_ traps
else
left area = integrate(f, a, mid, tol / 2)
right area = integrate(f, mid, b, tol / 2)
area = left area + right area
end if
end function integrate
end program integrator
real (8) function f (x)
real (8) ,intent(in) : :x
f =x**2 + 3 * x + 1
end function f
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program matrix timer
implicit none

integer, parameter :: n = 1000

real, dimension(n,n) :: a, b, ¢

character (len=8) :: cdate, ctime

real :: start _time, stop time

integer 201, 3, k

character (len=%*) , parameter :: form = "(t2, a, £0.3, a)"
! Apxn:

call execute command line('chcp 1253'")
call date and time(date = cdate, time = ctime)

print *, "Hpepopnvia: " // &

&cdate(7:) // "-" // cdate(5:6) // "-" // cdate(:4),&
&", Qpa: " // &
&ctime(:2) // ":" // ctime(3:4) // ":" // ctime(5:)
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call random seed()
call random number (a)
call random number (b)

call cpu time (start time)

c =20

do k=1, n

do j =1, n
doi=1, n
c(i, j) = c(i, j) + a(i, k) * b(k, 3)

end do; end do; end do

call cpu time (stop_ time)

print *

print form, "Time of 1st DO loop version is: ", &
&stop time - start time, " seconds."
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call cpu time (start time)
c =0
do i=1,size(c,1)
do j=1,size(c,2)
c(i,j)=sum(a(i,:)*b(:,3))
enddo; enddo

call cpu time (stop_ time)
print *

print form, "Time of 2nd DO loop version is: ", &
&stop time - start time, " seconds."
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call cpu time (start time)
c=0
forall (i = 1:size(c,1l), j = 1l:size(c,2))
c(i,3) = sum(a(i,:) * b(:,3))

end forall
call cpu time (stop_ time)
print *
print form, "Time of 3rd DO loop version is: ", &
&stop time - start time, " seconds."

call cpu time (start time)
¢ = matmul (a, b)
call cpu time (stop_ time)

print *
print form, " Time of matmul version is: ", &
&stop time - start time, " seconds."

end program matrix timer
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DEBUG
Huepounvia: 10-12-2013, Qpa:

Time of 1st DO loop version
Time of 2nd DO loop version
Time of 3rd DO loop version

Time of matmul version

RELEASE

Huepounvia: 10-12-2013, Qpa:

Time of 1st DO loop version

Time of 2nd DO loop version

Time of 3rd DO loop version

Time of matmul version
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19:10:26.

is: 3.000

is: 6.406

is: 6.469

is: .609

19:10:26.

is: .234

is: 6.578

is: .812

is: .641

8

seconds.

seconds.

seconds.

seconds.

8

seconds.

seconds.

seconds.

seconds.
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To Ttapov ekmAldEUTLKO UALKO €XeL avarmtuyOel oto mAaiolo Tou
ekmaldeutikol £pyou tou dtbdokovta.

To £pyo «Avoikta Akadnpaika Madnpata oto Maveniotipio ABnvwv»

EXEL XpnUatodoTtAoEL povo tnv avadlapopdwon Tou ekmatdeuTLkoU
UALKOU.
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Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».
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[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmnopkn opiletal n xpron:

* 10U Oev mepAaBAVEL AUECO ) ELUECO OLKOVOULKO 0dEAOC Ao TNV XPrion Tou £pyou, yla
To Slavopéa Tou €pyou Kal adelodoyo

* 10U Oev mephapBavel olkovoulky cuvaAlayrn wg polmobeon yla tn xprion N mpocfoon
OTO £pYO

* 1ou Oev pooTiopilel oTo SlovopEa Tou Epyou Kol adelob0X0 EUECO OLKOVOULKO ODENOC
(rt.x. Stadbnuioelg) amod tnv npofoAn tou Epyou o€ SLadIKTUAKO TOTIO

O dkaloUxo¢ pmopel va mapexel otov adelodoxo Eexwploth adeLa va XpNOLUOTIOLEL TO €pYO YL
EUTTOPLKN Xpron, epocov auto tou {ntnOel.
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