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Aot dedie e Bole CUSH 13 50 ¢ ja JS ey 41 5l0 (8 g
Loge O yinall Gady () 55058 Axd ae Jaladll (8 (il
bal Loy Jas e Al Ge sed G5 G LS 138 8 lial
aga sl Lalls Jaadl 138 Jray o)) ) Jli) s (pad jualli (e
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(Introduction)



A al) Al

Fae sl Clgal gl Alatin) ae Asen SSH dnaydl Casial
IS 2 &Y S b ool ) el pall (e el aga o) Sl g
pa el s Ll Gl o sgiad Al gl sl (e yaally aaie
Dt 5 ALy g gl pall Al e o 2 SYIAUS g8 clile Lo S munal
o Al mal ) ST (e g eUadY) CLEIS) A g gal all 022
Plato s Silver Front s Code Blocks z=U_» Fortran 4l 4,
Gy S 138 g aadiu¥) Al Adass galy 3 el 3 o s
iyl JSAN 8 aklu W yST 4l Cus plato gebi padiu
el Agal 53 ) pea (A 028

File  View Project Build  Tools Help
0 4 By B« cu || CheckMate Wil

B2 £ g Iy

File 4l (je 40Ul &l sdadl) gLl clle paa & 5 i s <
Free Format Fortan File 4 &) (3 sxia &l jelay 8 g New sl
Al ) pally mia e 8 LS



View  Project Build  Tools

Open... Ctrl+O

Compare... Fa

MNew Project... Ctrl+Shift+ N
Open Project/Solution...  Ctrl+Shift+0
Recent Project/Solution...

Close Project/Solution

Print Setup...

1 Ch\Users\...\FreeFormat1.fa5
2 Ch\Users\...\FreeFormat2.f95

Exit

r
[ Plato

File  View  Project Build  Tools Help
D@ Y By o x| checkmate win32

SDCC file

Resource file

£ Bitrnap file
Assembler file B Icon file

Q0

A new Free format Fortran source file.

[ Open | [ cCancel |

Hello World | cus 53 Al ) (e yay s el 73 gad
@roo-Fecorar

File Edit View Project Build Tools Window Help
= By [ «» w | CheckMate Win32 -
9 FreeFormatl*
Program Hello World
Implicit None
Write(*,*) 'Hello World !'°'
pause
EndProgram Hello World




(e o ST Sy aliall (A o LAl (any jia ladll ) S, 8
A @l adll J5a

”
m Plato - FreeFormatl*

File Edit Yiew Project Build | Tools | Window Help

hEE X B v o Mamed Bookmarks...
4 FreeFormatl* x | Commands...

Command line options...

Spell checking

Spy..

=4 Record Temporary Macro Ctrl+Alt+R

=4 Record/Configure Macro...  Ctrl+Shift+R

Play Back Repeatedly

Options...
’ ) [ 2| = ]
[ Plato - FreeFormatl* Options ng =1=1 =
File Edit View Project Build i
NE & = Environment Font: Size:
H B K
e 1 B General Courier New v] [15 v]
4 FreeFormatl* X | L 3 Fonts and Colours D
Keyboard Display Items: Item Colour: i
Project plug-ins Background « | M Blue - M
[C] Text Editor Text
(7] Image Editor [Keywords |
Comment

Double quoted string

Single quoted string

Fortran continuation character
Fortran label 5
Operator

Bracket matching

Selection background

Selection text E
User keywords
Alternative keywords
HTML element
HTML attribute [ Bold
HTML entity [ ftalic
HTML t
e ag T | [[]Underline
Sample:
RaBbCcXxYyZz
s | | =
Ready CAP NUM| OVR| READ REC| .




zaliall il Ayl
Aty ¢ 32l A (e 0l i) 5 Aad B alindl 258 S5,
1-The Declaration Section.
aul Ao (5 giad Al Apiany) dleadl UK A5 ¢ jall 12 8
Sl il g Gl i) e AW ) ALl eyl
2-The Execution Section.

zeali ) g A )5S 5l Y1 AUS S ¢ jall 138 8

. \A' '.w.

o4

3-The Termination Section.

axiall gy el Y1 25 (e gl B gl ) 05Sy 6 Sl 108
_G?d;)gjaaﬂid\alx;kg;;}>M\ﬁmcjéiajc LLﬂS\Jﬁ&;AUQHM(JL

GEALthjéﬂaJ\gyidﬂ\

(I::,..—,l_.‘,«-...',_,\ ot T AN
e Clafatl1onl SeCilo

program calcaulator
implicit none

integer :: X,y,z

real =t a,he

character :: my name

lExecution section

! aoloyall Go syl 'ias B3 )0l Y alLiS piy
!Termination Secti

Endprogram calculator
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G obad) (el ) UK 5 -
Program name

End program name

bl sl 984 name Cua

Cadily Y Sladatl) oda g Cililadl) UK 8 (1) aadl) AaDle aadis -

any S bz yaall 20 L LSl 5 puali 5ol an 5 i o il Ll

oo IS Adlh g A8 el bl JAly Jaall anlats § SlaaDlall

el 4l LS ALy ol ade Joaeill 0 KU b 3ale) die gl )

eon sl Ay JSAdda g g el pall A ped e a AV Gana aall
Ex.

I Welcome to your first program

|l iy Jsf (o8 sl Ls



(Types of Data) <l siall g1 gl

TYPE NKEWW Y
INTEGER Aasaal) ald ) aa adadiud
REAL A pdal) ald ) e addiud

CHARACTER slawll) g cigal) pa addind
LOGICAL  (Oslaial L Al clibnl) ae addiud
.aladiuy) ALt (TRUE - FALSE)

Examples of Data :

INTEGER [ 1-2-3-4-5-56-789-234-56789 ]
REAL [2.5-3.56-5.009-1.0]

CHARACTER [ m-s-n-U-D-A-a-ahmed-may |

s ) patiall plawd LAY dag
RCBTR VR PR GER RITEN
P e iy o) (R -
.underscore ol Y] sl aladial (S W -Y
Cus 4y glutae 3 yraall g3 Sl Cagyaldl =€
Al prie G Ol e (ahmed=AHMED )
aa YY &M\H\qﬂﬂ‘y _0



(Declaring Variables) < siall o Se Y
DAY Al PR (e il e OSle Y o

(integer-real-character-logical) sl & 55 :Type
(num1-factor-sum-....-num?2) il aul :Variable
Examples:
Integer :: num1l
Integer :: numl,num2
Real :: x,y,z
Character :: a,b,c
Character(len=7) :: my_name
Character(7) :: my_name
Ay

sedall Jsha aaat gy character ¢ 53 (e piie g y2i dic
cmall (B gl Y Cplliall o) () B il o8 )



o+ dald da glaa

il o gy i (e Lt 5 s ] ) ppiia aladiud lla
oeaiall and SN b5 jnteger £ Al (o Ol jaiaS Lgdy ety

ast b e La (g (i-j-k-I-m-n) 45Y) Cagoall aaly oy
creal g (e Gl jurieS Ledy 2t

AV Alaal AU o 5k Tpualal) o3 LY s
Implicit None
) dlas s,
Program name
(Declaring Constants) <l &l e (e
Y] Ll DD e cul G e (DY)

Type, parameter :: Variable=value

Examples:
Integer,parameter :: sum=0
Real,parameter :: pi=3.1415

Character(len=8),parameter :: myname='"Mohamed'

________ 'Mékuﬂdu&.\j‘ea}hy



(Arithmetic operations) 4xbuall ciblel)

+ D Jganlly daa ga o 5 gmali ) Ja13 dpbuaal) ciilaall

Jlia aladiuy) el
12+13=25 , 2.0+3.0=5.0 fnl =
25-12 =13 @ -
90/3 =30 R /
5*¥5=25 , 4*16 = 64 o _pall *
2%%5 =32 oY) *k
Zll =
pdyual Vege il | g

2e5=2x10°=200000

2l _all JA1 dglead) cililead) il

Precedence Operator Operation
Level
1* - unary -
2" Ak exponentiation
3 * multiplication and division
4% + - addition and subtraction
oY=
deacdl) g o pall-Y
z bl g aand)-y

¢ S Aplal) cbbeal) qu 55 8 (ul g8Y) aladiia (Say #

Sum = ((a+b)**3) *((25+d)/2)



0 s gl Wi AN £ 6 Ciliay Lacdl) cillany aLAY e

Integer 3

= Integer ex. —=1
Integer 2
Real Real 3.0 L5
Real ¢ ex. 20

Real 3.0

= Real ex. —=1.5

Integer 2

gl o e Juand a8 A0S e a0 g8 o8 Ble) g i
(Logical operator) 4sthial) cBlalaall

And e G TSE B T e 0
If (t>37 .and. t<40)

Or zome Gubyddl (e 6l G 13] s !

If (t>37 .or. t=37)

Uas oo L 513) 5 s 513
NOt 92 T OO 19]9 o o4 O° 1]

If (t=37 .not. t=40)




(Functions) J) s

Fal _d Aaddiodl Jlsall oany o Ca ek Cogus ¢ jall 3a 3

Jlia
Sqrt(4) =2
ABS(-50) = 50
Sin(17/2)=1
Cos(0)=1
Tan(0)=0
Asin(1)= 11/2
Acos(1)=1
Atan(0)=0
EXP(2)=7.3890560
Log(10)=1

Mod(5,2)=1
Max(10,5)=10
Min(10,5)=5
Ichar(C)=67
Achar(67)=C

i
]
]

cualdl dly Gl

e* lual

Xd (sxuhll a3 jle Sl Log(x)
Vo b ol e Log10(x)
b lea dad AL Mod(a,b)
ST Lagdl
il Lagd|

C <ol Jladl) 28 )l Ichar(C)
YA BN R SENIN Achar (67)

Aall) ACa e e 3 o A5 Fortran

aladioy) )l

X d el il clual

laill ca Al lis Cos(x)
Jhall Al laa Tan(x)

alaill Capn A1y o gSase ACos(x)
Jhall Al e Saa ATan(x)

;
3

e Wl Ja) s Fortran 4l 8 il J) sall e\qs:w\ dic

. Degree (s radian JSi



(Conversion Function) Jigaill J) 5
Cinteger sl real Aedll g 5 il aadiid J)so 4
Real(integer value)
ALl 4y s Al ) dsgaiall GOV ety AllAl sl
a1 IS 1) i kel Zalal
Real (45)=45.0

Int(real value)
Aadlall A1 5L Angaa ald ) ) 4 plial) 6l Y1 ) gay A1 028 o i
sy ald )l (gl 5 4 el
Int(25.5)=25
Nint(real value)
) pa e ) (s piall o gty AUl 03a o i
Nint(24.6)=25
Ceiling(real value)
Aasb sl 4da S a8 ) (g ptall o811 o sy Al o3a o i
Ceuling(24.5)=25

Floor(real value)

) e pal griaaa o8 5 (g pdall 8l ey Al o2a o
A b

Floor(24.3)=24



(1/0 Statements)z!AaY¥ls JAY) Jaa
Print*,
AL e bl delda 8 ) 13a aadig
Ex.

Print*, 'Welcome to my program .

Welcome to My Program .

Write(*,*)

,cale Jaly s Aaal e il delda 8 5 13a aadiy
Ex.
Write(*,*) 'Hello World !"

'Hello World !

Read(*,*)
Ccale e sl antidl (e cililall Be) 8 8 51 138 aadiug
Ex.
Print*,'Enter your name'
Read(*,*) name

. character g sl (= e saname s



Write (*,*) & Read (*,*)
Legia JSI sl Jala (piadle 2 g ) DAYy JASY) Jeaa
e o ill g daghs
zlaal) da ol a ol JlaYi sas g o e Jatg r oY) dadlad)
b )l add Jany cpame ol (e 36 AL A8y Ldladinl (Kay s (Key board)
clilally palall e sl (81 ) 8k g s
Ex.
Write (10,*) , Read(9,*)
iy (oA Calal) By 4 g A AU e ) Calall A8 g Ve Cua
Ada '6;«\)&\

aalall o Slal Guaily da je 2l Gogw paill Ol iy 1 ARG Aadlal)
o s g duaje A8 ks i g paall Sail) JSG (8 ST LA (g (R
] (Format)( a0l GalAd) ¢ jall 8 sty ellld 458l



A Juadl) 2
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(Condition Statements)



(Condition Statements) 4 &l Jandl

Gy Allad) sl 85 dda g piiall el oY) 2 8 Ak 3l Jaad) andiins
.k})ﬂ\ o e ej:d\A L;} ‘)A\‘;\y\ '“~..~. GAU‘)..\S\ 6‘53:‘5 yji Lj‘)ﬂ\ e oi
el Y (e o Al de sena ity iyl i

Szl gl e el ¥ gl cang Aga il Jeall ) 3kl Jd
) J sanlls Aaiia ge o8 g o g il ST L dadiiiudll

Relational Relational Operator | Relational Operator
Operation (normal) (alternate)
Greater than > gt.

Greater than or >= .ge.
equal

Less than < At

Less than or equal <= le.
Equal to == .eq.
Not equal to /= ne,

e i) gl o

30>20 » 30.gt. 20
34 /=20 + 34 .ne.20




IF Statement

(condition) o If Jan (e 44y Hhall 020 3
Statement & daall (e A gane Guba
Cpre o i gaat Al

Ex.

If (GAME_LIVES==0) then
Write(*,*) 'Game Over'
Write(*,*)'Try again'
End if

Simple Form of IF

(condition) Statement CUliS (Say anly el daw Alls
then d.ﬁé@h\jpéw\
Ex.

If (gamelives==0) Write(*,*)'Game Over'

IF Then Else

(condition) then

Statementl B VL R v R KV EPREA
Loall Gias s b e

Statement?2 .)A\j‘ﬂ\ e LSJ'J




Ex.

If (GAME_LIVES > 0) then
Write(*,*)'Still Alive,Keep Going'
Else

Write(*,*) ' 'Game Over,Try again'
End if

IF Then Else IF

(condition1)

Statement1l dc gana muiag oy e all 1 8

e o

(condition2) Ay Lasl (Gaas 13 Lo y3ll (g

Statement?2

Statement3

Ex.

If (GAME_LIVES > 0) then
Write(*,*)'Still Alive,Keep Going'
Else If (GAME_LIVES < 0) then
Write(*,*)'Game Over,Try again'
Else

Write(*,*)'Extra life granted'

End if

A Adleiall el NI A



Select Case Statement

(variable)
(selector-1)
Statement 1
(selector-2)

Statement 2

(selector-3)

Statement 3

Statement

Ex.

select case (monthnumber)
case (1,3,5,7,8,10,12)
daysinmonth = 31
case (2)
if (mod(year,4)==0) then
daysinmonth = 29
else
daysinmonth = 28
end if

case (4,6,9,11)

Go an ST el 13a yiiay
fe sane il Cum IF eV
anl g da il ) pyaiall e o
L il Gleial) je¥) s o3
AT Al 50 (gaaty (gl

LSS f Jea



daysinmonth = 30
case default
write(*,*) "Error, month number not valid."

end select

TRACA AR YY) )ald Y1 o sSi sl VY

-4Jaa Sa
s 845 Hha e HISL LS Sy Ll $8Y1 JA0 selectors 4US xie
Gl Jidl L3 LS selector (e ST e el oY) daUas

case (4,6,9,11)
g s (C PSR L RSV OV W U T PN (L ) U P Y

case (1:10)



Y Jadl) #
Ag ) Sl Jaal
(Loops)



(Loops) 421 S8 Jaadl

S el (e Gpre 220 el V) amy s 8 ) SE ) andis
Lee & pall Cilia el oY) AUS ) S0 (galdms @l cume Ja 8 B8ah s
Cleadiing Led ol LeSe g 53l dalise (8 81 5 Jandl (8 & sl gealiyall Jaag
LAY Lle Goyaii Gage il cld giadd) 8 bl 3l 3 8 5 A
(Do Loop) : ¥l

variable=start,stop,step

Statements

Variable integer & sl (e e sl 2laadl au
Start agladl o8
Stop Ll
Step Soadill gl saly 30 it of 3 ghaall

statments la S5 a1 padl gl 5Y

.(\)h\ﬁ@}é(step)ijkﬂwebjemﬁ\;g:Z\.L':jalq
Ex.
Voo ) el Y1 dellal sy Jae sl

Program printnum
Implicit none
Integer :: n

Do n=1,100

Print*,n

End do

End program printnum



(While loop) :Lst

True QS 138 Y gl a3l e Basill 2y 1SS gl gl (e g sill 128 &
el Y1 2l als pall i False 1S 1305 el o¥) iy mrals jall 58
. End Do

Form1

(logical expression)

Statements

Ex.

program Sum_ num
implicit none
integer :: n,sum
n=0

sum=0

do while (n<=50)
sum = sum + n

n=n+1

end do

print¥*, sum

pause

end program sum_nud

A;luc..ol_u.qﬂ run Jee dic pause 3\.‘\.\5?\&”\ ?SG'AUJ"M s 3 ANy
Jlanind die g il 4y ) (e GRAT O (93 @ IS 8380 38 il ()
@Qﬂ;é\iﬂ\ﬁ&&wuﬁijhﬁy@\iﬂ\&&wdﬁpause:\.ds

A8 S (e Enter e bt s



Form 2

DS B30 e gAY i Ja il sy s el Y1) SS A

Do
|F Exit

End do

Ex.

Lodie gy g ) (pe Ayl L8 ¥ deliday o sy zeali j prada gy AUl 3 S
0 S e

program exit loop
implicit none

integer i
1i=1
do
if (i==5) exit
write i
1 1 1
end do
write 'End of the loop’
pause

end program exit loop

1
2
3

4

End of the loop Gﬂu‘)-.\j\ L. S . .....

Pressz RETURH to close window . . .

DS e s ,Al Exit AalS aladiial a3 7 sl



Cycle
_J\)Sﬂ\ :\73\39 é\ ng,jj Cycle ALY - R
Ex.

Guindus 4815 0 Y (e al Y Ao liday zeali ) o 58 o gus JU) 120 8
L3l ol cycle dalS G b5 ¥ Q8 ) dclils

program cycle loop
implicit none

integer :: 1
do i=1,5
if (1i==3) cycle
write(*,*) 1
end do
pause

end program cycle loop

Pause:

nter zystem command or press ENTER key to restart: _




Nested Loop

Jsaa Jie gl ll Gary (8 Lgaladial &y Alaaie 45 )) S5 Jas (0 3 ke
LASA,)J\)SSEJ}JJSS(:M\ ;&QJML@A\M\M\ALEJOJ:\QJLAM\

LA JEAL a0 5o
Ex.

program nested loop
implicit none
integer :: 1,],product
first loop :do 1i=1,3
second loop :do j=1,3
product=1i+*j
write(*,*) 1i,'*',3,"'=",product
end do second loop
end do first loop
pause

end program nested loop






(Format) (il

Jan ol sl 803 ga gall CalaMally aalal) ¢ 3l Ld ol Ll U S5 i)
baY) Gaatily Gaill Gmge i A0 Al ol Z) AY) s Jaay)
. gl

A ) (e sy ) gali ) sy

program for mat @
implicit none

integer :: i=2E&,y=30

real :: pi=3.141592654
character(7) :: name="Mchamed"
write(*,*)i,name, vy, pi

pause

end program for mat

Platn IDF
25Mohamed 34 3.14159

nter system command or press ENTER key to restart:

- SUaa Al

25Mohamed s <2 aY) ae Gl guadli-
3.14159 530 ox XS 530 s Mohamed (oS A8l 3 g 5-Y
3.14159 4 iall dadlall axy 28 V) (10 € dac (e W3-

:mg&ﬁde\e\éﬁu\Mhuﬁ
A g Al ) bl Jagcan
Ayl el amy 8 Y1 2ac 8 SSall-Y
Adlal e Lz je ol jall a5V 5 Cag gall axe b aSaillY
Leadind s Gl 5 se ) (amy e o il ag Guaatill aladiny
r S Jsaadl Lpeadly il Banil) UK A8y e (o il Ji LalYa



ol 3 gl

real g5 e el (8 4y pdiall dadlall 2ea(alE Y1) LAY 2ae
_u)cg;ﬂe\ﬁjﬁ\wax_ Jal

Lo adl deadiiadl calildld) dae

T | I I UG E VRN TS

- Clalieal) 22

Al ) Ailse

~|> (s |3 |alo

W UAJSJ‘ GllA dae C._uay
Moham u=_e ah ogw w =5 OIS 13 QLA Y J2i3 Mohamed :Jbs

Cheail) B Aadiioual) sl

Integer riw orrlw.m
Real rFw.d
Logical Rlw
Character rA or rAw
space nX
Tab Tn

(i) ALS (3 ks

iy yhal) S (A Wiy o) 5 58 Aad (G Bl AU (3 ke B0 22
Lalaai) <Y



-4 %) AR,

Aalal g pan yla (B 8 1 AL 5 o8 5 A0l * Jladid o3 A8 k) o3
¢l daadys () O Gl puia g o s Format 4wlS

Ex.

Write (*,100) i ,x

100 format (1x,i6,f10.2)

ol Ch g integer g 9 (e e 6 @l ol g Adlue 1x il ae

Vo B e b sgureal 0 (e oiie f10.2 A QLA T S da e

Y oo Al Al aay Q85N 2ae 2 Y LA

40N 48y jlal)

(*,'(....format...)")

alaa JAlD ()" eSle Jala Gl &».4}?3:\:\:3#\ o2 8
Al * Ladlall e Y write

Ex.
Write (*,'(1x,i6,f10.2)") i,x
A4l o3 44US die Bilall Ol s 138



=N

al W) 45y Hlall L3 e Write S (8 GBauiil) 44U Cangy 4000 45y 5kl 3
. write dlas e SEY saal 5 Gauti dlea 4SSy

S 5 AL e A e 2l e 58 Alea (A1 G AU (S (e

ala JAla
Ex.
Integer :: i
Real :: x
Write (*, 100) i,x
100 Format (‘Welcome to',1x,i6,f10.2)

:QLBAN.A
e (aadl die DA Lagia JS iy (<) Qlldly (¢) 4 dall Ladladl -

:Jlia

Jadi Cyay 225 12 JSal 1342 -25,12469 e s w=6 <uilS 1)
Jasd il 1

Dbl pag al m e il ALY 22 QIS 1Y) m Jlasiad i -
: Jlia

00023 5 3all 232 23 a e alis m=5 CuilS 1)



\ Ay JLia
integer :: num1=42, num2=123, num3=4567
write (*,'(i2)') num1 1
“42” JSE g U gl
write (*,'(i2,i3)') num1, num?2 2
“42123” JSEN g (s
write (*,'(i2,i4)') num1, num2 3

“42 123”3 V3gs L ya

write (*,'(i5,i5,i5)') numl1, num2, num3 4
“42 123 4567”7 JS&) 13y (i pad
write (*,'(i6.4)') num1 5

“0042” JSE Nagy s
Y A Jla
real :: varl=4.5, var2=12.0, var3=2145.5713
write (*,'(f3.1)") varl
“4.5” IS ag (a s
write (*,'(f5.2,f8.3)') varl, var2
“ 450 12.000 "JS&N 13 (s a
write (*,'(f10.4,f10.4,f10.4)') varl, var2, var3
“ 45000 12.0000 2145.5713”JS&l 13 (a2



Y amd s Jla
character(len=11) :: msg = "Hello World"
write (*,'(a11)') msg
“Hello World”JS&) g (ya s
write (*,'(a)') msg
“Hello World” Sl g (a s
write (*,'(a9,2x,a)') msg, "Goodbye cruel world"
“Hello Wor Goodbye cruel world” JS&ll 13gy (ya y5
Al g 109 dlaad) (G COUA) 3 ga g aae Jaal
¢ A Jlia
program test
implicit none
integer::index=12

real::time=12 , amplitude= 50 , phase=24 ,depth=100
write (*,100) 1ndex time,depth, amplitude, phase

100 format (t20, sults for test number',i3,///, &
lX,'i;”'—' £7.0, f &

1x'"dept , 7. l ters',/, &

lx,'ii;L;t; fB 2 /&

1x, "phase= f? 1}

pause

end program test

results for te number 12

time= 12.
depth= 186.6meters

ampli:ude: 56.88
24.0

command or press ENTER key to restart:




Vs LS eVl G 1 aadiind s shu¥) diay 8 a2l & dadle BaY
Aaly sl (84S (Ka



e A} Ladl) #
Gldlall Jo cilylaall
(File Operation)



(File Operation)<lilall o cilileal)
el ) Goams YA (e Glld g bl | any Jadad aas Cala pLES) o Liasa
o) Jyral 353 5l

Open ala C:\sj ediiu,j
Close Sl calall @3eY aaaiuy
Rewind Al calall dglad 3 gall ardii

Backspace alall Jaly asl g e g ga JUandty

Lol ST 0 113 s Cam Open 5o ol i 8 e
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Open ¥ LSt dalal) 5 ) gpuaall

(unit=unit number, file='file name,

Status='file status', action=file action,

lostate=status variable)
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[Read-write-readwrite]
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Ex.

Open (unit=10, file="1nputs.txt',status="new',action=write, iostate=5)
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Solution

program linenumbers

I Gl ariadl e e Y)

implicit none

integer :: i, rdopst, wropst, rdst
character(30) :: rdfile, wrfile
character(132) :: line

I 2alall e el ) aul 448

write (*,*) "Line Number Example"
I aadiiaall pe JanY) Cals sl alla

do



write (*,'(a)"', advance="no") "Input File Name:
I Jaay) Cale ad 36) 3

read (*,*) rdfile

I Jaay) cale b

I Uad Al (e oy calall it & Uk 0 g g Al 8

PSS e oAl s Al oda 4

open(12, file=rdfile, status="o0ld", &
action="read", position="rewind", &
iostat=rdopst )

if (rdopst==0) exit

write (*,'(a/,a)"') "Unable to open input file.",&
"Please reenter"

end do

I aaiied) (e gl AY) Cale ausl clls

do

write (*,'(a)', advance="no") "Output File Name: "
Iz AY) il ausd 56l 8

read (*,*) wrfile

I gAY ale

I oUad Al (e oy calall it A Uk 0 e g Al 8

DoSE e s A adlladl oda 4

open(14, file=wrfile, status="replace", &
action="write", position="rewind", &

iostat=wropst )

if (wropst==0) exit

write (*,'(a, a/,a)') "Unable to open ", &



"output file.", "Please reenter"

end do

! ____________________
1= 1

do

I JRaY) cala (e yauddl 3e) 8

read (12, '(a)', iostat=rdst) line
D S el ez s oAl ity lall Al ) J s sl e
if (rdst »0) stop "read error"

if (rdst <@) exit

| Lol jlandly Sl o8 5 0

write (14, '(i10,2x,a)"') i, line
i=1+1

end do

I il el 5 clald) (33l

close(12)

close(14)

end program linenumbers
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<value>
<value>
<value>
<value>
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<value>
<value>
<value>
<value>
<value>




148 ghuaal) iy

, dimension(extent) :: namel

Ad gbiad) Jals Sl & § i Type
Zasa ol e 3 le g 5 48 siadll Gl 2ae :Dimention
A Jie ddgaadl anl :Nam1
Ex.
integer, dimension(1000) :: nums1

integer, dimension(-5:5) :: ranges
Ao \gilae | &3 s 4KLY) 4 headdly Cild sioaall (e g sl 138 e Gl
Ledy oy 5 ASaalinal) 48 gl sa 5 i shiaall (10 AT & 530 55 Ledy 2l Nie
FJSE N
, dimension(:),allocatable :: name

. status variable

(name(dimension), stat= status variable)

el 25 L) 48 ghiaall amy 508y ApSalinall 48 ghiaall 8
Ex.
integer, dimension(:), allocatable :: nums2
integer :: allst

allocate(nums2(1000), stat=allst)



O (ST 48 ghnall CulS 138 43y Hla (e HISL Ad siiadl o (et (S
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real, dimension(4) :: costs=(/10.0, 15.0, 20.0, 25.0/)
Jomiy G () JSEN D s g8 A0S (i Sl o) qm g iy
(¢) Dy )
el (e lgie) B (81 5k (o A8 shiadll 2 JAaY 40l 45l L
(AU read(*,*) Ales aladiuls &
integer, dimension(4) :: A
read(*,*) A(1)
read(*,*) A(2)
read(*,*) A(3)
read(*,*) A(4)
Y ALl 48, ylalld Aad 0+ Mia anill (e S 2ae Jial Ala 8 (ST
Al JKEIL LS Allad) o2a 8 4 ) Syl 5V aladiind cang g peliad
integer, dimension(50) :: A
integer::i
do i=1,50
write(*,*) 'Enter a New Entery'
read(*,*) A(i)

end do



index

Array Name 1

) Ailsh 48 gluaal) :i,y'lj

1 2
<value> | <value>
<value> | <value>
<value> | <value>
<value> | <value>

2\393...4,45 \aJA u}S:u
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JEIL oa a 5A

- Sall

e Cua 1Xa 5 A(1,1), A(L,2) , A(2,2) Jie s yi dad JST (0 5S5

Array Name

index
1
2
3

Sl JSAlL
1 2
arr(1,1) | arr(1,2)
arr(2,1) arr(2,2)
arr(3,1) arr(3,2)
arr(n,1) arr(n,2)




, dimension(extent,extent) :: namel

J Salia) J<a o ymt o) 48 siiaall Koy 5aa 6l 48 ginn Jia XK
LA Saaliny JS

, dimension(:,:),allocatable :: name

. status variable

(name (dimension,dimension), stat=status variable)

Ex.
integer, dimension(:,:), allocatable :: nums2
integer :: allstat
allocate(nums2(100,100), stat=allstat)
48 saal) ad (paa
(AU JSAIL A8 hiadll (8 alll any Gaid (S
table1(1,1) =121.3
table1(10,5) =98.125
:Jie 4d ghiaall ad Jlaa) 84 ) Sl el V) alasial (S LS



do i =1, 10 eﬁdiuydeﬁd\_ud\\&@
do j = 1, 10 a5 sbud Ay 48 gduadll
tmptable(i,j) = 0.0
end do
end do



Ex.
integer, dimension(10,10:: nums2
Do i=1, 10
Doj=1, 10
Write(*,*) ' Enter element ',i,’,',]
Read(*,*)nums2 (i,j)
End do
End do

235 aakioeal (e il LSl a5 (V0 6) +) A shmn Gy a3 o3 JUi 138 b
Al mali jll bl 5y JS (A paiall o8 ) 4US 2s Nested Loop
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(Subprograms)as Al gal jll
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Subroutine -

Function -
@Al.bgﬂ ;\.Al.d‘ 3)}\43‘
3y (sl zalid) s ) Jala LagilliS (S subroutine s function (s JS

JSI Gkt Cagus s 40Ul 5 ) seall 8 xia e 8 WS End Program dles Ja
ohé&:d.\m&ﬂbfi

program <name>

<declarations>
<program statements>

contailns
<internal functions or subroutines>
end program <name>

<external functions or subroutines>
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Calling Routine

call example (x, y, Z)

T
WA

subroutine example (a, b, c)

Subroutine

el o Cum et sl ) purially el eyl 8 il sl
(oY) el pall Al g ja giiada g (5 o5 U ) (e Game 6 S laal



Subroutine : 933

a5ty COAALS Dl slaall (ary JLiiuly o 53y jriae gl e 3 ke (oo
g AU oy g iU (g Ao gana gl Aty W) gealipall 33 5 galls gl e
:Jsdll

subroutine <name> ( <arguments> )
<declarations>

<body of subroutine>

return
end subroutine <name>

(i) el
roaall zali )l Jals deastiall 4ues ¢l Ol yadall 1 Arguments
ol maliyl dals &l yadall ge BleY): Decleration

. z=Ub_nll s 1 Body of subroutine

- Cldaada
Call Adea 31k (e mabidll Jals Subroutine ) sledivl o3 -

Call Subroutine name ( arguments)

& End program adaa Ja8 L;i G.Au),\l\ JAl yradll G.Au)..d\ € 2ie -
1l (Gl 8 im se 54 LS Contains el 2SI sl



program subExample

implicit none

real :: x1=4.0, y1=5.0, z1=6.0, suml, avel
call sumAve( )
write (*,'(a,f5.1,3x,a,f5.1)") "Sum=", suml, &
"Average=", avel

contains

subroutine sumAve ( )

real, intent(in) :: a, b, c

real, intent(out) :: sm, av

sm=a+b+c

av=sm/3.0

return

end subroutine sumAve

end program subExampl

Jie JE Jal
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Vs Jli
JS ad Joasi Jal (e Swap = subroutine aaiui Cagw JUd) s2a 8
. a,b Gxopiall (e

program calling func
implicit none
real :: a, b

a = 2.0

b = 3.0

Print *, "Before calling swap"
Print *, "a =", a

Print *, "b =", b

call swap(a, b)
Print *, "After callin wap"
Print *, "a =", a
Print *, "b =", b
end program calling func
subroutine swap(x, V)
implicit none
real :: x, y, temp

temp = x
X =Y
y = temp

end subroutine swap

a,b e JSad dad i maipdl run dee 2ie LY

Before calling swap
a = 2 . 880808
b 3.880080
After calling swap
a = 3. ABRBR

h 2. 80884

Prezz RETURN to close window..._
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program calling func
implicit none
real :: %, y, z, disc
x= 1.0
y = 5.0
z = 2.0
call intent example(x, vy, z, disc)
Print *, "The value of the discriminant is"
Print *, disc
end program calling func
subroutine intent example (a, b, c, d)
implicit none
! dummy arguments

real, intent (in) a
real, intent (in) :: b
real, intent (in) :: cC

real, intent (out) :: d
d=b *b - 4.0% a*c
end subroutine intent example

Gash oo sroadl zalill 3 JAsS Wiy 23 g b,c Sl asiall () s
bl e z )AS Lt 3 d XS5 intent Ao
:é&\dﬂbyﬁﬂ\u&ﬁeﬁa@\j)ﬂrun&cm

The value of the discriminant is

17 .88060068
Preszs HRETURN to close window...
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Al

<type> function <name> ( <arguments> )
<declarations>

<body of function>

<name> = expression
return
end function <name>

£ 153l aals Lk a3 o5 Ll 3 Y) subroutine) caai (A& CRlias Y a
ANl (e DS Cay yai oy Gl g A ol saal g dad Ll ol liely bl
= UaaMa
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function area_of circle (r)
implicit none
real :: area_of circle
real :: r

end function area_of circle



3, ) 3¢ o) 3

Real function area of circle (r)
implicit none
real :: r
end function area _of circle
osda dreal gl (e Al e 3 )ke 4 area_of circle ol IS & Cua
r okl Caal a5 aal s

\ Ak b
Aa ki Cami o glaa § il dalie cluny galiall o g Cogas JUall 128 3

program calling func
real :: a
a = area of circle(2.0)

i

mmy oy oy — 4=

Print *, "The area of
Print *, a
end program calling func
! this function computes the area of a circle with radius r
function area of circle (r)
! function result
implicit none
!' dummy arguments

real :: area of circle
! local wvariables

real :: r

real :: pi

pi =4 * atan (1.0)
area of circle = pi * r**2
end function area of circle

E.QU)..\M S... Sver "1 . ”...

The area of a circle with radius 2.8 is
12.5664

Press RETURN to close window...
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. Contains 4K Liww ¢l Module J) Jals (subroutine «
- il el J8 Module) A4S oY
Use 4 Module dI slexiul 23- ¢

Module <) AUt dalal) 5 ) gl

Module 3 ¥l

module namel
declarations
contains
subroutine and/or function definitions
end module namel

il mals ) Lals
Program name2
Use namel

End Program name2



) At

X oY @ adys bl Aalue Cilusy o i Cogu U JU 3

module constants
implicit none
real, parameter :: pi = 3.1415926536
real, parameter :: e = 2.7182818285
contains
subroutine show_consts()
print*, "Pi = ", pi
print*, "e =", e
end subroutine show_consts

end module constants

program module_example
use constants
implicit none
real :: X, ePowerx, area, radius
X = 2.0
radius = 7.0
ePowerx = e ** x
area = pi * radius**2

call show consts()

print*, "e raised to the power of 2.0 =

, ePowerx

print*, "Area of a circle with radius 7.0 = ", area

end program module example
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real, parameter :: pi = 3.1415926536
real, parameter :: e = 2.7182818285

AWS ala3iy ModuTed) elesiod o3 a5l galill 8 cul i 538 AadiuY
o s LS yse

use constants

use dlea Cada Alls 8y i )l el Jaha @ 5 P (e IS alasiial (Sl ellyy

5Pl e JS Jliel el a s g dnbuald) Gldeall o35 ) o Hl) el ll (1
bl Jazy o el

AL e A Aagil) el g Gl el all Run Jae i

mﬁlﬂﬂo LEEilELL____J

Fi = 3.1415%

e = 2.71828

e raized to the power of 2.8 = 7.38706
Area of a circle with radius 7.8 = 153.9238

mi| w»

Prezz RETURH to close window..._
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real, parameter,private :: pi = 3.1415926536

el Gasu private Ll e e s Pi e IS iy et &5 13) Gl gl ) i
bl Qs e 2l Uaal) Al

: warning 298 - Variable E has been used without being given an initial wvalue

: warning 298 - Variable PI has been used without being given an initial wvalue

: error 283 - PI must appear in a type declaration because IMPLICIT NONE has been used
: error 283 - E must appear in a type declaration because IMPLICIT NONE has been used

. Public b jlicls b nll a6 Cogu &l jpuaiall ¢ 6 st axe Ala g
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1. In a certain application, a closed system undergoes a
thermodynamic process and it is required to calculate the work and
heat transfer during this process. Write a Fortran program that asks
the user to specify the type of the process and the corresponding
inputs, then calculates w and g as following:

For isothermal process: g=w=R.T1.In(P1P2/)

For isentropic process: g=0 ,& w=cv*(T1—T2)

For isobaric process: g=cp*(T2—T1) & w=Rx*(T2—T1)

For isochoric process: w=0 ,& g=cv*(T2—T1)

For polytropic process: w=grn-1x(T1—T2) ,& q=cv*(T2—T1)+w

Jiasly ariiadl) o gy G lie AUl 5l ) Aue 5 Jacl) losal el g+ o sllaal
GAL:).\M eﬁéoj\}hjdjkmwﬂhg\uu\jew\ dA\J&\)A\g‘ &).1
Al ol sl A (e B adl daS 5 Jadl) ey

Solution

program state

implicit none

| < pasidl e oDle Y

integer ::I,n

real ::t1,t2,pl1,p2,q9,w,cp,cVv,R

lJaY) A gead Alla S A8 L aladieal) 23le)

print*,'If the system isothermal enters 1’
print*,'If the system isentropic enters 2’
print*,'If the system isobaric enters 3
print*,'If the system isochoric enters 4'
print*,'If the system polytropic enters 5’
read(*,*) I



iy IOA (e Yl el pal¥) g 58 apaas
Il 44 ) aalslud) Ja
lobloally abual)
select case (I)
case(1)
print*, '"Enter T1,P1,P2,R'
read(*,*)T1,P1,P2,R
w=R*T1*1log(P1/P2)
g=w
case(2)
print*, '"Enter T1,T2,cV'
read(*,*)T1,T2,cv
gq=0
w=cv*(T1-T2)
case(3)
print*, '"Enter T1,T2,R,cp'
read(*,*)T1,T2,R,cp
g=cp*(T2-T1)
w=R*(T2-T1)
case(4)
print*, "Enter T1,T2,cV'
read(*,*)T1,T2,cv
w=0
g=cv*(T2-T1)
case(5)

print*, "Enter T1,T2,cv,R,n



read(*,*)T1,T2,cv,R,n
w=(R/(n-1))*(T1-T2)
g=cv*(T2-T1)+w
case default
I s me e o) Ja Alls (8
Uad Alle ) aodiiveall Helay
print*, '"Wrong Entry'
end select
lasiiuall il i) delibs
Print*,'Q = ',q,"' kj/kg',' & w = ",w,"' kj/kg'
pause

end program state



2. Write a Fortran program that reads a Number then calculates its
factorial as follows;

Forn=0: n!=1

For n>0: n!'=n(n-1)(n—2)....... (3)(2)(1)

AJAL addieall & sy a8 ) (g pene o ) csllaal)
Solution

program fact
implicit none
integer::f,i,n
print*, "Enter a number to calculate it is factorial’
read(*,*)n
if (n==0) print*, 'Factorial of ',n,'= 1"
if (n>0)then

f=n
Do i=1,n-1

f=1*f

end do

end if

print*, 'The factorial of',n,'="',f
pause

endprogram fact



3. Adigital thermometer reads the temperature of human body, then
displays the status (Normal, Slightly above Normal, Too High,
Below Normal or Too Low). The following piece of code has been
written for this task, would it work properly?

IF (temp==37) THEN

WRITE(*,*) ‘Normal’

ELSE IF (temp>37) THEN
WRITE(*,*) ‘Slightly Above Normal’
ELES IF (temp>39) THEN
WRITE(*,*) ‘Too High’

ELSE IF (temp<37) THEN
WRITE(*,*) ‘Slightly Below Normal’
ELES IF (temp<35) THEN
WRITE(*,*) “Too Low’

END IF

maal ae zealill AU Bale ) o5 Gl 3 €01 L eUadY) GLEK) ¢ o gllasl)
_c«Uaig‘Y\

Solution

program temp

implicit none

integer::t

write(*,*)"'Enter your Temperature,please.’
read(*,*)t

if (t==37) then

print*, "Normal Temperature'’



else if ((t>37).and.(t<39)) then
print*, 'Slightly above Normal’
else if (t>39)then
print*, 'Too High'
else if ((t<37).and.(t>35))then
print*,'Slightly below Normal'
else if (t<35)then
print*, 'Too low'
Endif
pause

endprogram temp

Lahie cUad) o ool ginl e Gulaill JE ye Jlsud) 8 Jasdll o <)
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4. Write a Fortran program to display the sum and arithmetic
average of the first 100 elements in the following series;
1,2,4,8,16
B edy Ve Y (leall b giall 5 g sanall ilua o s geali g ¢ slhaall
YeYegaAe) T aul Al

Solution

program fact
implicit none
integer::i,j,n
real::sum
i=0
n=1
sum=0.0
do j=1,100
sum=sum+n
n=2%*n
i=i+1
enddo
print*, 'The Average = ',sum/1i
pause

endprogram fact



5. Write a Fortran program that calculate the Arithmetic Mean,

Geometric Mean,

Root-Mean-Square (RMS) Average and

Harmonic Mean for a set of numbers as follows;

N
1
Arithemtic Mean = Ez X;

. N
Geometric Mean = /X1X2X3 ... Xy

RMS Average =

N
Harmonic Mean =
1
1 1. 1 1
X1 X2 X3 Xy

Solution

program calculations
implicit none

Ildeclaring variables
integer::n,i,j,k,1,m

integer,dimension(100): :x

real::ar,ge,rms,hm,sum,pro,sum2,sum3

sum=0
pro=1
sum2=0

sum3=0

print*, 'enter the number of values (n)’

read(*,*)n

do i=1,n
print*, "Enter X',1
read(*,*)x (1)

end do



IArithemtic Mean
Do j=1,n
sum=sum+x(j)
end do
ar=sum/n
IGeometric Mean
Do k=1,n
pro=pro*x(k)
end do
ge=pro*(1/n)
IRMS Average
Do 1=1,n
sum2=sum2+x(1)**2
end do
rms=(sum2/n)**0.5
IHarmonic Mean
Do m=1,n
sum3=sum3+(1/x(m))
end do
hm=n/sum3
print*, "Arithemtic Mean =',ar
print*, 'Geometric Mean =',pro
print*, "RMS Average =',rms
print*, "Harmonic Mean =',hm
pause

end program calculations



6. The atmosphere surrounding the earth is divided into two layers
(Troposphere and Stratosphere):

1-Troposphere (from 0 m to 11000 m): where air temperature T
varies with height (as the altitude increases, the temperature
decreases) according to:

T=T,—az
In addition, the air pressure P and density p can be calculated
according to:

Where:

T [K], [Pa] and p [kg/m3] are temperature, pressure and density of
air at altitude z [m].

a= Temperature lapse rate (the rate of decrease of temp. with
altitude) =0.0065K /m

R= Air constant =287] /kg K

g= Acceleration of gravity =9.81m/s?2

To= Temperature of air at sea level =288.15 K

Po= Pressure of air at sea level =101325 Pa

2- Stratosphere (from 11000 m to 20000 m): where temperature
T remains constant as the altitude increases, and equals to =—56.5
°C=216.5K
In addition, the air pressure P and density p can be calculated
according to:



T, — az,\aR  —(-3(z=2)
P = o( 0 - 1) X e (R(Ta—ﬂzl))
o
B P
P~ RT

Where

T [K], [Pa] and p [kg/m3] are temperature, pressure and density of
air at altitude z [m].
z1= Height of troposphere layer =11000 m

Write a computer program to calculate T [°C],[bar] and p
[kg/m3] at any altitude z [m] and mention at any layer this
altitude lies.

Define «,,, To,Po and z1 as PARAMETER in variables declaration
section.

B Ty il o gy g WY Jlaal aadiiall 44 68 aali  AUS ;G slaal)
o) sl A8US 55 ) jal) da ol g Tkl Clos ) ALYl o5 Y1 13 () S5 Ak
w all sda e

Solution

program fact

implicit none

P sill 5 ol yrciall iy s

real,parameter::alpha=0.0065,r=287

real,parameter:: g=9.81,t0=288.15,p0=101325,z1=11000

real::z,roh,p,t



character(len=15)::place
print*, "Enter The Hight,Please.’
read(*,*) z
Fabbaadl ¢ jal g dauhall pass
if((z>9).and. (Z<11000))then
t=t0
p=p0*(t/te)**(g/(alpha*r))
roh=p/(r*t)
place="'Troposphere'
elseif ((z>=11000).and.(z<=20000) )then
t=216.5
p=p0*((t0-alpha*zl)/t0)**(g/(alpha*r))* &
exp((g*(z1-z))/(r*(t0-alpha*zl)))
roh=p/(r*t)

place="'Stratosphere’

endif
| bl delibs

print*, 'The layer is :',place
print*, 'The pressure = ',p,"' pa’
print*, 'The Temperature = ',t,' K'

print*, 'The Density =',roh,' Kg/cubic Meter'
pause

endprogram fact



7 .Write a program which read two matrices from two files and

print there multiplication in a new file .(First make sure that the
dimensions of the matrices are compatible)

53 Lo Joals el g (il (3 shme Bl g o gy gualige AUlSS © o gllaal
Al
claadla

cAAl;w;ﬁ}LA&“Bl“J.MQ(jjhﬁgdi%#%tbujia&“Lﬁ)é:ﬂ@ -
Al 48 gdiaall Cogin dac
a2 g4 V) Ad ghinall (o ghin 2ae Waalanl (oK Aailill 48 saindl) -

il 48 gheaal) Baec
Zilal)
l |
A(5,6) *B(6,4)=C(54
( I) (6,4) = C(5,4)
AgWAT
Solution

program matrix_multiplication
implicit none

I 4350 Aad aagllac) (50 b ghinn EOG iy yas
real,allocatable,dimension(:,:)::a,b,c
integer::i,j,k
integer: :status
integer::a_row,a _col,b _row,b col
real::sum

| a3 sY) 48 ghiaal) o (s sing (o2l Caldl) i



open(unit=15,file="inp_a.txt',status="o0ld',iostat=status)
if(status/=0)then
write(*,*)"error opening file inp a.txt'
stop
end if
I Al 48 saall e (g siag (5) Calall %8
open(unit=15,file="inp_b.txt',status='old',iostat=status)
if(status/=0)then
write(*,*)"error opening file inp b.txt'
stop
end if
I lalall (pe Culd gionall dlail 3¢l 5
read(15,*)a _row,a_col
read(16,*)b_row,b_col
| S Casin ane (5 s J5¥) Baeed 220 05K O 585 Ol ghamall 1 jum Ty p5 LA
| el oy s Und Al el alay¥) (381 5 pae Alla 3
if(a_col /=b_row )then
write(*,*)"incompatible matrix sizes'
stop
end if
|l ghiaall dlaal Cpant oy ala) (380 53 Alls
allocate(a(a_row,a col),b(b _row,b col),stat=status)
if(status /=0) then
write(*,*)'Failled to allocate memory for matrices A,B'
stop

end if



allocate(c(a_row,b col),stat=status)
if(status /=0) then
write(*,*)'Failled to allocate memory for matrices A,B'
stop
end if
| (8 gdumall yalic 3¢ 53
read(15,*)((a(i,j),j=1,a _col),i=1,a row)
read(16,*)((b(i,j),j=1,b _col),i=1,b _row)
LA Sl el g9 (e Al aladitaly < giaall (o juia
do i=1,a_row
do k=1,b col
sum=0.09
do j=1,a col
sum=sum+a(i,j)*b(j,k)
end do
c(i,k)=sum
end do
end do
| el gmildl) 44
write(*,*) 'The Result is an array',a row, 'x',b _col
write (*,*) ((c(i,j),j=1,b _col),i=1,a row)

end program matrix_multiplication



8. A 200-kilogram object is to be hung from the end of a rigid 3-
meter horizontal pole of negligible weight, as shown. The pole is
attached to a wall by a pivot and supported by a 3-meter cable,
which is attached to the wall at a higher point. The tension force
on this cable is given by;

W=200kg

Write a program to determine the distance d at which the cable
should be attached in order to minimize the tension on the cable.
To do this, the program should calculate the tension on the cable
for d =0.5 m to d=2.8 m (with 0.1 m intervals), then locate the
position that produces the minimum tension.

Adlial) o2 die 28N Claa g 28 il Laaie & 6S5 1) d bl il - gl
Solution

PROGRAM calc_tension
IMPLICIT NONE



I Gl il e o SleY)

REAL :: dist

INTEGER :: i

REAL :: 1lc = 3.

REAL :: 1p = 3.

REAL :: saved dist

REAL :: saved tension = 999999.
REAL :: tension

REAL :: weight = 200.

2BV Y g ey Jalis JS aie i) s
DO i = 5, 28

dist = REAL(i) / 10.

Ioaal Gl

I Juady) ddass s ddlidd) (M)

| dall sk (m)

250l Jska(m)

| ik giaall Jam sill ile
| Lgiad) a2

I Jaall 8 2l

I awadl 055 (kg)

tension = weight * 1c * 1p / ( dist * SQRT(1lp**2 -

dist**2) )
| E;UA\ZJAS

WRITE (*,*) 'dist = ', dist, ' tension = ', tension

Ioaill dad J8f jlaal

IF ( tension < saved tension ) THEN

saved_tension = tension

saved _dist = dist

END IF

END DO

oA e ad J8 ags

WRITE (*,*) 'Minimum at d = ', saved_dist,
END PROGRAM calc_tension

' tension = ', saved_tension



9. Write a program to calculate the volume of one Mole of an

ideal gas as a function of pressure as its pressure varies from 1Kpa
to 1001Kpa steps 100Kpa.
Where: R = 8.314 kPa/mol.K

Sl iy Lavie Takal) 3 4005 T R e Jge 2] pas s © o sllaal
Al LS Y el e ae S SV Y Y (g

Solution

PROGRAM ideal gasl

IMPLICIT NONE

Pl

REAL,PARAMETER :: R = 8.314

I &l il

INTEGER :: i

REAL :: n = 1.0 ! &Vllae (mol)
REAL :: p ! ksl (kPa)

REAL :: t ! &)l alldsn (K)

REAL :: v ! sl (L)

ol Aol 503 )0 jall da o Jla)

WRITE (*,*) 'Enter gas temperature in kelvins:'
READ (*,*) t

| daaall L8 AN aaall Cloa

DO i = 1, 1001, 100

1Y sl aaall e

p =1

I aaall Clua



v=n*R*t/p

I bl Laaall die anall 408

WRITE (*,*) 'Pressure = ', p, ', Volume = ', v
END DO

END PROGRAM ideal gasl



10. Write a program witch solve a system of equations using

Gauss-Jordan method.
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4 1 0 1 5
[U 1 1 2]
S ] PRS-
—rs + 1
"l 0 0 . 2
> [0 1 0 —1‘
0 1 3
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\xz = 1] dall de gana,
X3 = 3
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Solution

| il iyl

program linear_egn

implicit none

integer,parameter::max_size=10
real*8,dimension(max_size,max_size)::a
real*8,dimension(max_size)::b
character(len=20)::file_name
integer::i,j,n,istat,error

I laall e s ging (s3] Calall ) =38
write(*,*)'Enter the file name containing the coefficient'
read(*,*)file_name

| el 3ol 8 5 JlaaY) Cila 8
open(unit=10,filefile _name,status='old',iostat=istat)
| Uad Al ) m yr gealipall sy Calall it & Uk 0 g g Al 8
if(istat/=)then

write(*,*)'Failled to open the file :',fille_name
stop

endif

read(10,*) n !OYaleal aae 36 B

I Uad Al el Gmyry Az g piall Al (e ST Vil 220 IS 1)

if (n>max_size) then

write(*,*) 'no. of equation greater than allowed',max_size
I el elgd) s g

stop

endif



| e il (o gl sl (e JBT c¥alad) of Ala
I datal e Yl a2l colebaall 40K )
do i=1,n

write(*,11) (a(i,j),j=1,n),b(i)

enddo

11 format (1x,7(f11.4,2x))
I OValeall Ja 4L A3
I Y abaall Jan ol ) aadd) galisall (e Legle Lilan il bl sle xiuly

call gauss(a,b,max_size,n,error)

if(error==1)then

write(*,*)"'zero pivoting encountered'

stop

endif
I ulldcbhl

write(*,*)'The solution of the equatons is :'

doi=1,n

write(*,12)i,b(1)

enddo
12 format(1lx, 'x(',12,')=",f16.6)

end program linear_egn

subroutine gauss(a,b,ndim,n,error)

implicit none

integer, (in)::ndim

real*s8, (inout),dimension(ndim,ndim)::a

real*s8, (inout),dimension(ndim)::b



integer, (in)::n
integer, (out)::error
I alsall &l yantal)
real*8,parameter::epsilon=1.0e-6
real*8::temp
mainloop:do irow=1,n !<&Yaleadl galdll ) Sl o<l
ipeak=irow
max_pivot:do jrow=irow+1l,n
if(abs(a(jrow,irow))>abs(a(ipeak,irow)))then
ipeak=irow
endif
I osadl e jtaagmy (e Ul
if(abs(a(ipeak,irow))<epsilon)then
error=1
return
endif
I aValeall (sl 3 s
I el sl o Jlial asa 5 Alla i Gl
swap_eqgn:if(ipeak/=irow)then
| il e jia s Alla b Caghaall jeslie
swap loop:do kcol=1,n
temp=a(ipeak, kcol)
a(ipeak,kcol)=temp
enddo swap_loop
temp=b(ipeak)
b(ipeak)=b(irow)



b(irow)=temp
endif swap eqgn
Il Je J panll Cadal) dlae
eliminate:do jrow=1,n
if(jrow/=irow)then
factor=-a(jrow,irow)/a(irow,irow)
do kcol=1,n
a(jrow,kcol)=a(jrow,kcol)+factor*a(irow,kcol)
enddo
b(jrow)=b(jrow)+factor*b(irow)
endif
enddo eliminate
enddo mainloop
I il palie e daall
divide:do irow=1,n
b(irow)=b(irow)/a(irow,irow)
a(irow,irow)=1.0
enddo divide
error=0 | asgda L Yokl oS5 L1
return

end subroutine gauss
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inp - Notepad
File Edit Format View Help
3
1.8 1.8 1.8 1.8
2.81.81.9 2.0
1.8 3.8 2.8 4.8

Sl AL LS bl ) S5 g

Enter the file name containing the coefficient
inp.-.txt

The given coeffients are:
1. a% 1.9000 1.09008

1.8 1 .8880 2 .8880
3.8 2 8884 4 8889
The zolution of the equations is:

al 1>= 1.4 5
al 22 3.8
Al 3> -3.8 a




ASCII Table

This table lists the American Standard Code for Information Interchange (ASCII) characters
or symbols and their decimal numbers.

Char. Dec. Char. Dec. Char. Dec.

A

oW

96
97
98
99
100

B |-

101
102
103
104
105
106
107
108
109
110
111
12
13
114
115
116
1z
118
19
120
121
122
123
124
125
126
127

= e m

=1

e m e e B = e

L= == B - T 0 B = O R I — T

2EHRANE|T R 22 & E S & GEEEESEEYEEEE R

= — s (M M (2B

Sl N W EdaH 0 ELO RO ZREA = E0MEHE 0 R R ®

2

RES N R EBRF[RGFESRAEEZ S JFaFARR2 2T RGE

W
S R2 2




doolal) g

Ed Jorgensen-Introduction to Programming using Fortran
95/2003/2008-Version 3.0.29- December, 2016

Stephen Chapman-Fortran 95 2003 for Scientists and
Engineer -Third Edition
http://www.tutorialspoint.com/fortran
https://en.wikipedia.org/wiki/Fortran


http://www.tutorialspoint.com/fortran

Mohamed Ahmed Khedr

Contacts
Phone: +20 1091930203

E-mail: mohamedkhedr970@gmail.com

Facebook: https://www.facebook.com/mohamedahmed1497


mailto:mohamedkhedr970@gmail.com

