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Objectives of the subject

- Apply programming languages in calculations
- Generate ideas to solve problems
- Determine the appropriate algorithm

- Have independent and creative thinking
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Learning outcomes of the subject

- Understand some commands and structures in Fortran -

Apply Fortran programming language in data processing and
calculating simple problems - Apply some

drawing tools and present results
- Generate ideas to solve problems
- Determine the appropriate algorithm

- Have independent and creative thinking
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Subject content

|. Support software
- Surfer

- Grapher
- WRPLOT view

ll. Basic Fortran

- Fortran programming
language - Numerical
recipes lll. Toolbox in matlap



Time distribution

1) General introduction

2) Fortran programming language

3) Fortran programming language (cont.)

4) Practice fortran programming language

5) Practice Fortran programming language (cont.) 6)
Apply Fortran programming to solve problems (gk) 7)

Apply Fortran programming to solve problems (cont.)

8) Numerical recipes fortran
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Time distribution (cont.)

9) Practice Sufer
10) Practice grapher, WRPLOT view (ed) 11)

Review matlap

12) Toolbox in matlap 13)

Toolbox application in practice (cont.) 14)
Review

15) Review (cont.)
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Document

- Phan Van Tan (2007), Fortran 90 programming
language, Hanoi National University Publishing House.

- Fortran 90 User's Guide

- Brian D Hahn (1994), FORTRAN 90 for

Scientists and Engineers, Butterworth
Heinemann
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Regulations

« Students need to strictly comply with the rules and
regulations of the Faculty and School.

e Students are not allowed to miss more than 3 sessions out of the total
number of theory sessions. If they miss more than 3 sessions, they will

be banned from taking the

exam.  Students come to class on time, but students who come in late get no poi

name.

* For any cheating during assignments or exams, students
must be subject to all forms of discipline by the Faculty/
School and receive 0 points for this subject.
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Point structure

e Final exam: 50% (LT (open): 30%, TH: 20%)
Midterm exam: 20%

e Small exercises:
20% e« Attendance: 10%
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FORTRAN INTRODUCTION



Introduction

1) Programming language: is a notated system for describing
calculations (through a computer) in a form that both humans and
machines can read and understand.

- Easy to understand and use for programmers, so it can be used
to solve many different problems.

- Describe processes completely and clearly , to
run on other computer systems

together.

Every programming language is also a program,

but it can be used to create other programs . The
text written In a programming language to create
a program is called source code.
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Programming languages are a subset of computer
languages, designed and standardized to transmit
Instructions to machines with processors (CPUSs), In
particular computers . Programming languages are used
to program computers , create machine programs for the

purpose of controlling computers or describing algorithms
for others to read and understand.
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Machine language is instructions in binary form, directly
Intervening in electrical circuits

death.

- Programs written in machine language can be executed
iImmediately without any intermediate steps.

- However, programs written in machine language are error-prone ,

cumbersome, and difficult to read and understand because they are full of ni
0 and 1.
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Assembly language was a giant step forward in moving programming
languages away from confusing machine language. Appearing in the 1950s,

it was designed to make computers more user-friendly.

- Assembly language introduces the concept of variables.

- Assembly language also contains a few “pseudo-operations”, which can
represent the operation code as statements (also known as commands)
Instead of in binary form. Commands consist of two parts: the code part
(written in English title) indicates the mathematical operation to be performed

and the variable name part indicates the address containing the operand of the «

That math.

- In order for a machine to execute a program written in assembly language,

the program must be translated into machine language.

The tool that does that translation is called Assembler
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High level language is a language created and
developed to reflect the way programmers think and
work.

- High level language is very close to human language
(English) but as precise as mathematical language.
Thanks to high-level languages, programming has
become popular , many people can write programs,
and thanks to that, software has developed rapidly,
serving many areas of life.

- A program written in a high-level language is called
a source program. In order for the computer to
"understand"” and execute the instructions Iin the
source program, there must be a compiler program to
translate the source program (written in a high-level
language) into a target program.
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A program written in a high-level language must use a translator to
convert it into a machine language program to be able to execute.

Programming in a high-level language is easier to write because the
Instructions are encoded closer to natural language.

Programming in machine language is very difficult, usually only
programming experts can do it.

2) Programming (computer programming, often referred to as
programming) is the use of data structures and commands of a specific
programming language to describe data and express algorithmic
operations.
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3) Components of programming languages

' -A set of symbols used to write programs
-From AZ

Alphabet

- A set of rules used to write programs
__ 1 - How to write a valid program

- Determine the meaning of character combinations

In the program
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4. Some concepts

4.1 Name: Every object in the program must be named

according to the rules of the programming language and each
specific translation

program - Reserved names: These are names specified by the
programming language with a

specific meaning that programmers cannot use with other
meanings. The reserved name, when spelled correctly, will appear
- Name given by the programmer: Determined by
declaration before use and must not overlap with

reserved names; The names in the program cannot
be the same
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4.2 Constants

and variables Constants: Are quantities that have
constant values during

program execution Variables: Are named quantities
whose values can be changed during the program
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* Brief history of the fortran programming language

- A set of special rules for encoding knowledge for a

computer to understand is called a programming language
submit.

- John Backus proposed around the end of 1953 in April
New York 1957. - 1966, first

standard version.

- Fortran 77 (1978) Feptran 90 (1991) Fortraf 95, Fortran
2003, Fortran 4.0, Fortran 6.0,....

- Fortran can work on many different operating systems,
such as UNIX, LINUX, WINDOWS, DOS,...
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Structure of a basic fortran program

Program crystal do _cao_song

integer*4 n, d

Parameter (n=2000,d=23)

integer*4 i,j,m,k

real*4 a(n),b(n),c(n),h(n) ,tam,e(d),f(d),x(d)

Open (unit=1,file="KQKT _cs_00_0902.txt',status="old")

Close (1)
End
Subroutine tb(a,n,tbc)

Endsubroutine
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- Type program lyrics (source code)
- Run (run)
- Compile : translate into machine code

+ Check syntax (Syntax)

+Translate into
computer code + Object
+ Link (Link)

+ Executable file

- Executed
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How to name variables and constant names

e Can contain 1 to 31

characters ¢« Must begin with an English letter. The
characters used to construct variable and constant
names consist of 26 English letters

» Does not distinguish between lowercase and uppercase letters

(AyZ and ayz), 10 digits (0y9), and underscores ()
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For example:

&y 2Ab)-

ATTAITC)

delta 4x d)

theta+alpha
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Declare the data type for the variable

« 5 standard data types ‘ double layer

+ Class of numeric types

- Integer (integer)

- Real numbers (real)

- Complex numbers (complex)

+ Class of non-numeric types (nonnumeric)
- Character type (character)

- Logical type (logical)
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Class of numeric types (Integer, Real, Complex)

* Integer types are data that accept values belonging
to the set of integers

How to declare Number Value range
of bytes occupied

INTEGER 4 y2147483 648 to
2147483 647

INTEGER*1 or INTEGER (1) or y1l28 to 127
INTEGER (KIND=1)

INTEGER*2 or INTEGER (2) or 2 y32 768 to 32 767
INTEGER (KIND=2)

INTEGER*4 or INTEGER (4) or 4 y2147483 648 to
INTEGER (KIND=4) 2147483647
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Class of numeric types (Integer, Real, Complex)

* The type of real numbers is similar to the set of real numbers in

mathematics
How to declare N e —
of bytes occupied main
body
REAL 4 6
REAL*4

REAL (KIND=4)

REAL*8 8 15
REAL (KIND=8)
DOUBLE PRECISION
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Class of number types (Integer, Real, Complex) o

A complex number is an ordered pair of two real numbers
called the real part and the imaginary part

How to declare Number of bytes occupied

COMPLEX 8

COMPLEX *4
COMPLEX (4)
COMPLEX (KIND=4)

COMPLEX *8 16

COMPLEX (8)

COMPLEX (KIND=8)
DOUBLE CPMPLEX
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Character type (Character)

» Character types have a set of values consisting of characters formed into strings

(strings. * The

length of the string is the number of characters in the declared string

newspaper.

« Each character in the character string occupies 1 byte of memory.

« CHARACTER (length) vname

Example: Character (10) Name
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Operations on data types ¢

Arithmetic operations: Used with integer , real and
complex numbers.

« Relational operations, or comparison operations:
Used with integers, real numbers, character
types, and also with complex numbers Iin the
case of equal or not equal comparisons. e

Logical operations: Used with logical types, and
possibly with integers.

e Character string aggregation operation: Used with sig
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Ky hiéu Tén goi/Y nghia Thw Thir tw thwe hién Vi du
phép tw wu
toan tién
Phép toan so hoc
a Phép luy thira 1 Phai sang trai A**B
- Phép nhan 2 Trai sang phai A*B
/ Phép chia 2 Trai sang phai A/B
+ Phép cong . Trai sang phai A+B
- Phép trw 3 Trai sang phai A-B
Phép toan quan hé
EQ. (== Bing = Khong phan dinh A.EQ.B; A==
)
il =) Nho hon — Khong phan dinh ALT.B; A<B
LE. (<= Nhé hon hoiic bing - Khong phan dinh ALLEB;A<=B
)
GT.(>) Lén hon — Khong phan dinh A.GT.B; A>B
.GE. (>= Lén hon hoic bing - Khong phan dinh A.GE.B; A>=B
)
NE. (/= Khéong bang (Khic) - Khong phan dinh A.NE.B; A/=B
)
Phép toan logic
NOT. Phu dinh 1 Khong phan dinh NOT. L1
AND. Va (Phép hoi) 2 Trai sang phai L1. AND. L2
.OR. Hoiic (Phép tuyén) 3 Trai sang phai L1. OR. L2
XOR. Hoic triét tiéu 4 Trai sang phai L1. XOR. 1.2
EQV. Twong dwong 4 Trai sang phai L1. EQV. L2
NEQV. Khéng twong dwong 4 Trai sang phai L1. NEQV.L2
Gop ky tw
// Gép hai xdu ky tw - Trai sang phai ST1// ST2
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 PARAMETER: constant property ,

DIMENSION: array property , ¢

ALLOCATABLE: dynamically allocated property , ¢
POINTER: pointer property
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Some basic functions and procedures in Fortran

« ABS(A) Absolute value of integer, real or complex
number A « ACOS(X) Arccosine (inverse

function of cosine) of X o

AIMAG(Z) Imaginary part

of complex number Z « ASIN(X) function inverse

of sine X« ATAN ( X)

Inverse function of

tangent hyperbola of X e

EXP(X) e x

 LOG ( X ) Natural logarithm of

X ¢ LOG10(X) Base 10

logarithm of smallest of numbers Al, A2, A3,... ¢
MIN(A1,A2[,A3,...]) Minimum value of numbers Al,
A2, A3,... « MOD(A, P) Balance of division A by P



Input - output from the

screen Write (*,*) a: Write the number

a on the screen Write (*,*) ,,......y: Write a prompt, comm:
on-screen captions.

Read (*,*) a : Input the number a from the screen



Unconditional loop

Since |l =1,n,m

I: Running index
N: Limit the running index

M: The jump of the runner
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Program testing
Real c

C=0.

since 101=1.10
O=08

10 write(*,*) c

Program testing
Real c
C=0.
since i1=1.10
C=C+i
enddo

write(*,*) c

Program testing
Real c

0=}

since 101=1.10
C=C+i

10 continued

write(*,*) c




Machine Translated by Google

Exercise

1) Calculate the factorial (given number and number entered from the screen)
2) Calculate the total (given number and number entered from the screen)

3) Enter and export the name from the screen



Machine Translated by Google

Practice (October 16, 2012)

PRACTICE
FORTRAN



Commands branch with if

IF (BThuc_Logic) THEN
The_commands
END IF

IF (BThuc_Logic) THEN
Commands_1
ELSE

Commands_ 2
END IF
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IF (BThuc_Logic_1) THEN
Commands_1

ELSE IF (BThuc_Logic_2) THEN

Commands_2
ELSE IF (BThuc_Logic_3) THEN

Commands_3

ELSE

Commands_n
END IF



Import - export data from existing files

Open (unit=1,file=,data.txt',status="old’)

Status = old, new, unknown

Unit = name of file referenced in program File =
'name of export, import file'

=> Recelve ASCII files: *.dat, *.txt



Exercise

1) Find max, min.
2) Write a program to calculate the

average 3) Write a program to find the roots of any
guadratic equation .

4) Write a program to sort from largest to smallest.
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Data format The

Format command allows exporting and importing in a
format requested by the

user. 10 format (“comment”, format)
Format:

type Fw.d Real number
type Aw Character

type w: Total number
of characters in the number

range d, m: Decimal part
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Directions when programming

- It's easier to rewatch the program you've already seen
write.

- It's easy for others to understand your programming.

- Make good use of written programs y+ Write
comments about programs, variables (commands!) y+
Hierarchize commands by indentation y+ Separate parts
of the program y+ Use capital and case letters

usually reasonable y+ Use spaces in correct syntax
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The generation cycle is undetermined

—

Caccau lenh
trong vong lap

If and goto

m Statement_at the beginning_of loop
The next_statements_in_the loop

bieu kién

IF (BThuc _Logic) GOTO m

o Cac cau lénh
m Statement_at the beginning_of_loop x(r Iy trudc khi

The_next_statements _in_the loop lap lai

IF (BThuc_Logic) THEN
Processing_statements _before repeat 1

éOTO m Cac cau lénh
tiép theo sau

END IF vong lap
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e Recall what you have learned:
Unconditional loop

Sincel =1,n,m

I: Running index

N: Limit the running index
M: The jump of the runner
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DO WHILE...END DO

DO WHILE(BThuc_Logic)

The_commands
END DO

(BThuc _Logic) => true => execute
statements until (BThuc_Logic) => false
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e Exercises In class

1. Enter any number from the keyboard, if the number is

negative, ask to re-enter, if the number is positive, output
out the screen.

2. Find the largest positive integer n that satisfies the
iInequality:

2n2 -8n<50
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Suggestion 1:

Program dowhilel

Real*4 a

Write(*,*) 'Enter any value'

Read(*,*) a

Do while (a<0)
Write(*,*) 'enter the value of a line'
Read(*,*) a

Enddo

Write(*,*) a

End
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Suggestion 2:

Program dowhile2
Integer*4 A, N
N=0
A= 2*N**2-8*N
Do while (A<50)
N=N+1
A= 2*N**2-8*N
Enddo
N=N-1
Write(*,*) N
End
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Exercise
1) Dung phuong phap chia do1 khoang cach tinh
nghiém cua phuong trinh f(x)=x.sin(x)-1
trong khoang [0,2]
2) Cho ham so0 e — x =0, tim nghiém cua
phuong trinh bang phuong phap lap, voi
Xo=0.5va [x(i+ I)- x(@)| < 0.00005

Cong thtre 1ap: X(i+1) = e*®
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Output standard

Standard | evel

Description (Level of detail — action)
output (I/T/V)

Understand some internal commands and structures

fortran TU
Apply the Fortran programming language in

data processing and calculating simple 1
problems. Apply some drawing tools and

present results. !
Generate ideas to solve problems TU
Determine the appropriate algorithm TU

Have independent and creative thinking TU
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ARRAY IN FORTRAN

* One-dimensional array Array name

Number of dimensions

Maximum size
Three-dimensional array How to sort array elements

Two-dimensional array » -

m) A set of elements of the same data

m) type arranged in a certain order
- Each element is identified by its index and value
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e Array declaration

REAL A(10, 2, 3) ! Array of three-dimensional real
numbers DIMENSION A(10, 2, 3) ! 3-dimensional array of real
numbers ALLOCATABLE B(:, :) ! 2-dimensional array of real numbers

REAL,DIMENSION (2,5) :: D! 2-dimensional array of real
numbers REAL, ALLOCATABLE :: E(:,:,:) ! 3-dimensional real ar

INTEGER M(10, 10, 10)
INTEGER K(-3:6, 4:13, 0:9)
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e Store arrays in memory
REAL X(5), Y(0:5)

X(1)

X(2)

X(3)

X(4)

X(5)

Y(0)

Y(1)

Y(2)

Y(3)

Y(4)

Y(5)

REAL X (4,7, 9)

CALL SUB1(X)
CALL SUB2(X)

END

SUBROUTINE SUB1(A)

REAL A(, -,

)

END SUBROUTINE SUB1

SUBROUTINE SUB2(B)
REAL B(3:, 0:, -2:)

END SUBROUTINE SUB2

) A (4,7, 9)

mmm) B (3:6, 0:6, -2:6)
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REAL X(5), Y(0:5)

Y(0) = 1.
DO I=1.5

X(I) = I*]

Y(1) = X(I) + |
END DO

PRINT '(6F7.12))", (X(1), I=1.5)
PRINT '(6F7.1))", (Y(l), 1=0.5)

END
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Static array and dynamic array

Static array

The memory area
reserved for array
storage is fixed and it is
not freed as long as the
program is active

The size of a static
array cannot be changed
during program execution

Dynamic array

The area of memory
that stores it can be
assigned, changed,

and released while

the program is executing
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Initialize the array using the DATA command

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

DATA B(1:5)/ 4, 0,5, 2, -1/

DATA ((C(1,9), J= 1,3), 1=1,3) /3*0,3*1, 3*2/
DATA C/ 3*0, 31, 3*2 /
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Array expression

REAL, DIMENSION(10) :: X, Y
X+ Y 1 X(1) + Y(I)

X *Y X *Y()

X *31X(I)*3

X * SQRT(Y) ! Y: X(1) * SQRT(Y(I))
X ==
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Structure WHERE... ELSEWHERE ...

END WHERE

WHERE (Condition) Statement

WHERE (Condition)

Commands_1
ELSEWHERE

Commands_2
END WHERE

REALA (5)

A = (/ 89.5, 43.7, 126.4, 68.3, 137.7 /)
WHERE (A > 100.0) A = 100.0
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REAL A (5)
A = (/ 89.5, 43.7, 126.4, 68.3, 137.7 /)
WHERE (A > 100.0) A = 100.0

A =(89.5, 43.7, 100.0, 68.3, 100.0)
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SUBPROGRAM
(SUBROUTINE AND FUNCTION)

o there are parts that are often used repeatedly
many times

e program segments can be used for other
programs ¢ writing
a program with many duplicate segments will

cause boredom, ineffectiveness, and even
make the program more confusing
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Classify

* There are two subprogram concepts:

+ Procedure (SUBROUTINE): returns a variable through the
variable's argument

+ Function (FUNCTION): Function: Returns a value
through the

function name « This set of subprograms is called a

module ¢ The structure of the subprograms is the same
as the main program

» Placed at the end of the main program
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FUNCTION

PROGRAM VER2
INTEGER |
DOI1=1, 10

WRITE(**) I, GT(I)
END DO

070 N 7Y | V3 — FUNCTION GT (N)

END
FUNCTION END

statement
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FUNCTION

PROGRAM VER2
INTEGER |
DOI1=1, 10

WRITE(**) I, GT(I)
END DO

CONTAINS -mmm e FUNCTION GT (N)
INTEGER GT, N, Tam, |
Tam =
1DOI=2,
NTam=1*
Tam
END DO
GT = Tam END
FUNCTION END



SUBROUTINE

* There is no value associated with the procedure name
* To call a procedure, the CALL keyword must

be used « The SUBROUTINE keyword is used to define a
procedure instead of the FUNCTION

keyword ¢ A function without arguments will be called by
adding empty parentheses after the function name
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program test
parameter (n=5)
real*4 a(n),tbc
open (1, file='data.txt', status="'unknown")
do i=1,n
read(1,*) a(i)
write(*,*) i, a(i)
enddo
call tb(al,n1,tbcl)
write(*,*) tbc
close(1)
contains

Subroutine tb(a,n,tbc)
real*4 a(n) ,kq,tbc

kg=0.
since i=1,n

Kg=a(i)+kq
enddo

tbc=kqg/n

endsubroutine
end
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CONTAINS statement

 The unexecuted statement is used to separate
the main program body from its subprograms .
Internal subprograms are arranged immediately
after the CONTAINS statement and before the
END keyword of the main program
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GLOBAL VARIABLES
LOCAL VARIABLES

PROGRAM VER?2 PROGRAM VER1
INTEGER | INTEGER |
DOI1=1,10 DOI1=1, 10
WRITE(*,*) I, GT(I) WRITE(*,*) I, GT(I)
END DO END DO
CONTAINS !-mmmmmmmm e CONTMINIEON-GF-{-N-)---------=- oo F
INTEGER GT, N, Tam, | INTEGER Gt, N, Tam
Tam = Tam =
1DOI=1, 1DOI=1,
NTam=1* NTam=1*
Tam Tam
END DO END DO
GT =Tam END GT =Tam END

FUNCTION END FUNCTION END
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 Variable | declared in the main
program is called a global variable,
while variable | declared in a

subprogram Is a local variable.
Internal subprograms are allowed to

refer to global variables when

local variables are not declared._-
However, the main program will not
be able to refer to local variables declal
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Request:

1) Master how to properly open and close workspaces,
avoid running multiple programs on top of each

other.
2) Understand the structure of writing a fortran program.
3) Proficient in declaring and using various types of variables.

4) Ways to export, import, and assign variables to
values in Fortran (directly from the screen and from

the file).

5) Proficient in using Do and If loops
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Types of practice exercises:

1) Write a simple calculation program: sum,
product, factorial, find min, max, calculate average...

2) Practice for If loop: solve quadratic equations,
If....else....., if.....elself.....

3) Allow input and output values from the keyboard and

available files, process and calculate on that data.

4) Some other advanced exercises (if any)
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Lesson 1: Write a subprogram to calculate cos(x) according to
recipe:

With accuracy y= 0.0001
Use subroutine to calculate factorial

Lesson ?2: Write a subprogram to solve the equation
Level 2: , AppRxtRe/daitllation with an example

for any A, B, C entered from the keyboard. If

The equation has no solution, assign X1=X2=-999.
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Grading scale for practice exercises 1.

Fully and accurately declare all variables used in the program: 2
points, minus 0.25 points for each missing or incorrectly
declared variable. If more than 6 violating variables will no
longer have points in this section.

2. Open the file, read or write data to the file as required: 1
point, no points for errors.

3. Present the parts of the program in the correct order : 1 pt.
Any part that is not arranged correctly will be deducted 0.5 points

4. Content: scoring according to the results achieved, the correct
results with full points; Correct idea: ¥ points, correct command

usage: ¥4 half points, correct suggestions and corrections: ¥
points .
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 https://sites.google.com/site/nthanhbanvl/tin
-study-lop-11-1/thuc-hanh
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LAP TRINH UNG DUNG

ThS. Nguyén Hoang Phong
ThS. Nguyén Tién Thanh



Muc tiéu cua mon hoc

Ap dung ngodn ngir 1ap trinh trong tinh toan
Hinh thanh y tudng giai quyét bai toan
Xac dinh thuat toan phu hop

Co tu duy doc lap, sang tao



Chuan dau ra cua mon hoc

Hiéu dugc mot s6 1énh va cau tric trong fortran
Ap dung ngdn ngit 1ap trinh fortran trong st 1y s6
liéu va tinh toan cac bai toan don gian

Ap dung mdt s6 cong cu v& hinh, trinh bay két qua
Hinh thanh y tudng giai quyét bai toan

Xac dinh thuat toan phu hop

Co tu duy doc lap, sang tao



NOi dung mon hoc

. Phan mém ho tro

- Surfer

- Grapher

- WRPLOT view

[l. Fortran can ban

- NgOn ngtr 1ap trinh fortran
- Numerical recipes

I11. Toolbox trong matlap



Phén bo thoi gian

1) Gié6i thi€u chung

2) Ngon
3) Ngon
4) Thuc |
5) Thuc |
6) Ung ¢

nglt 1ap trinh fortran
ngtr 1ap trinh fortran (tt)

nanh ngon ngtr 1ap trinh fortran

hanh ngon ngtr 1ap trinh fortran (tt)

ung lap trinh fortran giai bai toan (gk)

7) Ung ¢
8) Nume

ung lap trinh fortran giai bai toan (tt)
rical recipes fortran



Phén bo thoi gian (tt)

9) Thuc hanh Sufer

10) Thuc hanh grapher, WRPLOT view (bt)
11) On tap matlap

12) Toolbox trong matlap

13) Ung dung toolbox trong thuc té (bt)

14) On tap

15) On tap (tt)




Tai licu

- Phan Van Tan (2007), Ngon ngtr 1ap trinh
—ortran 90, NXB Dai hoc Qudc gia Ha Noi.
- Fortran 90 User’s Guide

- Brian D Hahn (1994), FORTRAN 90 for
Scientists and  Engineers, Butterworth-

Heinemann




Quy dinh

Sinh vién can tuan tht nghiém tic cac noi quy
va quy dinh cta Khoa va Truong.

Sinh vién khong duoc vang qua 3 buodi trén
tong s6 Cac budi hoc Iy thuyét, ving qua so
buoi s& bi cam thi.

Sinh vién di hoc dang gio, vao tré khong diém
danh.

Poi vai bat ky sy gian 1an nao trong qua trinh
lam bai tap hay bai thi, sinh vién phai chiu moi
hinh thirc ky luat cia Khoa/Truong va bi O
diém cho mon hoc nay.



Co cau diem

Thi cudi ky: 50% (LT (mé): 30%, TH: 20%)
Thi giira ky: 20%
Bai tap nho: 20%
Chuyén can: 10%



MO PAU FORTRAN



Gioi thiéu

1) Ngbn ngir 1ap trinh: 12 mot hé thong duoc ky hiéu hoa
dé miéu ta nhiing tinh toan (qua may tinh) trong mét dang
ma ca con nguoi va may déu co the doc va hiéu duoc.

- Dé hiéu va dé st dung doi voi nguoi 1ap trinh, dé cd thé
dung dé giai quyét nhiéu bai toan khac nhau.

- Miéu ta mot cach day du va rd rang cac tién
trinh (process), dé chay duoc trén cac hé may tinh khéac
nhau.

Moi ngdn ngit lap trinh cting chinh Ia mét chuong trinh,
nhung né c6 thé duoc dung dé tao nén cac chuong trinh
khac. Vin ban dugc viét bang ngon ngit 1ap trinh dé tao nén
chuong trinh duoc goi la ma ngudn.




Ngon ngir lap trinh la mot tap con cia ngon ngir
may tinh, duoc thiét ké va chuan héa dé truyén cac chi
thi cho cac may c6 bo xu ly (CPU), noi riéng la may
tinh. Ngon ngir 1ap trinh dugc dung dé 1ap trinh may
tinh, tao ra cac chwong trinh may nham muc dich diéu
khién may tinh hoiac mé ta cac thuat toan dé ngudi khac
doc hiéu.



Ngon ngir may (machine language) la cac chi thi dudi

dang nhi phan, can thiép truc tiép vao trong cac mach dién

tu.

- Chuong trinh dugc viét bang ngdbn ngit may thi cd thé
duoc thuc hién ngay khong can qua bude trung gian nao.

- Tuy nhién chuong trinh viét bang ngdn ngir may dé sai
sOt, cong kénh va khd doc, kho hiéu vi toan nhiing con so6
Oval.



Hop ngiv (assembly language) 1a mot bude tién vuot bac
dua ngon ngir l1ap trinh thoat ra khéi ngon ngr may kho
hiéu.Xuat hién vao nhiing nim 1950, n6 duoc thiét ké dé
may tinh tr¢' nén than thién hon véi nguoi st dung.

- Hop ngit dua ra khai niém bién (variable).

- Hop ngit ciing chira vai “phép toan gia”, co thé biéu bién
ma phép toan dudi dang phat biéu (hay con goi la cau 1énh)
thay vi dudi dang nhi phan. Cac ciu 1énh bao gom hai phan:
phan ma 1énh (viét tua tiéng Anh) chi phép toan can thuc
hién va phan tén bién chi dia chi chira todn hang cua phép
toan do.

- Bé may thuc hién dugc moét chuong trinh viét bang hop
ngtr thi chuong trinh d6 phai duoc dich sang ngon ngit may.
Cong cu thuc hién viéce dich d6 duoc goi la Assembler



Ngon ngi# cdp cao (High level language) 1a ngdn ngi
dugc tao ra va phat trién nham phan anh cach thirc
nguoi 1ap trinh nghi va lam.

- Ngbn ngit cap cao rat gan vdi ngdn ngit con nguoi
(Anh ngir) nhung chinh xac nhu ngon ngir toan hoc.
Nho ngdn ngit cap cao ma linh vuc 1ap trinh trd nén pho
bicn, rat nhiéu nguoi ¢6 the viet dugc chwong trinh, va
nho thé ma cac phan mém phat trién nhu vii bo, phuc
vu nhiéu linh vuc cta cudc song.

- Mbt chuong trinh viét bang ngdn ngit cap cao dugc
g0i la chuong trinh nguodn (source programs). Bé may
tinh “hiéu” va thuc hién dugc cac 1énh trong chuong
trinh nguon thi phai c6 moét chuong trinh dich dé dich
chuong trinh nguon (viét bang ngdbn ngit cap cao) thanh
chuong trinh dich.



Chuong trinh viét trén ngdn ngir bac cao phai st dung mot
chuong trinh dich dé chuyén dé6i thanh chuong trinh trén
ngon ngtr may mai ¢O thé thuc hién.

Lap trinh bang ngdn ngit bac cao dé viét hon Vi cac 1énh
duoc ma hdéa gan vai ngon ngtr tu nhién.

Lap trinh trén ngbn ngir may rat khd, thuong cac chuyén gia
lap trinh moi lap trinh duoc.

2) Lap trinh (computer programming, thuong goi tat 1a
programming) la viéc st dung cau trdc dir liéu va cac 1énh
cua ngon ngtr 1ap trinh cu thé dé mo ta dir liéu va dién dat
cac thao tac cua thuat toan.



3) Cac thanh phan ciia ngdn ngir 1ap trinh

-Tap cac Ki hiéu dung dé viét chuong trinh

-Tw A-Z

- B0 qui tac dung dé viét chuong trinh
__4 - Cach viét mot chuong trinh hop 1€

- Xac dinh ¥ nghia ctia cac to hop Ki tu

trong chuong trinh




4. Mot s6 khai niém

4.1 Tén: Moi d6i tugng trong chuong trinh déu phai
duoc dat tén theo quy tic cua ngdn ngir 1ap trinh va ting
chuong trinh dich cu thé

- Tén danh riéng: La nhiing tén dugc ngon ngir 1ap trinh
quy dinh v4i y nghia xac dinh

Ma nguoi 1ap trinh khong thé ding vaéi ¥ nghia khac. Tén
danh riéng khi viét dung s& hién mau xanh.

- Tén do ngwoi 1ap trinh tw dit; Puoc xac dinh bang cach
khai bao trudc khi sit dung va khong duoc trung véi tén
danh riéng; Céac tén trong chuong trinh khong duoc trung
nhau



4.2 Hang va bién

Hang: La cac dai luong co gia tri khdng doi trong qua
trinh thuc hién chuong trinh

Bién: La dai luong duoc dit tén, gia tri co thé thay doi
duoc trong chuong trinh



So lwge lich sir vé ngdn ngir 1ap trinh fortran

Tap hop cac qui tac dic biét d& ma hod nhing kién
thirc cho may tinh hiéu duogc goi la ngon ngir 1ap
trinh.

John Backus dé xuat vao khoang cudi nim1953 &
New York BEEEE) thing 4 nim 1957.

1966, phién ban chuan dau tién.

~ortran 77 (1978)mp Fortran 90 (1991) =) Fortran 95,
~ortran 2003, Fortran 4.0, Fortran 6.0,....

Cortran c6 thé 1am viéc trén nhiéu hé diéu hanh khac
nhau, nhu cac dong UNIX, LINUX, WINDOWS,
DOS,...




Cau tric 1 chwong trinh fortran co ban

Program tinh_do_cao_song

integer*4 n, d

Parameter (n=2000,d=23)

Integer*4 i,j,m,k

real*4 a(n),b(n),c(n),h(n),tam,e(d),f(d),x(d)

Open (unit=1,file="KQKT _cs_00_0902.txt',status="old")
Close (1)

End

Subroutine th(a,n,tbc)

Endsubroutine



- GO 101 chuong trinh (source code)
- Chay (run)

- Bién dich (compile): dich (translated) sang ma may
(machine code)

+ Kiém tra vé cu phap (Syntax)
+Dich sang ma may tinh

+ Doi tuong (Object)

+ Lién két (Link)

+ File c6 thé thuc hién (executable)
- Thuc hién (executed)



Cach dat tén bién va tén hang

 C6 thé gom 1 dén 31 ky tu

» Phai bat dau boi mot chit cai tieng Anh. Cac ky
tu duoc st dung dé cau tao tén bién, tén hing
gom 26 chit cai tieng Anh

* Khong phan biét chir thuong, chir hoa, (A—Z
va a—z), 10 chir s6 (0-9), va dau gach duwdi ()



VD
a)2A

A AT

c) delta_4x
c)}thetatalpha-



Khai bao kiéu dir liéu cho bién
» 5 kicu dir liéu chuan mmmm) hai 16p
+ L6p cac kiéu so (numeric)
- SO nguyén (integer)
- SO thuc (real)
- So phtrc (complex)
+ Lép cac kiéu khong phai s6 (nonnumeric)
- Kiéu ky tu (character)
- Kiéu l6gic (logical)



Lép cac Kiéu so (Integer, Real, Complex)
» Kiéu s6 nguyén la nhitng dit liéu nhan cac gia
tr1 thudc tap hop so6 nguyén

Céch khai bao S6 byte Khoang gia tri
chiém giir

INTEGER 4 —2147483 648 dén

2147483 647
INTEGER*1 hoac INTEGER (1) 1 —128 dén 127
hodc INTEGER (KIND=1)

INTEGER*2 hoic INTEGER (2) 2 ~32 768 dén 32 767
hoic INTEGER (KIND=2)

INTEGER*4 hoac INTEGER (4) 4 —2147483 648 dén
hodc INTEGER (KIND=4) 2147483647



Lép cac Kiéu so (Integer, Real, Complex)

» Kiéu so thuc gan giong vai tap so thuc trong
toan hoc

Cach khai bao S6 byte

chiém giir

REAL 4 6
REAL*4

REAL (KIND=4)

REAL*8 8 15

REAL (KIND=8)
DOUBLE PRECISION



Lép cac Kiéu so (Integer, Real, Complex)
¢ S phurc la mot cap co thir tu cua hai s6 thuc
duoc goi l1a phan thuc va phan ao

Cach khai bao So byte chiém giir

COMPLEX
COMPLEX *4
COMPLEX (4)
COMPLEX (KIND=4)

COMPLEX *8 16
COMPLEX (8)

COMPLEX (KIND=8)

DOUBLE CPMPLEX




Kiéu ky tu (Character)

+ Kiéu ky tw c6 tap gié tri la céc ky tw 1ap thanh xau
(chuoi) ky tu.

Do dai cua xau 1a s6 ky tu trong xau da duoc khai
béo.

 MOi ky tu trong xau ky tu chiém 1 byte b nhé.

« CHARACTER (length) vname

VD: Character (10) Name



Phép toan trén cac kiéu dir liu

Phép toan so hoc: St dung véi cac kiéu so
nguyén, so thuc va so phirc.

Phep toan quan hé, hay phéep toan so sanh: Su
dung véi cac kiéu so nguyén, so thuc, kiéu ky
tu, va cling cO thé do1 véi ca s6 phuc trong
truong hop so sanh bang hoac khong bang.
Phép toan l6gic: St dung véi kiéu 16gic, va co
thé vdi ca s6 nguyen.

Phép toan gop xau ky tu: St dung voi kiéu ky
tu.



Ky hiéu Tén goi/Y nghia Thw Thi tw thwe hién Vi du
phép tw wu
toan tién
Phép toan so hoc
** Phép luy thwa 1 Phai sang trai A**B
* Phép nhan 2 Trai sang phai A*B
/ Phép chia 2 Trai sang phai A/B
+ Phép cong 3 Trai sang phai A+B
- Phép trw 3 Trai sang phai A-B
Phép toan quan hé
EQ. (== Bang — Khong phan dinh AEQB; A==
)
LT. (<) Nho hon — Khong phan dinh A.LT.B; A<B
LE. (<= Nhé hon hoic bing - Khong phan dinh ALEB; A<=B
)
GT.(>) Lon hon — Khong phan dinh A.GT.B; A>B
.GE. (>= Lén hon hoic bang — Khoéng phan dinh A.GE.B; A>=B
)
NE. (/= Khéng bing (Khic) — Khoéng phan dinh ANE.B; A/=B
)
Phép toan logic
NOT. Phu dinh 1 Khong phan dinh NOT. L1
AND. Va (Phép hoi) 2 Trai sang phai L1. AND. L2
.OR. Hoic (Phép tuyén) 3 Trai sang phai L1.OR. L2
.XOR. Hoac triét tieu 4 Trai sang phai L1. XOR. 1.2
EQV. Twong dwong 4 Trai sang phai L1. EQV. L2
NEQV. Khong twong dwong 4 Trai sang phai L1. NEQV. L2
Gop ky tw
/] Gop hai xéu ky tw — Trai sang phai ST1//ST2




PARAMETER: thudc tinh Adng,
DIMENSION: thudc tinh mdng,
ALLOCATABLE: thudc tinh cdp phdt déng,
POINTER: thudc tinh con tro



Mt s6 ham va thi tuc co ban trong fortran

ABS(A) Gia trj tuyét d6i ctia sé nguyén, sb thuc hodc s6 phirc A
ACOS(X) Arccosine (ham nguoc cua cosine) cua X
AIMAG(Z) Phan 4o ctia sb phtic Z

ASIN(X) ham nguoc cua sine X

ATAN(X) ham nguoc cta tang X, trong pham vi —1/2 dén /2
CONJG(Z) Lién hop phtrc cua Z

COS(X) Cosine cua X

COSH(X) Cosine hyperbol cua X

EXP(X) e

LOG(X) Logarit co s6 ty nhién cta X

LOG10(X) Logarit co s6 10 ctia X

MAX(A1,A2[,A3,...]) Gia tri 16n nhat ctia cac s6 Al, A2, A3,...
MIN(AL,A2[,A3,...]) Gia tri nho nhat cta cac s6 Al, A2, A3,...
MOD(A, P) S6 du ctia phép chia A cho P



Nhap - xuat tir man hinh
Write (*,*) a : Viét so a Ién man hinh
Write (*,*) “...... ’: Viét mot cau 1énh nhac, ciu
chu thich trén man hinh.
Read (*,*) a : Nhap vao so a tir man hinh



Vong lip khong diéu kién

Dol =1,nm

I : Chi s6 chay
N: Giéi han chi s6 chay
M: Budc nhay cua chi s6 chay



Program test
Real c
C=0.

do 101=1,10
C=C+i
10 write(*,*) c

Program test
Real c
C=0.
do1=1,10
C=C+i
enddo
write(*,*) c

Program test
Real c

C=0.

do 10 1=1,10
C=CH+i

10 continue

write(*,*) c




Bai tap
1) Tinh giai thtra (s6 cho san va so nhap tir man hinh)
2) Tinh tong (s6 cho san va s6 nhap tir man hinh)
3) Nhap xuat tén tir man hinh



Thuc hanh (16/10/12)

THUC HANH
FORTRAN



Lénh ré nhanh vai if

IF (BThuc_Logic) THEN
Cac_cau_lénh
END IF

IF (BThuc Logic) THEN
Cac_cau_lénh 1

ELSE

Cac_cau_lénh 2

END IF



IF (BThuc Logic 1) THEN
Cac_cau_lénh 1

ELSE IF (BThuc_Logic 2) THEN
Cac_cau_lénh 2

ELSE IF (BThuc_Logic 3) THEN
Cac_cau lénh 3

ELSE

Cac_cau_lénh n
END IF



Nhap — xuat dir liéu tir file c6 sin

Open (unit=1,file=‘data.txt',status="old')

Status = old, new, unknown

Unit = tén file dugc tham chiéu trong chuong trinh
File = “tén file xuat, nhap’

=> Nhan file dang ASCII: *.dat, *.txt



Bai tap

1) Tim max, min.

2) Viét ¢
3) Viétc
bac 2 |

hrong trinh tinh trung binh
hrong trinh tim nghiém phuong trinh
vat ky.

4) Viétc

hrong trinh sap x€p tur 16n dén nho.



Pinh dang so liéu
Lénh Format cho phep X‘uét, nhap theo mot dinh dang
ma nguo1 st dung yéu cau.
10 format (“‘cht thich”, dinh dang)
Dinh dang:
lwm  Kiéu s6 nguyén
Fw.d Kiéu sb thuc
Aw Kiéu ky tu
w: Tong so ky tu cua day sb
d, m: Phan thap phan



Dinh huwong khi 1ap trinh
- Dé dang hon khi xem lai1 chwong trinh minh da
VIEL.
- Nguoi khac dé hiéu phan 1ap trinh cua minh.
- Khai thac tot cac chuong trinh da viét
—+ Viét chu thich vé chuong trinh, bién (1énh !)
—+ Phan cap cau 1énh bang cach thut dau dong
—+ Phén tach cac phan cua chuong trinh
—+ Dung chit hoa va chtr thuong hop 1y
—+ Sir dung dau cach dung ct phap



Chu trinh 12p khong xac dinh

If va goto

m Cau_lénh_diu vong lap
Cdc_cdu_lénh_tiép theo trong
_vong_lap

IF (BThuc_Logic) GOTO m

m Cdu_lénh_ddu_vong_ldp
Cdc_céu_lénh_tiép theo trong
vong_lap

IF (BThuc_Logic) THEN

Cdc _cdu_lénh_xuw_ly trwoc khi_
lap_lai

GOTO m

END IF

Cac cau lenh
trong vong lap

bieu kién

Cac cau lenh
xu' ly truée khi
lap lai

1

Cac cau lénh
ti€p theo sau
vong lap




» Nhac lai kién thirc d3 hoc:
Vong lip khong diéu kién
Dol =1nm

I : Chi s6 chay
N: Gi6i han chi s6 chay
M: Buoc nhay cua chi s6 chay



DO WHILE...END DO

DO WHILE(BThuc_Logic)
Cac cau lenh
END DO

(BThuc Logic) => dung => thwc hién cdc cdu
lénh cho den khi (BThuc_Logic) =>sal



* Bai tap tai lop
1. Nhép vao 1 s0 bat ky tir ban phim, néu s6 d6
am, y€u cau nhap lai, néu sd6 d6 duong, xuat
ra man hinh.
2. Tim so0 nguyén duong n 16n nhat thoa méan bat
phuong trinh:
2n%-8n<50



Goiy1:

Program dowhilel

Real*4 a

Write(*,*) 'Nhap gia tri bat ky'

Read(*,*) a

Do while (a<0)
Write(™,*) 'nhap lai gia tri a duong'
Read(*,*) a

Enddo

Write(*,*) a

End




Goiy2:
Program dowhile2
Integer*4 A, N
N=0
A= 2*N**2-8*N
Do while (A<50)
N=N+1
A= 2*N**2-8*N
Enddo
N=N-1
Write(*,*) N
End




Bai tap
1) Dung phuong phap chia do1 khoang cach tinh
nghi€ém cua phuong trinh f(x)=x.sin(x)-1
trong khoang [0,2]
2) Cho ham s0 e* — x =0, tim nghiém ciia
phuong trinh bang phuong phap lap, voi
X,=0.5va [x(i+ I)- x(@)| < 0.00005

Cong thire 1ap: X(i+1) = e>0



Chuan dau ra

Mikc do

M&é ta (Mirc chi tiét — hanh djng)

(I/T/U)

Hiéu dugc mot s6 1énh va cau tric trong

fortran TU
Ap dung ngon ngit 14p trinh fortran trong sir

Iy 56 liéu va tinh toan cac bai toan don gian 1Y
Ap dung mdt so cong cu vé hinh, trinh bay

két qua T
Hinh thanh y tudng giai quyét bai toan TU
Xac dinh thuat toan phu hop TU

Co tu duy doc 1ap, sang tao TU




MANG TRONG FORTRAN

* Mang mot chiéu |  Tén mang
: A S0 chicu
 Mang haichiéu 4 . , .
& . Kich thudc cuc dai
* Mang ba chiéu | _Cach sap xép cac phan tir cua mang

- Mot tap hop cac phan tir ¢6 cung kiéu dir liéu

- Puoc S'flp Xép theo mét trat tu nhat dinh

- Moi ph?m tir dwoc xac dinh bai chi s6 va g14 tr1 cua
chdng




* Khal b4o mang

REAL A(10, 2, 3) | Mdng cac so thuc 3 chiéu
DIMENSION A(10, 2, 3) | Mdng Cac s6 thuc 3 chiéu
ALLOCATABLE B(:, }) | Mdng c&c sé thuc 2 chiéu

REAL,DIMENSION (2,5) :: D | Mdng Cac sé thuc 2 chiéu
REAL, ALLOCATABLE :: E(:,:,:) | Mdng thuc 3 chiéu

INTEGER M(10, 10, 10)
INTEGER K(-3:6, 4:13, 0:9)



* Luu trir mang trong bo nh¢
REAL X(5), Y(0:5)

X(1)

X(2)

X(3)

X(4)

X(5)

Y(0)

Y(1)

Y(2)

Y(3)

Y(4)

Y(5)

REALX (4,7,9)

CALL SUB1(X)
CALL SUB2(X)

END

SUBROUTINE SUB1(A)

REAL A(:, :,

)

END SUBROUTINE SUB1
SUBROUTINE SUB2(B)
REAL B(3:, 0, -2:)

END SUBROUTINE SUB2

mm) A (4,7,9)
mmm) B (3:6, 0:6, -2:6)




REAL X(5), Y(0:5)

Y(0) = 1.
DO 1=1,5
X(1) = 1*]
Y(1) = X(1) + |
END DO

PRINT ¢(6F7.1))’, (X(I), I=1,5)
PRINT ¢(6F7.1))’, (Y(I), I=0,5)

END



Mang tinh va mang dong

Mang tinh Mang dong
Vung bo nhd danh luu
trit mang 1a co dinh va \Vung bd nhé luu trix
n6 khong bi giai phong no co thé dugc gan,
ching nao chuong thay doi va giai
trinh con hiéu luc phong khi chuong
Kich thudéc cua mang trinh dang thuc hién

tinh khong thé bi thay
doi trong qua trinh
chay chuong trinh



Khéi tao mang bang 1énh DATA

REAL, DIMENSION(10) :: A, B, C(3,3)

DA
DA
DA

"AA/5%0,5%1 /
'AB(1:5)/4,0,5,2, -1/
A ((C(1,d), I=1,3), 1=1,3) /3*0,3*1, 3*2/

DA

'AC/3*0,3*1,3*2/



Bicu thirc mang

REAL, DIMENSION(10) :: X, Y
X +Y X))+ Y(I)

X*Y 1X(1)*Y(1)

X*3 1X(1)*3

X * SQRT(Y) ! Y: X(1) * SQRT(Y(I))
X ==Y



CAiu triic WHERE... ELSEWHERE ... END
WHERE

WHERE (Piéu_kién) Cau_1énh

WHERE (Piéu_kién)
Cac_cau lénh 1
ELSEWHERE
Cac_cau_lénh 2
END WHERE

REAL A (5)

A= (/89.5, 43.7,126.4, 68.3, 137.7 /)
WHERE (A > 100.0) A = 100.0



REAL A (5)
A=(/89.5,43.7, 126.4, 68.3, 137.7 /)
WHERE (A > 100.0) A = 100.0

A = (89.5, 43.7, 100.0, 68.3, 100.0)



CHUONG TR\iNH CON
(SUBROUTINE VA FUNCTION)

e CO nhirng bo phan thuong duge sur dung lap di lap lai
nhiéu lan

» nhitng doan chuong trinh ¢d thé duoc st dung cho
cac chuong trinh khac

« viét mdt chuong trinh trong d6 c6 nhiéu doan tring
lap s€ gay ra sy nham chan, khong hiéu qua, tham chi
lam cho chuong trinh tré Nnén r6i ram hon



Phan loai

* CO0 hai khai niém chuong trinh con la:

+ Thu tuc (SUBROUTINE): tra vé 1 bién thong qua doi
sO cua bién

+ Ham (FUNCTION): Function: Tra vé 1 gia tri thong
qgua tén ham

* Tap hop cac chuong trinh con nay duogc goi la modul

« Cau truc cla cac chwong trinh con giéng nhu chwong
trinh chinh

* Puoc dat & cudi chuwong trinh chinh



FUNCTION

PROGRAM VER?
INTEGER |
DO 1=1, 10

WRITE(*,*) I, GT(I)
END DO
CONTAINS

FUNCTION GT (N)
Cau Iénh

END FUNCTION
END



FUNCTION

PROGRAM VER?
INTEGER |
DO 1=1, 10

WRITE(*,*) I, GT(I)
END DO
CONTAINS

FUNCTION GT (N)
INTEGER GT, N, Tam, |
Tam=1
DOI=2 N

Tam =1* Tam
END DO
GT =Tam
END FUNCTION
END



SUBROUTINE

Khong c6 gia tri nao duoc lién két vai tén thu tuc

Pé goi tdi thi tuc phai dung tir khoa CALL

T khoa SUBROUTINE dugc dung dé dinh nghia thu
tuc thay cho tir khda FUNCTION

Ham khéng c6 doi so s& duogc goi toi bang cach thém
vao sau tén ham cap dau ngoac don rong



program test
parameter (n=5)
real*4 a(n),thc
open (1, file="data.txt', status='unknown’)
doi=1,n
read(1,*) a(i)
write(*,*) 1, a(i)
enddo
call tb(al,nl,tbcl)
write(*,*) tbc
close(1)
contains

Subroutine tb(a,n,tbc)
real*4 a(n),kq,tbc

kg=0.
doi=1,n

Kg=a(i)+kq
enddo

tbc=kg/n

endsubroutine
end



CAu 1énh CONTAINS

e CAau lénh khong thuc hién, dung dé phan cach than
chuong trinh chinh véi cac chwong trinh con trong
thuéc no. Cac chuong trinh con trong duoc sap xép
ngay sau cau lénh CONTAINS va trudc tir khoa
END cua chuong trinh chinh



BIEN TOAN CUC
BIEN PIA PHUONG

PROGRAM VER?2 PROGRAM VER1
INTEGER | INTEGER |
DOI1=1,10 DOI1=1,10
WRITE(*,*) I, GT(I) WRITE(*,*) I, GT(I)
END DO END DO
CONTAINS CONTAINS
| e e | e
FUNCTION GT (N) FUNCTION GT (N)
INTEGER GT, N, Tam, | INTEGER Gt, N, Tam
Tam=1 Tam=1
DOI=1 N DOI=1 N
Tam =1* Tam Tam =1* Tam
END DO END DO
GT =Tam GT =Tam
END FUNCTION END FUNCTION

END END



» Bién | khai bao trong chwong trinh chinh
dwoc goi 1a bién toan cuc, con bién | khai
bado trong chwong trinh con 1a bién dia
phuwong.

« Cac chwong trinh con trong duwoc phép
tham chiéu dén cac bién toan cuc khi cac
bién dia phwong khéng dwoc khai béo.

* Tuy nhién, chwong trinh chinh sé khong
tham chiéu dwoc dén céac bién dia phuong
khai bao & cac chuwong trinh con trong.



Yéu cau:

1) Nam virng cach déng mé va tao workspace
dung cach, tranh viéc chay chong nhiéu
chuong trinh [én nhau.

2) Hiéu cau truc viét 1 chuong trinh fortran.
3) Thanh thao khai bdo, st dung cac loai bién.

4) Cac cach xuat, nhap, gan bién cho gia tri
trong fortran (truc tiép tir man hinh va tu
file).

5) St dung thanh thao vong lap Do, If



Cac dang bai tap thuwc hanh:

1) Viét chwong trinh tinh todn don gidn: tong,
tich, giai thua, tim min, max, tinh trung binh...

2) Thuc hanh cho vong lap If: giai phwong trinh
bac 2, if....else....., if.....elseif.....

3) Cho nhap, xuat gia tri t&r ban phim va file ¢
san, xt ly, tinh toan trén sé liéu dé.

4) M6t sO bai tap nang cao khac (néu cd)



Bai 1: Viét chuong trinh con tinh cos(x) theo
cong thurc:

x> x* x°

COS(X) = 2'+4'+E+ ...........

V1 d6 chinh xac e= 0.0001

Str dung chuong trinh con dé tinh giai thira

Bai 2: Viét chuong trinh con giai phuong trinh
bac 2: Ax’*+Bx+C =0, ap dung tinh v&i mot vi du
cho A, B, C bat ky nhap tir ban phim. Néu
phuong trinh v0 nghiém, gan X1=X2=-999.




Thang cham diém bai thwe hanh
Khai béao day di va chinh xac tat ca cac bién sir dung
trong chuong trinh: 2d, mdi bién thiéu hodc khai béo
khong dtng trir 0,25d. Qué 6 bién vi pham s& khéng con
diém phan nay.
. Mg file, doc hiic ghi dir liéu vao file dung yéu cau: 1d,
sai khong c6 diém.
. Trinh bay cac phan cia chwong trinh theo thir tu
dung: 1d. Bat ci phan nao sap xép khong dtng trir 0,54.
. Noi dung: cham theo két qua lam duoc, két qua dung
tron so diém; y tuong dung: Y4 s6 diém, st dung 1€énh
ding: ¥4 ntra s diém, dugc goi ¥ va stra ding: Y sO
diem.



* https://sites.google.com/site/nthanhbanvl/tin
-hoc-lop-11-1/thuc-hanh
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Module name: Application Programming Code: OMH10003
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Important Reminders: Students are allowed to use materials when doing test.

Use the Fortran programming language to calculate the following:
Give the water level data in file C.TXT
a. (2.0 marks) Read a data file with 106 elements

b. (2.0 marks) In the original data series, there are unknown values numbered -999,
completely eliminate these unknown values; Write the results in file KQ1.TXT.

c. (2.0 marks) Using the results in question b, calculate the height of wave H.

d. (2.0 marks) Calculate the significant wave height (average 1/3 of the largest wave
height), write the results in file KQ2.TXT.

e. (2.0 marks) Write a subprogram to calculate the significant wave height.
Attention:

1. Fully and accurately declare the data types of all variables used in the chapter
For each missing variable or incorrectly declared data type, deduct 0.25 marks.

2. Open the file, read or write data to the file according to the requirements, otherwise there
will be no points.

3. Present the parts of the program in the correct order, regardless of the arrangement
incorrect minus 0.25 marks.

4. Content: Score according to the results achieved, correct results: full score; have ideas
correct: 1/3 of the score, using the correct command: 1/3 of the score.

Answer

Program final_test

integer*4 n

parameter (n=106)

integer*41i,j, m, k

real*4 a(n), H(n), tam, H_s

Open (unit=1, file="C.txt', status="old")

Open (unit=2, file="KQL.txt', status="unknown")
Open (unit=3, file="KQ2.txt', status="unknown")

doi=1,n
read (1,%) a(i)
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enddo
R G LR E R Question b ------====-mmmmmmm e
m=20
doi=1,n
if (a(i) = =-999) then
a(i) = a(i+l)
m=m+1
endif
enddo
doi=1,n—-m
write (2,*) a(i)
enddo
et e R R e Question C -----=--==mmmmmmmmmm e
k=1
doi=2,m,?2
H(k) = abs (a(i)) + abs (a(i-1))
k=k+1
enddo
e LR R e Question d ---------==--mmmmmmmmeeae
doi=1, k-2
do j=i+1, k-1
if (H(i) < H(j)) then
tam = H(i)
H(i) = H()
H(j) = tam
endif
enddo
enddo
k = mod (k, 3)
doi=1, k
H s=H_s+H(i)
Enddo
Hs=Hs./k

Write (2, *) H_s
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close (1)

close (2)

close (3)

| e Question e --------=-m-mmmmmmememee-

Contains

Subroutine Find_Hs (g, n1, HS)
integer*4 i1, j1, nl1
real*4 q(nl), tam1, Hs
doil=1,nl-1
dojl=il+1,nl
if (9(i1) < q(j1)) then
taml = q(il)
q(i1) = q(1)
g(j1) = taml
endif
enddo
enddo
nl=mod (nl, 3)
doil=1,nl
Hs = Hs + q(il)
Enddo
Hs=Hs./nl
End
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Student submissions
Nguyén Vin Quang
Program Nguyen_Van_Quang
integer*41i,j, m, k
real*4 a(106), H(106), tam, H_s
Open (unit=1, file="C.txt', status=" unknown ")
Open (unit=2, file="KQL1.txt', status="unknown’)
Open (unit=3, file="KQ2.txt', status="unknown’)
doi=1, 106
read (1,*) a(i)
enddo
doi=1, 106
read (*,*) a(i)
enddo

m=0
doi=1, 106
it (a(i) = =-999) then
a(i) = a(i+1)
m =m+1
endif
enddo
doi=1,106-m
write (2,*) a(i)
enddo

k=1

doi=2,m,?2
H(k) = abs (a(i)) + abs (a(i-1))
k=k+1

enddo

doi=1, k-2
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do j=i+1, k-1
if (H(i) < H(j)) then
tam = H(i)
H(i) = H()
H(j) = tam
endif
enddo

RUONG
< >
o
LETTTYR

enddo
k = mod (k, 3)
doi=1,k

H s=H_s+ H(i)
Enddo
Hs=Hs.k
Write (2, *) H_s

Contains
Subroutine Tim_Hs (D, E,H_1 3)
integer*4 i1, j1, E
real*4 D (nl1), tam,H_1 3
doil=1,E-1
dojl=il+l, E
if (D (i1) <D (j1)) then
tam= D (il)
D (i1) =D (j1)
D (j1) = tam
endif
enddo
enddo
E =mod (E, 3)
doil=1,E
H 1 3=H_1 3+D(il)
Enddo
H13=H13./E
End
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Commnents

Good job, complete variable declaration and correct data type. However, students still have
some minor errors: not closing previously opened files; Variables in subprogram and main

program are the same
Marks: 9.0
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Important Reminders: Students are allowed to use materials when doing test.

Question 1: Which of the following statements about global and local variables in Fortran is
false?
A. The variable declared in the main program is a global variable and the variable declared
in the subroutine is a local variable.
B. Global and local variables are both declared in the main program.
C. The main program will not be able to refer to local variables declared in the inner
subroutines.
D. Internal subroutines are allowed to refer to global variables when local variables are not
declared.
<br>
Question 2: Running the fortran program below, what is the result (related to accuracy)?
Program test
Real X
X =23456789.0
Write (*,10) X
10 format (f30.2)
End
A. 23456789.00
B. 23456800.00
C. 23456790.00
D. 23456780.00
<br>
Question 3: If we run the program below, what output will we get?
Program test
Real c
c=2./3
Write(*,*)c
End
A. 6.666667E-1
B. 6.666666E-1
C. 0.000000E+00
D. 1.000000E+00
<br>
Question 4: In Fortran version 77, comments are written after the letter C, so in Fortran
version 90, comments are written after what letter or mark?
A Z
B.#
C.!
D. %
<br>
Question 5: In Fortran, what is the basic difference between an inner subroutine and an
outer subroutine?
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A. Inner subroutines can use variable names, constants, and declarations of the program unit
that manages it, external subroutines do not.

B. External subroutines can use the variable names, constants, and declarations of the
program unit that manages it, internal subroutines cannot.

C. The inner subroutine is a procedure (SUBROUTINE), the outer subroutine is a function
(FUNCTION).

D. External subroutines are compiled together with the program unit on which it depends,
while internal subroutines can be compiled independently.

<br>

Question 6: To solve the problem using the Fortran programming language, we need to
perform the following 4 steps:

1) Edit the program's source code.

2) Analyze the problem, determine the algorithm, the steps and the sequence of steps.

3) Run the program (ie run the executable file) to get the result.

4) Compile the program.

The above 4 steps are not in order, please indicate the correct order of those 4 steps:

A.Theorderis: 2,1,4,3

B. The order is: 2, 1,

C. The order is: 1, 2,

D. The orderiis: 1, 2

<br>

Question 7: There are 4 variable and constant names set as follows: 2A; An An; delta_4x;
theta+alpha, what name is invalid in Fortran?

A. All 4 are not valid

B. 2A; An An; theta+alpha

C. 2A; delta_4x; theta+alpha

D. No invalid variable names

<br>

Question 8: In Fortran, each array is defined by what factors?

A. Array name, number of dimensions, array type and data type in array.

B. Array name, number of dimensions, maximum size and type of array.

C. Array name, number of dimensions, maximum size and arrangement of array elements.

D. Array name, number of dimensions, maximum size and data type in the array.

<br>

Question 9: Given 3 DO loops in Fortran as below, which one is the wrong structure?

,‘RUONGO
ATV

3,4
4,3
3,4

1) (2) (3)
Program test Program test Program test
Real ¢ Real ¢ Real ¢
C=0. C=0. C=0.
do 10i=1,10 doi=1,10 do 101i=1,10
C=CH+i C=CH+i C=C+i
10 write(*,*) c enddo 10 continue
End write(*,*) ¢ write(*,*) ¢
End End

A.Loop 1l
B. Loop 3
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C. Both loop 1 and 3
D. No loop is wrong
<br>
Question 10: Given the code as below:
Program test
Write(*,*) ‘KQ1 =", INT(19/4), '; "', ‘KQ2 =", INT(19./4)
End
Can you tell me the output on the screen?
A. KQ1=3;KQ2=3
B. KQ1=4; KQ2=4.75
C.KQ1l=4;KQ2=5
D.KQ1=4;KQ2=4
<br>
Question 11: The first standard version of the Fortran language was released
A. First Fortran Version 1957
B. Fortran 66 (issued in 1966)
C. Fortran 77 (published in 1978)
D. Fortran 90 (issued in 1991)
<br>
Question 12: Let's run the fortran program below, what is the result?
Program test
real c
c=2/3
Write(*,*) ¢
End

,‘RUONGO
ATV

A. 6.666667E-1
B. 6.666666E-1
C. 0.000000E+00
D. 1.000000 E+00
<br>
Question 13: Given the array declaration below, what is the size of array B?
Integer B(-3:5, 2:13, 0:5)
A.9x12x5
B.8x12x6
C.9x11x5
D.9x12x6
<br>
Question 14: Run the fortran program below, what will the output look like?
Program test
Real a
Integer b, c
a=2.8
b=5
c=atb
Write(*,*)’KQI1=", a+b, “;’ ,’KQ2=’, ¢
End
A.KQ1=7,KQ2=7
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B. KQ1 = 7.800000; KQ2 = 7.800000

C. KQ1 =7.800000; KQ2 =7

D. KQ1 =7; KQ2 = 7.800000

<br>

Question 15: With the data type declared as below, how much memory is allocated for array
A?

,‘RUONGO
ATV

Real A(10, 3, 4)

A. 240 byte

B. 960 byte

C. 120 byte

D. 480 byte

<br>

Question 16: In Fortran, do the calculation below, what is the output?
Program test

Real A
A=10/3*3
Write(*,*) A
End

A. 1111111

B. 10.000000

C. 9.000000

D. 1.000000

<br>

Question 17: Given the program below, what is the result of Y?
Program test

Real X, Y
X=40
Y =5.6 + SQRT(X)
Write(*,*) Y
End
A. 7.600000
B. 7.000000
C. 21.000000
D. 21.600000
<br>

Question 18: Determine which of the following constants is spelled incorrectly according to
Fortran's convention?
a=9,87
b=.0
c=25.82
d=-356231
e=3.57E2.1
f= 3.57E+2
g=3,57E-2

O w>
T
ocaoo
o Q@ Q
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Question 19: In Fortran, what is the output of the program below?

A. 1300.666667
B. 52.666667
C. 1301.000000
D. 53.000000
<pbr>

Program test

Real Y

Y = 10+3*2**4 -16/3
Write(*,*) Y

End

Question 20: Given the code below, the writer forgot to declare the variable, what is the

output of C and D (see i

A. C=1.300000; D=1.300000
B. C=1.900000; D=1.900000
C. C=1.300000; D=1.900000
D. C=1.900000; D=1.300000
<br>

mplicit type rule)?

Program test

Logan=0.12

Rick =0.12

C=Logan*5 + 1.3
D=Rick*5+1.3
Write(*,*)’C=",C, ;> ,’)D=",D
End

Question 21: Let's run the Fortran program below, what is the maximum value of N input so
that the program still gives the correct result?

A. 15
B. 16
C.17
D. 18
<br>

Program test
Integer i, N, GT
Write(*,*) 'nhap gia tri cua N'
Read(*,*) N
GT=1
Do i=1,N
GT=GT*i
Enddo
Write(*,*) GT
End

Question 22: Given the Fortran program below, which command line has a syntax error?

Program test 'l

Read(*,*) a 12
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If (a==0) then 13
Write(*,*) 'a=0" !4
Elseif (a<0) then 15
Write(*,*) 'a<0" !6
Else (a>0) then 17
Write(*,*) 'a>0" !8
Endif 19
End 110

A. 3rd Command Line
B. 5th command line
C. 7th Command Line
D. 9th command line
<br>

Question 23: In Fortran 90, if the command is too long to write all on one line, the user can
move part of the statement to the next line. Then, what symbol or command must be
used to connect the 2 lines together?

A. AND

B.&

C. CON

D.OR

<br>

Question 24: In Fortran 90, given the program below, what is the output to the screen?
Program test

Complex a
a=(-3,-4)
Write(*,*) abs(a)
End

A. 5.000000

B. 3.000000

C. 25.000000

D. 7.000000

<br>

Question 25: In Fortran, the .LE. operation. what do they mean?

A. Smaller

B. Greater than or equal to

C. Less than or equal to

D. Bigger

<br>

Question 26: In Surfer, the essence of taking steps in turn Grid | Data is the data to create a
grid file (Creating a Grid File)?

A. Open an existing data file

B. Interpolate data onto each grid cell

C. Generate contour map

D. Map Digitization



C KHo,
\\xo 4

& %A UNIVERSITY OF SCIENCE,
cé: ‘\ % VIET NAM NATIONAL UNIVERSITY HO CHI MINH CITY
i | g
TP.HOCHIMINH FINAL TEST
<br>

Question 27: In Fortran 90, when will the below program stop?
Program test27

real C
read(*,*) C
Do while (C .NE. 0)
Write(*,*) C
Read (*,*) C
Enddo
End
A.C=0
B.C#0
C.C>0
D.C<0
<br>

Question 28: Please indicate the output of the program below:

Program test27
Integer n

real C

n=1
C=n**2+10*n-7
Do while (C<200)

n=n+1
C=n**2+10*n-7
Enddo
n=n-1
End
A.n=9
B.n =10
C.n=11
D.n=12
<br>

Question 29: In the Fortran programming language, given the command line 1=1,12,3, what
Is the value of | respectively?

Question 30: In the Fortran programming language, given the code below, what is the
output of the variable A to the screen?
Program test2
Integer*4 1, A
Do i=1,10,2
A=3*i
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Enddo
Write (*,*) A
End



Applied Programming

Code ) ) Final exam Exercise +
Semester . Class | Student ID Last name First Name | Midterm - - . Total
subject Theoretical Practice Average diligence
2 OMH10003 [22HDH1 | 19110361(Chu Khanh Linh Absence Absence 0.00
2 OMH10003 [22HDH1 | 21110355|Nguyén Thé Minh Nhat Absence Absence 0.00
2 OMH10003 |22HDH1 | 22210001|Dinh Hoang Quéc An 8.00 5.67 7.00 6.33 0.25 7.25
2 OMH10003 [22HDH1 | 22210002(Ngb buc Hoang Anh 7.50 4.33 6.00 5.17 0.00 6.10
2 OMH10003 [22HDH1 | 22210003|Téng Vy Anh 9.00 4.33 7.50 5.92 0.00 7.15
2 OMH10003 [22HDH1 | 22210004|Lé Thj Hong Pao 10.00 4.33 9.00 6.67 0.25 8.25
2 OMH10003 (22HDH1 | 22210005|V6 Ngoc Diép Absence Absence 0.00
2 OMH10003 [22HDH1 | 22210006{Huynh Han Pinh 10.00 5.67 8.50 7.08 0.25 8.50
2 OMH10003 [22HDH1 | 22210007|Phan Thanh Héng Linh 6.00 3.67 8.00 5.83 0.25 6.15
2 OMH10003 [22HDH1 | 22210008|Tran Ngoc Phuong Linh 8.00 3.00 9.00 6.00 0.00 6.80
2 OMH10003 [22HDH1 | 22210009|Nguyén Thi Ngan 10.00 6.33 10.00 8.17 0.25 9.15
2 OMH10003 |22HDH1 | 22210010|Pham Thi Yén Nhi 6.00 5.33 9.00 7.17 0.25 6.95
2 OMH10003 [22HDH1 | 22210011(Lé Nguyé&n Hanh Nhuw 10.00 5.33 7.00 6.17 0.25 7.95
2 OMH10003 [22HDH1 | 22210012|Nguyén Vin Quang 10.00 6.33 9.50 7.92 0.25 9.00
2 OMH10003 [22HDH1 | 22210014|Nguyén Dang Thay Quynh 5.50 5.67 9.00 7.33 0.25 6.85
2 OMH10003 |22HDH1 | 22210016|Tran Lé Minh Thang Absence Absence 0.00
2 OMH10003 [22HDH1 | 22210017{V6 Thi Anh Thi 10.00 4.67 5.00 4.83 0.25 7.15
2 OMH10003 |22HDH1 | 22210018|Téng Anh Thv Absence Absence 0.00
2 OMH10003 [22HDH1 | 22210020|Nguyén Nhat Triét 10.00 5.67 9.00 7.33 0.25 8.65
2 OMH10003 [22HDH1 | 22210021|Nguyén Ngoc Phuong  |Vy 6.00 6.33 7.00 6.67 0.25 6.65
2 OMH10003 [22HDH1 | 22210022(Lé Kim Xuan 10.00 5.33 7.50 6.42 0.25 8.10
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MID-TERM TEST
Module name: Application Programming Code: OMH10003
Time: 45 minute Date:

Important Reminders: Students are allowed to use materials when doing test.

Use the Fortran programming language to calculate the following:
a. (3.0 marks) Calculate string value
A=1+2-3+4-5+ . ... + 100

b. (3.0 marks) Enter the number N from the keyboard, ask the user to re-enter until N is a
positive integer greater than 2.

c. (3.0 marks) With the value N in question b, Calculate string values

B=2+4+6+8+. ... + N
d. (1.0 marks) Write the results of question a, ¢ to the screen.
Attention:

1. Fully and accurately declare the data types of all variables used in the chapter
For each missing variable or incorrectly declared data type, deduct 0.25 marks.

2. Open the file, read or write data to the file according to the requirements, otherwise there
will be no points.

3. Present the parts of the program in the correct order, regardless of the arrangement
incorrect minus 0.25 marks.

4. Content: Score according to the results achieved, correct results: full score; have ideas
correct: 1/3 of the score, using the correct command: 1/3 of the score.

Answer

Program mid_test
Integer N, i
Real*4 A, B
A=1

Doi=2,100
A=A+ ()*((-1)**(®)
Enddo

Read (*,*) N

do while (N < 2)
Read (*,*) N

Enddo
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MID-TERM TEST
| e Question C -------==-=-m-mmmmmmemee-
Doi=2,N,?2

B=B+i
Enddo
| e Question d ---------=-=-==mmmmmmeee

Write (*,*) A, B
End
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Student submissions
Nguyén Vin Quang
Program Nguyen_Van_Quang
Integer N, i
Real*4 A, B
A=1
Doi=2,100
A=A+ (i) ((-1)**())
Enddo
Write (*,*) ‘ket qua cau A =", A
Read (*,*) N
do while (N < 2)
Read (*,*) N
Enddo
Doi=2,N,2
B=B+i
Enddo
Write (*,*) ‘ket quacau C, B=", B
Write (*,*) A, B
End
Commnents

Students do well, understand the knowledge they have learned and apply it well to solve
exercises

Marks: 10



