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Computing with FORTRAN

Introduction

FORTRAN, a venerable programming language with a 

rich  history,  has  been  a  cornerstone  of  scientific 

computing  for  over  half  a  century.  Its  enduring 

popularity  stems  from  its  versatility,  efficiency,  and 

extensive  library  support  for  scientific  and 

mathematical applications.

This  comprehensive  book  provides  a  thorough 

introduction to FORTRAN, catering to both novice and 

experienced  programmers  alike.  It  delves  into  the 

fundamentals of the language, guiding readers through 

its  basic  syntax,  data  types,  operators,  and  control 

structures.  Additionally,  it  explores  advanced 
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FORTRAN  techniques,  including  arrays,  matrices, 

subroutines, functions, modules, and interfaces.

Beyond  the  core  language,  the  book  delves  into 

specialized  domains  where  FORTRAN truly  shines.  It 

covers  linear  programming,  quadratic  programming, 

and discrete optimization, providing practical insights 

into  formulating  and  solving  optimization  problems 

using  FORTRAN.  Furthermore,  it  explores  numerical 

analysis, showcasing how FORTRAN can be harnessed 

to solve complex mathematical problems efficiently.

The  book  also  ventures  into  the  realm  of  scientific 

computing,  demonstrating  how  FORTRAN  can  be 

employed to tackle problems in physics, chemistry, and 

biology.  It  highlights  the use of  FORTRAN in parallel 

programming, enabling readers to harness the power 

of  multi-core  processors  and  distributed  systems  to 

accelerate their computations.

Throughout  the  book,  numerous  examples  and  case 

studies illustrate the practical applications of FORTRAN 
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in various scientific and engineering disciplines. These 

real-world  examples  bring  the  concepts  to  life, 

showcasing  the  versatility  and  problem-solving 

capabilities of FORTRAN.

Whether you are a student seeking a comprehensive 

introduction  to  FORTRAN,  a  seasoned  programmer 

looking to expand your skillset, or a researcher seeking 

a powerful tool for your scientific endeavors, this book 

is an invaluable resource. It provides a deep dive into 

the language,  empowering readers  to  unlock the full 

potential  of  FORTRAN  and  tackle  complex 

computational challenges with confidence.
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Book Description

Embark  on  a  journey  into  the  world  of  scientific 

computing with FORTRAN, a language that has stood 

the test of time and remains indispensable in various 

scientific  and  engineering  disciplines.  This 

comprehensive book provides a thorough introduction 

to  FORTRAN,  guiding  you  from  the  fundamentals  to 

advanced techniques and specialized applications.

Delve  into  the  rich  history  of  FORTRAN,  tracing  its 

origins  and  impact  on  the  development  of  scientific 

computing.  Discover  how  FORTRAN's  versatility  and 

efficiency  have  made  it  a  cornerstone  of  scientific 

research and engineering simulations for over half  a 

century.

Master  the  basics  of  FORTRAN,  including  its  syntax, 

data types,  operators,  and control structures.  Explore 

advanced  concepts  such  as  arrays,  matrices, 

subroutines, functions, modules, and interfaces. Gain a 
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deep understanding of how to structure and organize 

your FORTRAN programs for optimal performance and 

maintainability.

Harness  the  power  of  FORTRAN  to  solve  complex 

optimization  problems.  Learn  how  to  formulate  and 

solve  linear  programming,  quadratic  programming, 

and  discrete  optimization  problems  using  FORTRAN. 

Discover  the  art  of  numerical  analysis,  employing 

FORTRAN to solve equations, perform integration and 

differentiation,  and  tackle  a  wide  range  of 

mathematical challenges.

Explore  the  frontiers  of  scientific  computing  with 

FORTRAN. See how FORTRAN can be used to simulate 

physical  phenomena,  model  chemical  reactions,  and 

analyze biological systems. Discover how FORTRAN can 

be  parallelized  to  leverage  the  power  of  multi-core 

processors  and  distributed  systems,  enabling  you  to 

tackle large-scale computations efficiently.
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Throughout  the  book,  numerous  examples  and  case 

studies illustrate the practical applications of FORTRAN 

in various scientific and engineering fields. These real-

world examples bring the concepts to life, showcasing 

the  versatility  and  problem-solving  capabilities  of 

FORTRAN.

Whether you are a student seeking a comprehensive 

introduction  to  FORTRAN,  a  seasoned  programmer 

looking to expand your skillset, or a researcher seeking 

a powerful tool for your scientific endeavors, this book 

is an invaluable resource. It provides a deep dive into 

the  language,  empowering  you  to  unlock  the  full 

potential  of  FORTRAN  and  tackle  complex 

computational challenges with confidence.
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Chapter 1: A Brief History of FORTRAN 

in Computing

FORTRAN's Origins and Development

FORTRAN,  an  acronym  for  "FORmula  TRANslation," 

emerged in the mid-20th century as a response to the 

growing need for efficient and reliable programming 

tools  in  the  scientific  community.  Its  origins  can  be 

traced back to the work of John Backus and his team at 

IBM,  who  recognized  the  limitations  of  existing 

programming  languages  and  sought  to  create  a  new 

language  specifically  tailored  to  scientific  and 

engineering applications.

The development of FORTRAN was driven by several 

key factors. First, the increasing complexity of scientific 

and engineering  problems demanded more powerful 

computational  tools.  Traditional  programming 

languages,  such  as  assembly  language,  were  tedious 

and  error-prone,  making  them  unsuitable  for  large-
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scale  scientific  simulations.  Second,  the  advent  of 

electronic computers,  such as the IBM 704, created a 

need for a language that could efficiently utilize their 

capabilities.

Backus and his team began working on FORTRAN in 

1954, and the first version of the language was released 

in  1957.  FORTRAN  quickly  gained  popularity  among 

scientists  and  engineers,  as  it  offered  several 

advantages  over  other  programming  languages.  It 

featured  a  clear  and  concise  syntax,  a  rich  set  of 

mathematical  functions,  and  efficient  compilation 

techniques that generated optimized machine code.

The  success  of  FORTRAN  led  to  the  development  of 

several  subsequent  versions,  including  FORTRAN  II, 

FORTRAN  IV,  and  FORTRAN  77.  Each  new  version 

introduced new features  and enhancements,  such as 

improved  data  types,  control  structures,  and 

subroutine  libraries.  FORTRAN  77,  released  in  1977, 
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became a de facto standard and was widely used for 

scientific and engineering computing for many years.

In  the  1990s,  the  development  of  FORTRAN  was 

standardized  under  the  auspices  of  the  American 

National  Standards  Institute  (ANSI)  and  the 

International  Organization  for  Standardization  (ISO). 

The  resulting  standard,  known  as  FORTRAN  90, 

introduced  significant  changes  to  the  language, 

including support for modular programming, dynamic 

memory allocation, and array operations. Subsequent 

versions  of  the  standard,  such  as  FORTRAN  95, 

FORTRAN 2003, and FORTRAN 2008, continued to add 

new  features  and  enhancements,  keeping  FORTRAN 

relevant  in  the  rapidly  evolving  field  of  scientific 

computing.
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Chapter 1: A Brief History of FORTRAN 

in Computing

The  Impact  of  FORTRAN  on  Scientific 

Computing

FORTRAN's  impact  on  scientific  computing  has  been 

profound  and  far-reaching.  Its  introduction  in  the 

1950s marked a watershed moment, enabling scientists 

and  engineers  to  solve  complex  computational 

problems that were previously intractable.

Prior  to  FORTRAN,  scientific  computing  was  largely 

carried  out  using  manual  methods  or  rudimentary 

programming  languages.  These  methods  were  time-

consuming,  error-prone,  and  limited  in  their 

capabilities.  FORTRAN  changed  all  that.  Its  user-

friendly  syntax,  powerful  features,  and  extensive 

library support made it ideally suited for scientific and 

mathematical applications.
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With  FORTRAN,  scientists  could  write  programs that 

could  perform  complex  calculations  quickly  and 

accurately.  This  led  to  breakthroughs  in  various 

scientific fields,  including physics,  chemistry,  biology, 

and  engineering.  FORTRAN  was  instrumental  in  the 

development of the atomic bomb, the space program, 

and weather forecasting.

FORTRAN's  impact  was  not  limited  to  academia  and 

research  institutions.  It  also  had  a  major  impact  on 

industry.  Companies  began  using  FORTRAN  to  solve 

problems in areas  such as  fluid dynamics,  structural 

analysis,  and  chemical  engineering.  This  led  to 

improvements  in  product  design,  manufacturing 

processes, and overall efficiency.

FORTRAN's  influence  can  also  be  seen  in  the 

development of  other programming languages.  Many 

popular  languages,  such  as  C,  C++,  and  Python, 

borrowed concepts and features from FORTRAN. This 
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legacy  is  a  testament  to  the  enduring  impact  of 

FORTRAN on the field of computing.

Today,  FORTRAN remains a  widely used language in 

scientific computing. Its longevity is a testament to its 

versatility,  efficiency,  and  extensive  library  support. 

While  newer  languages  have  emerged,  FORTRAN 

continues  to  be  a  powerful  tool  for  solving  complex 

scientific and engineering problems.
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Chapter 1: A Brief History of FORTRAN 

in Computing

FORTRAN's Role in the Space Race

The  dawn  of  the  space  race  in  the  1950s  marked  a 

pivotal  era  for  scientific  computing  and  the  rise  of 

FORTRAN.  This  powerful  programming  language 

played a crucial role in the development of spacecraft 

guidance  systems,  trajectory  calculations,  and  data 

analysis, proving instrumental in humanity's quest to 

conquer the cosmos.

FORTRAN's  strengths  in  numerical  computations  and 

scientific applications made it  the language of choice 

for  space  exploration  pioneers.  It  enabled  scientists 

and engineers to model complex physical phenomena, 

simulate  spacecraft  dynamics,  and  analyze  vast 

amounts  of  telemetry  data.  The  language's  efficiency 

and accuracy were critical in ensuring the success of 

missions and the safety of astronauts.
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One  of  the  most  iconic  examples  of  FORTRAN's 

contribution to space exploration is its use in Project 

Apollo, which culminated in the historic moon landing 

in  1969.  FORTRAN  was  the  primary  programming 

language for  the Apollo  Guidance Computer (AGC),  a 

small  but  powerful  computer  responsible  for 

controlling the spacecraft's  navigation,  guidance,  and 

propulsion systems. The AGC, equipped with just 36,864 

words of memory, relied on FORTRAN's compact and 

efficient code to perform complex calculations in real-

time,  ensuring the spacecraft's  precise trajectory and 

safe return to Earth.

FORTRAN's impact extended beyond Project Apollo. It 

was also instrumental in other groundbreaking space 

missions,  including  the  Voyager  program,  which 

explored the outer planets of our solar system, and the 

Hubble  Space  Telescope,  which  revolutionized  our 

understanding  of  the  universe.  FORTRAN's  ability  to 

handle  large  datasets  and  perform  intricate 

calculations  made  it  indispensable  for  analyzing  the 
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vast  amounts  of  data  collected  by  these  missions, 

leading  to  groundbreaking  discoveries  and  a  deeper 

understanding of our place in the cosmos.

The success of FORTRAN in space exploration not only 

showcased  its  capabilities  but  also  inspired  a 

generation of  computer scientists  and engineers.  The 

language's precision, efficiency, and versatility opened 

new avenues for scientific research and technological 

advancements, leaving a lasting legacy that continues 

to shape the world of computing today.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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Discover the complete 10 chapters and 
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