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Abstract:

Using the most recent methods in computer science, informatics, statistics, and applied mathematics to
address important biological issues, the review appropriately summarises the biological sciences, the
chemical sciences, and their computer applications. Sequence alignment, gene discovery, the Human
Genome Project, protein structural alignment, protein structure prediction, gene expression prediction,
protein-protein interactions, and evolution modelling are some of the major research projects in this
subject. The Human Genome Project, which identified the entire human genetic sequence—roughly three
billion base pairs—used bioinformatics extensively in its research. Its primary contribution to the field
was the understanding of diseases and the development of new, effective medications. Nearly identical
content is covered by the three phrases bioinformatics, computational biology, and bioinformatics
infrastructure. The use of computers to learn molecular structures and interactions is known as
computational chemistry, genetics, and computational medicine. This field has expanded over the past few
decades as a result of the incredible advancements in computers and software, which have increased their
efficiency and allowed for the calculation of molecular properties for a wide range of chemistry-related
applications.

Keywords: Computational Chemistry, Computational Biology, Applications of Computational
techniques.

1. Introduction

Pharmaco-genetic Chemistry or Computational Pharmaceutical Chemistry: the goal of the scientific field
of applications is to create and develop novel therapeutic molecules by fusing pharmacology and chemistry
or rather integrates genetics, chemistry, and pharmacology. In pharmaceutical chemistry, novel chemical
compounds are identified, synthesised, and developed with the goal of optimising their medicinal
effectiveness while minimising their negative effects. To examine the medications utilised and their
biological effects, numerous chemical and technical techniques are employed, along with novel computer
chemistry applications [1]. The structure-effect relationship (SAR) and the structure-effect relationship of
quantity (QSAR) are the two most significant of these methods. The majority of compounds used as
pharmaceuticals are organic, which can be further classified into biological substances like insulin and
infliximab and tiny organic molecules like atorvastatin and clopidogrel [2, 3].

Pharmaceutical chemistry is specifically concerned with the discovery and development of
pharmaceuticals in the fields of tiny organic molecules, biochemistry, enzymology, and some aspects of
natural products. A supercomputer, or supercomputer, is a computer with extraordinarily powerful
capabilities that can process and store vast amounts of data, information, and programmes. In 1929 saw
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the first of the term "super- computing” in New York World, referring to the enormous spreadsheet
organisers IBM had constructed for Columbia University. It is important to remember that Seymour Cray
created the first supercomputers at Control Data Corporation and then Cray Research in the 1960s, when
they were first launched. Tens of thousands of processors in parallel supercomputers became the standard
for the fundamental needs of these gadgets. Large-processor systems often follow one of two routes: The
first method, for instance, in cluster computing, makes use of numerous computers' processing power
spread over several distributed administrative areas to take advantage of the chance to use it whenever a
machine becomes available. An emerging trend is the combination of central processors and multi-core
processors. The Cray Titan supercomputer, which became the fastest in the world in November 2012, is
used for molecular modelling utilises a variety of processing techniques, namely figuring out the structure
and characteristics of biological molecules, polymers, crystals, weather forecasting, oil and gas
exploration, and physical simulations occurring on various computers (e.g., simulating aircraft in wind
tunnels, simulating nuclear weapons detonation and nuclear fusion research).

1.1.The Development of Scientific-Computer Programs

Seymour Cray created the first supercomputing machines with the intention of utilising parallelism and
creative architectures to produce enormous computing capability. Most people agree that the CDC 6600,
which debuted in 1964, was the first supercomputer. In contrast, Cray founded his own business after
quitting the CDC in 1972. After leaving the CDC, Cray released the 80 MHz Cray-1 four years later. He
also unveiled the Cray-2, a liquid-cooled system with eight processor that used pumping fluorine for
operation, in 1985. Up until 1990, it was the fastest computer in the world, operating at 1.9 gigaflops, the
first to appear in Japan and the United States, breaking previous marks for computational capability [7, 8].
At 1.7 gigaflops per processor at its peak, Fujitsu's Numerical Wind Tunnel supercomputer won first place
in 1994 with the help of 166 routers. In 1996, the Hitachi SR2201 utilised 2,048 processors linked by a
rapid 3D rail network to reach 600 gigaflops of peak performance. In 1993, Intel Paragon was deemed the
fastest CPU in the world, despite having between 1,000 and 4,000 Intel i860 processors available in
different configurations. A device known as Paragon (MIMD) linked processors through a large-
dimension binary high-speed network, enabling processors to operate independently of one another and
exchange messages via a message-passing interface. Since the first supercomputer was presented in the
1960s, methods to supercomputer architecture have undergone significant changes.

To attain greater computing performance, Seymour Cray's initial supercomputer architecture relied on
creative ideas and local parallelism [9-11]. While the 1970s saw the introduction of supercomputers with
only a few processors, towards the end of the twentieth century machines with thousands of processors
started to arrive in the 1990s. Tens of thousands of processors in a parallel supercomputer became the
norm for these kinds of equipment. More than 100,000 processors, some of which are graphics units,
linked by rapid links can be used by 21st-century supercomputers.

For the majority of mainframe supercomputers throughout the past few decades, heat density management
has been a significant problem. Since the system produces a lot of heat, there may be further consequences
as well, including other system components having a shorter lifespan. As a result, several methods of heat
management have been developed, such as air-liquid hybrid cooling, fluorinert pumping across the system,
or air-cooling at room temperature [12-14].

Large-processor systems often follow one of two routes: The first method, referred to as grid computing,
makes use of the processing capacity of a huge number of computers that are distributed and managed in
different ways, taking advantage of the chance to use them whenever a computer becomes available. The
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alternative method, such as cluster computing, uses a huge number of processors in close proximity to one
another. The speed and flexibility of the connection become crucial in such a huge parallel central system,
and modern supercomputers use a variety of techniques, from 3D chips to InfiniBand systems.

One of the more recent developments is the employment of central processors in conjunction with multi-
core processors, as demonstrated by the Cyclops 64 system. Since general-purpose graphics have started
to depend on them in terms of price and performance. Not with standing, many systems, such the "K
computer,” persisted in utilising conventional processors like SPARC, and there was perpetual discussion
surrounding the widespread utilisation of GPU processors in high-performance computing applications.
But GPUs are becoming more and more common, and in 2012 he changed the CPUs in the Jaguar
supercomputer to GPUs, transforming it into a Titan. A number of "special purpose” systems were created,
each focused on a different issue. This makes it possible to use FPGA chips that have been specially
configured or even conventional VLSI processors, which, although sacrificing generality, offer better
price/performance ratios. Specialised supercomputers are used for processing biological molecules,
polymers, and crystals; weather forecasting; climate research; oil and gas exploration; physical simulations
over a large number of computers. Examples of these include Deep Blue, Hydra, and Belle for chess;
Gravity Pipe for astrophysics; MDGRAPE-3 for protein molecular structure calculations; and Deep Crack
for deciphering DES codes.

It is well known that these contemporary parallel supercomputers, for instance, use a larger system—such
as a Linux derivative—on the server and I/O nodes and a compact, lightweight, and efficient kernel—like
CNK or CNL—on the computing nodes. In a large-scale parallel system, the job management system must
control the distribution of computing and communication resources in addition to properly handling
hardware failure, even though the problem of tasks for processing and surrounding resources genuinely
exists. when there are hundreds or even millions of CPUs. The majority of contemporary supercomputers
run the Linux operating system; however, each manufacturer has customised the system to suit their needs,
and there is no industry standard. This is partly because different hardware components call for different
operating system configurations [15-19].

1.2.Computational-Biological Systems

The early attempts by theoretical physicists, starting in 1928, to solve the Schrédinger equation with
mechanical arithmetic machines are the origins of computational chemistry. the characteristics of basic
systems like hydrogen molecules and helium atoms. The ability to precisely solve small-scale model
problems and approximate larger system problems has enabled chemists and physicists to qualitatively
explain the spectra, structure, and reactivity of a wide range of materials [20]. Electronic computers were
developed during World conflict I, and scientists were able to employ them on a broader scale in the
decade that followed the conflict.

Chemists started developing an essentially new science in the middle of the 1950s. Since the Schrddinger
equation could be solved numerically with the aid of a computer, serious attempts have been undertaken
to derive quantitative information on molecular behaviour. The current success of this subject is mostly
due to the exponential increase in speed and the decrease in computing cost, with numerous algorithmic
and methodological advancements also credited with significant improvements. The field of quantum
chemistry benefited from advancements in algorithms and methodology during the 1960s and 1970s.
These advancements were made possible by a number of software packages that were widely accessible
to chemists in the early 1970s, thanks to the efforts of Martin Karplus, Michael Levitt, Aurier, and Russell.
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Their development of computational chemistry earned them the 2013 Nobel Prize in Chemistry. As a
result, the field of computing applications for chemical problems has expand. The information gathered
from various types of spectroscopic measurements is supplemented by these programmes, which are used
to predict and interpret the structure of molecules and their interactions. Naturally, the development of
these programmes continued from those that were used in 1928 to study single or diatomic systems to
those that were used in 1970 to study diatomic or pentatomic systems to current programmes that yield
useful quantum results for molecules composed of 10 to 20 atoms. Since 1980, scientists have been able
to estimate the energy of molecules close to equilibrium using a more straightforward approximation of
chemical reactions in the gaseous phase. According to molecular mechanics, the total energy in a chemical
system is roughly equal to the total of a few basic data points, such as bond angles and atom lengths.
Included in these data is approximated information whose values are expected to be the same as those
derived from data for smaller particles. Thanks to this representation of energy, numerous programmes
that generate three-dimensional computer graphics pictures of molecules can now be used to simulate
biological systems and design medications.

Because of its widespread use, a lot of chemists today confuse molecular mechanics with computational
chemistry. The modelling of molecules with millions of atoms has been made possible by this method.
The successful theory known as the transition state theory, which emerged after molecular quantum
mechanics, describes how chemical reactions occur when reactants surpass a threshold of energy and enter
a high-energy transition state, which subsequently transforms into the reaction products. This model
utilised energy as a function of the reaction coordinates, and it remained the most popular method for
predicting chemical reaction rates is the conceptual basic model. Nevertheless, precise implementation of
the reactive system is computationally challenging due to its multiplicity. Better solutions for electronic
and nuclear transitions have been needed as a result of years of work on developing techniques for
calculating interaction barriers and reactant properties. The 1998 Chemistry Nobel Prize went to John
Buble and Walter Kohn in recognition of their contributions to the advancement of computational
technology, which helped to clarify molecular structures and interactions. This recognition of the field's
maturity is significant [26-28].

1.3.Brain Model (Computer Program-for Biological Sciences)

The Blue Brain Project is an effort to reverse engineer the mammalian brain at the molecular level in order
to develop an artificial brain. The Ecole Polytechnique Polytechnique Institute of Mind and Mind in
Lausanne, Switzerland, launched this initiative in May 2005 with the goal of studying the structural and
functional principles of the brain. Henry Markram, the Institute Director, is in charge of the project. Using
a Blue Gene supercomputer running the Michael Hines NEURON software, the simulation integrates an
artificial neural network with a heavily psychologically precise model of a neuron.

Its supporters believe that in due course, it will clarify the nature of conscious awareness. The Blue Brain
Project's research is expanded upon by the Human Brain Project. It is vying for €1 billion in funding as
one of six pilot projects under the European Commission's Future Emerging Technologies Research
Programme. Application software is a subset of computer software that uses a computer's capabilities to
carry out the tasks that the user requires. This word should not be confused with system software, which
combines a computer's capabilities without using them to carry out user tasks. In the sense that system
software is what the system utilises to carry out its functions, whereas application software serves the user
as its primary goal. Word processors and audio and video players are a few examples of application
software. Compilers for programming languages are an example of system software. Multiple application
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programmes can be bundled into a single package, known as a "package, suite” in English. The user finds
it easier to work with any programme in the same group because all of the programmes in the group have
a similar interface. That group may share internal relationships in addition to their comparable user
interfaces. One programme inside the group can be opened from within another programme in the group
[29-31].

It also contains instructional software, which is meant to teach computer users science or to elucidate a
particular concept through the use of text, images, data, graphics, audio, and video. A software developer
can utilise one of the available programming languages to create software that meets the needs of a certain
user.

Certain embedded systems—Ilike those found in microwave ovens, VCRs, and DVD players—may not
allow the user to distinguish between the operating system and the application software. Similar to similar
systems, an electronic chip's applications and system software are combined to achieve a single objective.

2. Computational Chemistry Applications

The chemical properties of many materials can now be calculated using computer software in a variety of
practical fields, including the pharmaceutical industry and design, environmental and ecological
chemistry, materials science and the field of nanotechnology and pure science domains such as electrical
and thermal characteristics and electronic distribution estimates of certain materials. Thus, let us examine
two instances [32].

2.1.In Nanotechnology

Studies in nanotechnology focus on semiconductor oxides, such as zinc oxide (ZnQO) and titanium oxide
(Ti02), which act as photo-catalysts—that is, they catalyse chemical reactions through absorption of light.
The latter is particularly useful because it is less expensive and more efficient. These oxides occur as
crystal clusters, which are investigated at the nanoscale by means of computer simulations based on the
density functional theory (DFT) applied to atoms of titanium oxide. The most stable combinations are
obtained, and these nanoparticles' impacts on photochemical characteristics are observed, as the structure
of the setup process and the configuration of atoms within crystallisation affect the catalyst's movement,
which in turn affects the catalyst's efficiency.

2.2.In Computational Medicines

A drug is a small molecule or protein that stops the progression of a disease by binding to a particular
receptor site of a target molecule, such as a bigger protein or nucleic acid. Understanding the molecular
interactions between a medicine and its target as well as the three-dimensional structure of drugs is
essential to developing effective treatment plans. Molecular interactions also affect the binding of a bond
or guest to a biopolymer or a host; host biological complexes include substrate components, enzymes,
antigen-antibody complexes, and drug-receptor complexes. In both these scenarios, computational studies
can determine which parts of a molecule have high or low electronegativity, and a visitor site has
functional groups that can interact with integrated functional groups from the host. In addition, the
numerical results' graphical depiction provides a clear perspective of molecular characteristics like the
distribution of electron density, which improves our capacity to forecast the type of molecular
communications between hosts and guests.

2.3.Chemistry Computations and Quantum Computing

A year ago, there was a surge in the development of quantum computer hardware and software, indicating
that practical quantum computers may be achievable and that the technology may be used to significant
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chemical issues. Since the 1980s, scientists have really dreamed of simulating chemical processes using
quantum computers, and chemists think these devices could aid in the development of novel catalysts and
superconductors [33].

3. Operating System

A computer's operating system (such as Microsoft Windows, Mac OS X, Linux, and z/OS) enables
interoperability between components by carrying out operations including data transfer between RAM and
disc storage and monitor data display. gives high-level system and application software a platform to run
on through the hardware abstraction layer (HAL). The fundamental component of an operating system is
the kernel, which specifies an interface for device drivers and an API for application programmes,
including some system software [34]. a driver software that offers the fundamental functions needed to
operate and control devices attached to or integrated into computers, along with containing the BIOS and
hardware firmware of the computer. In other words, user interface "allows users to interact with the
computer.” Since 1980, there has been a graphical user interface (GUI) or a command line interface (CLI).
When it comes to painting all chemical compounds on a computer, this portion of the operating system
that the user interacts with directly is referred to be an application rather than system software [35-38].
Analysing the data and characteristics that comprise the nervous system is analogous to the study of brain
activity in computational neuroscience, also known as theoretical neuroscience. It is a transdisciplinary
science that connects numerous scientific disciplines, including electrical engineering, computer science,
mathematics, physics, and cognitive and neuroscience sciences [39, 40]. The focus of computational
neuroscience is on the biological and functional descriptions of neurons (neurons) and neural systems, as
well as their dynamics and physiology. This differentiates it from computational learning theory,
artificial neural networks, artificial intelligence, and other subdivisions of learning theories. These
models extract key characteristics from a biological system at multiple spatiotemporal scales,
including streams of biofilms, protein molecules, and chemical processes to a collection of
movements, topographical structure (i.e., cells and neural tissue are arranged next to each other),
as well as learning and memory. [41]. These computational models—mathematical models applied and
controlled by a computer—are employed in the formulation of hypotheses that can be directly investigated
and verified through studies in biology or psychology. This research asserts that we can write a programme
that mimics the functioning of the entire brain or only a portion of it.
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Figure 1. Application of computer programs for carbon atoms in chemistry
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Conclusion

Use of computer programmes in computational biology or chemistry to create and apply effective data
structures, visualisation, and communication tools in order to represent biological systems
computationally. networks of enzymes and metabolites that make up gene regulatory, metabolic, and
signal transduction pathways), to examine and illustrate the intricate relationships between various
biological functions. Unexpected contingent trait of a complex system that could arise from the simpler
integrated pieces' cause-and-effect relationship (see biological organisation). Numerous noteworthy
instances of characteristics arising from intricate component interactions may be found in biological
systems. Conventional biological system research necessitates reductionist techniques and large data
collection Computers are necessary for this data's analysis and modelling. modelling of ion channel
mutations or signalling pathways to visualise the beating heart.

References

1. Carvajal-Rodriguez A (2012). "Simulation of Genes and Genomes Forward in Time". Current
Genomics. Bentham Science Publishers Ltd. 11 (1): 58-61. d0i:10.2174/138920210790218007. PMC
2851118. PMID 20808525.

2. Carter, N. P.; Fiegler, H.; Piper, J. (2002). "Comparative analysis of comparative genomic
hybridization microarray technologies: Report of a workshop sponsored by the Wellcome trust".
Cytometry, Part A. 49 (2): 43-8. doi:10.1002/cyt0.10153.

3. Aston KI (2014). "Genetic susceptibility to male infertility: News from genome-wide association
studies". Andrology. 2 (3): 315-21. d0i:10.1111/j.2047-2927.2014.00188.x. PMID 24574159.

4. Chemistry is quantum computing’s killer app | October 30, 2017 Issue—Vol. 95 Issue 43 | Chemical &
Engineering News [Internet]. [cited 2018 Oct 19]. Available from:
https://cen.acs.org/articles/95/i43/Chemistry-quantum-computings-killer-app.html

5. Nawfel Muhammed Bager Muhsin, M Hamed Alhamdo (2020). Study Experiential and Numerical for
Investigation The Efficiency Inside Building Structure. European Journal of Molecular & Clinical
Medicine, 07 (06), 1917-1936, Available at:
https://www.researchgate.net/publication/347520844 Study Experiential And_Numerical_for_Investi
gation_The_Efficiency_Inside_Building_Structure .

6. Atkins P, De Paula J, Friedman R. Quanta, matter, and change: a molecular approach to physical
change. New York: W.H. Freeman & Company; 2009.

7. Read “Mathematical Challenges from Theoretical/Computational Chemistry” at NAP.edu [cited 2018
Oct 17]. Available from: https://www.nap.edu/read/4886/chapter/4

8. Alhamdo, M. H., & Muhsin, N. M. B. (2020). Study Experiential and Numerical for Investigation The
Efficiency Inside Building Structure. European Journal of Molecular & Clinical Medicine, 7(6), 1917-
1936, Available at https://ejmcm.com/article_4002.html

9. Nagham Mahmood Aljamali, Ahmed Abdul Hussein Jabbar. Review on Modern Mathematics in the
Analysis of Artificial Intelligence Data and Innovative Devices, Journal of Instrumentation and
Innovation Sciences, Volume-6, Issue-3 (September-December, 2021), P: 10-19

10. The Nobel Prize in Chemistry 2013 . NobelPrize.org. [cited 2018 Oct 19]. Available from:
https://www.nobelprize.org/prizes/chemistry/2013/press-release/

11. Nagham Mahmood Aljamali, Jhan Razq Molim. (2021). Review on Engineering Designs for
Laboratory Chemical Devices and Displays., Journal of Control and Instrumentation Engineering, 7,

IJFMR240321967 Volume 6, Issue 3, May-June 2024 7



https://www.ijfmr.com/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2851118
https://ar.wikipedia.org/wiki/%D9%85%D8%B9%D8%B1%D9%81_%D8%A7%D9%84%D8%BA%D8%B1%D8%B6_%D8%A7%D9%84%D8%B1%D9%82%D9%85%D9%8A
https://doi.org/10.2174%2F138920210790218007
https://ar.wikipedia.org/wiki/%D8%A8%D8%A8%D9%85%D8%AF_%D8%B3%D9%86%D8%AA%D8%B1%D8%A7%D9%84
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2851118
https://ar.wikipedia.org/wiki/%D8%A8%D8%A8%D9%85%D8%AF
https://pubmed.ncbi.nlm.nih.gov/20808525
https://ar.wikipedia.org/wiki/%D9%85%D8%B9%D8%B1%D9%81_%D8%A7%D9%84%D8%BA%D8%B1%D8%B6_%D8%A7%D9%84%D8%B1%D9%82%D9%85%D9%8A
https://doi.org/10.1002%2Fcyto.10153
https://ar.wikipedia.org/wiki/%D9%85%D8%B9%D8%B1%D9%81_%D8%A7%D9%84%D8%BA%D8%B1%D8%B6_%D8%A7%D9%84%D8%B1%D9%82%D9%85%D9%8A
https://doi.org/10.1111%2Fj.2047-2927.2014.00188.x
https://ar.wikipedia.org/wiki/%D8%A8%D8%A8%D9%85%D8%AF
https://pubmed.ncbi.nlm.nih.gov/24574159
https://cen.acs.org/articles/95/i43/Chemistry-quantum-computings-killer-app.html
https://www.researchgate.net/publication/347520844_Study_Experiential_And_Numerical_for_Investigation_The_Efficiency_Inside_Building_Structure
https://www.researchgate.net/publication/347520844_Study_Experiential_And_Numerical_for_Investigation_The_Efficiency_Inside_Building_Structure
https://www.researchgate.net/publication/347520844_Study_Experiential_And_Numerical_for_Investigation_The_Efficiency_Inside_Building_Structure
https://www.nap.edu/read/4886/chapter/4
https://ejmcm.com/article_4002.html
https://www.nobelprize.org/prizes/chemistry/2013/press-release/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com
2, p: 38-46.
12. Nagham Mahmood Aljamali, Ahmed Abdulhussein Jabbar. (2021). Review on Applications of

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

Algorithms in the Types of Scientific Programs and the Humanitarian Fields, Journal of Analog and
Digital Devices , Volume-6, Issue-3 (September-December, 2021), P: 14-21, Available at
http://matjournals.in/index.php/JoADD/article/view/7342.

Nagham Mahmood Aljamali, Jhan Razg Molim. Review on Designs for AutoCAD Programs and Its
Chemical Applications, Journal of Digital Integrated Circuits in Electrical Devices, Volume-6, Issue-
2 (May-August, 2021), P: 20-27.

Schmittou, Thomas; Schmittou, Faith E. (2002). "Optimal Bounds for the Predecessor Problem and
Related Problems”. Journal of Computer and System Sciences. 65 (1): 38-72.
doi:10.1006/jcss.2002.1822.

Russell, Stuart J. (2018). Artificial intelligence a modern approach. Norvig, Peter (4th ed.). Boston:
Pearson. ISBN 978-0134610993. OCLC 1021874142.

Delling, D.; Sanders, P.; Schultes, D.; Wagner, D. (2009). "Engineering Route Planning Algorithms".
Algorithmics of Large and Complex Networks: Design, Analysis, and Simulation. Lecture Notes in
Computer Science. 5515. Springer. pp. 111~$7-139. CiteSeerX 10.1.1.164.8916. doi:10.1007/978-3-
642-02094-0_7. ISBN 978-3-642-02093-3.

Zeng, W.; Church, R. L. (2009). "Finding shortest paths on real road networks: the case for A*".
International ~ Journal of  Geographical Information  Science. 23 (4): 531-543.
doi:10.1080/13658810801949850. S2CID 14833639.

Hart, P. E.; Nilsson, N. J.; Raphael, B. (1968). "A Formal Basis for the Heuristic Determination of
Minimum Cost Paths". IEEE Transactions on Systems Science and Cybernetics. 4 (2): 100-107.
d0i:10.1109/TSSC.1968.300136.

Doran, J. E.; Michie, D. (1966-09-20). "Experiments with the Graph Traverser program™. Proc. R. Soc.
Lond. A. 294 (1437): 235-259. Bibcode:1966RSPSA.294.235D. doi:10.1098/rspa.1966.0205. ISSN
0080-4630. S2CID 21698093.

Nilsson, Nils J. (2009-10-30). The Quest for Artificial Intelligence (PDF). Cambridge: Cambridge
University Press. ISBN 9780521122931.

Edelkamp, Stefan; Jabbar, Shahid; Lluch-Lafuente, Alberto (2005). "Cost-Algebraic Heuristic Search"
(PDF). Proceedings of the Twentieth National Conference on Artificial Intelligence (AAAI): 1362—
1367.

Nagham Mahmood Aljamali., Creation of Innovated Macrocyclic Sulfazan-Formazan Compounds and
Linear Sulfazan-Formazan for the first Time Globally with their Assay as Antifungal ., Biomedical
Journal of Scientific & Technical Research, 2021, Volume 40- Issue 3 , P: 32266-32272 ., DOI:
10.26717/BJSTR.2021.40.006453

Martelli, Alberto (1977). "On the Complexity of Admissible Search Algorithms"”. Artificial
Intelligence. 8 (1): 1-13. d0i:10.1016/0004-3702(77)90002-9.

Pearl, Judea (1984). Heuristics: Intelligent Search Strategies for Computer Problem Solving. Addison-
Wesley. ISBN 978-0-201-05594-8.

Nagham Mahmood Aljamali, S Jawad., (2022), Preparation, Spectral Characterization, Thermal
Study, and Antifungal Assay of (Formazane -Mefenamic acid)- Derivatives., Egypt. J. Chem , 411,
Volume 65, Issue 2, February 2022, DOI: 10.21608/EJCHEM.2021.88727.4266

Koll, Andreas; Hermann Kaindl (August 1992). " A new approach to dynamic weighting". Proceedings

IJFMR240321967 Volume 6, Issue 3, May-June 2024 8



https://www.ijfmr.com/
http://matjournals.in/index.php/JoADD/article/view/7342
https://doi.org/10.1006%2Fjcss.2002.1822
https://doi.org/10.1006%2Fjcss.2002.1822
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1006%2Fjcss.2002.1822
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/OCLC_(identifier)
https://www.worldcat.org/oclc/1021874142
https://en.wikipedia.org/wiki/Peter_Sanders_(computer_scientist)
https://en.wikipedia.org/wiki/Dorothea_Wagner
https://en.wikipedia.org/wiki/CiteSeerX_(identifier)
https://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.164.8916
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1007%2F978-3-642-02094-0_7
https://doi.org/10.1007%2F978-3-642-02094-0_7
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://zenodo.org/record/979689
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1080%2F13658810801949850
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1109%2FTSSC.1968.300136
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1966RSPSA.294..235D
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1098%2Frspa.1966.0205
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/0080-4630
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://ai.stanford.edu/~nilsson/QAI/qai.pdf
https://en.wikipedia.org/wiki/ISBN_(identifier)
http://www.aaai.org/Papers/AAAI/2005/AAAI05-216.pdf
https://en.wikipedia.org/wiki/Artificial_Intelligence
https://en.wikipedia.org/wiki/Artificial_Intelligence
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2F0004-3702%2877%2990002-9
https://archive.org/details/heuristicsintell00pear
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://ejchem.journals.ekb.eg/?_action=article&au=401051&_au=Sabrean%2BFarhan%2BJawad
https://ejchem.journals.ekb.eg/?_action=article&au=401051&_au=Sabrean%2BFarhan%2BJawad
https://ejchem.journals.ekb.eg/issue_28749_28751_.html
https://ejchem.journals.ekb.eg/issue_28749_28751_.html
https://dx.doi.org/10.21608/ejchem.2021.88727.4266

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

of the Tenth European Conference on Artificial Intelligence (ECAI-92). Vienna, Austria. pp. 16-17.
Pearl, Judea; Jin H. Kim (1982). "Studies in semi-admissible heuristics". IEEE Transactions on Pattern
Analysis and Machine Intelligence. 4 (4): 392-399. doi:10.1109/TPAMI.1982.4767270. PMID
21869053. S2CID 3176931.

Ghallab, Malik; Dennis Allard (August 1983). "Ae—an efficient near admissible heuristic search
algorithm™ (PDF). Proceedings of the Eighth International Joint Conference on Artificial Intelligence
(NCAI-83). 2. Karlsruhe, Germany. pp. 789—-791. Archived from the original (PDF) on 2014-08-06.
Reese, Bjorn (1999). "AlphA*: An e-admissible heuristic search algorithm". Archived from the
original on 2016-01-31. Retrieved 2014-11-05.

F. Jawad, Nagham Mahmood Aljamali , Preparation, Investigation and Study of Biological
Applications of Tyrosine Derivatives against Breast Cancer Cells ., NeuroQuantology ,September
2021

,Volume 19, Issue 9, Page 117-125 .,doi: 10.14704/nq.2021.19.9.NQ21144

Russell, Stuart; Norvig, Peter (2003) [1995]. Artificial Intelligence: A Modern Approach (2nd ed.).
Prentice Hall. pp. 97-104. ISBN 978-0137903955.

Russell, Stuart; Norvig, Peter (2009) [1995]. Artificial Intelligence: A Modern Approach (3rd ed.).
Prentice Hall. p. 103. ISBN 978-0-13-604259-4.

Nagham Mahmood Aljamali. 2016. "Synthesis and Biological Study of Hetero (Atoms and Cycles)
Compounds", Der Pharma Chemica, 8,6, 40-48.

Nagham Mahmood Aljamali., 2015. Synthesis and Chemical Identification of Macro Compounds of
(Thiazol and Imidazol)".,Research J. Pharm. and Tech, 8,1, 78-84., DOI: 10.5958/0974-
360X.2015.00016.5.

Kagan E.; Ben-Gal I. (2014). "A Group-Testing Algorithm with Online Informational Learning”
(PDF). lIE Transactions. 46 (2): 164-184. doi:10.1080/0740817X.2013.803639. S2CID 18588494,
Ferguson, Dave; Likhachev, Maxim; Stentz, Anthony (2005). A Guide to Heuristic-based Path
Planning (PDF). Proc. ICAPS Workshop on Planning under Uncertainty for Autonomous Systems.
Nau, Dana S.; Kumar, Vipin; Kanal, Laveen (1984). "General branch and bound, and its relation to
Ax and AO=" (PDF). Artificial Intelligence. 23 (1): 29-58. doi:10.1016/0004-3702(84)90004-3.
Hansen, Eric A., and Rong Zhou. "Anytime Heuristic Search. Archived2016-11-05 at the Wayback
Machine" J. Artif. Intell. Res. (JAIR) 28 (2007): 267-297.

Fareh, Raouf; Baziyad, Mohammed; Rahman, Mohammad H.; Rabie, Tamer; Bettayeb, Maamar
(2019- 05-14). "Investigating Reduced Path Planning Strategy for Differential Wheeled Maobile
Robot". Robotica. 38 (2): 235-255. d0i:10.1017/S0263574719000572. ISSN 0263-5747.

The Nobel Prize in Chemistry 1998 [Internet]. NobelPrize.org. [cited 2018 Oct 19]. (a) Available from:
https://www.nobelprize.org/prizes/chemistry/1998/summary/

Nagham Mahmood Aljamali . “Inventing of Macrocyclic Formazan Compounds and Studying Them
Against Breast Cancer for The first Time Globally” Annals of pharma research ,9 ,7, (2021). Pp 525-
53.

IJFMR240321967 Volume 6, Issue 3, May-June 2024 9



https://www.ijfmr.com/
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1109%2FTPAMI.1982.4767270
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/21869053
https://en.wikipedia.org/wiki/S2CID_(identifier)
http://ijcai.org/Past%20Proceedings/IJCAI-83-VOL-2/PDF/048.pdf
http://home1.stofanet.dk/breese/astaralpha-submitted.pdf.gz
http://home1.stofanet.dk/breese/astaralpha-submitted.pdf.gz
https://en.wikipedia.org/wiki/Stuart_J._Russell
https://en.wikipedia.org/wiki/Peter_Norvig
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Stuart_J._Russell
https://en.wikipedia.org/wiki/Peter_Norvig
https://en.wikipedia.org/wiki/ISBN_(identifier)
http://www.eng.tau.ac.il/~bengal/GTA.pdf
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1080%2F0740817X.2013.803639
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://www.cs.cmu.edu/afs/cs.cmu.edu/Web/People/maxim/files/hsplanguide_icaps05ws.pdf
https://www.cs.cmu.edu/afs/cs.cmu.edu/Web/People/maxim/files/hsplanguide_icaps05ws.pdf
https://www.cs.umd.edu/~nau/papers/nau1984general.pdf
https://www.cs.umd.edu/~nau/papers/nau1984general.pdf
https://www.cs.umd.edu/~nau/papers/nau1984general.pdf
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2F0004-3702%2884%2990004-3
http://www.jair.org/media/2096/live-2096-3136-jair.pdf?q=anytime
https://en.wikipedia.org/wiki/Wayback_Machine
https://en.wikipedia.org/wiki/Wayback_Machine
https://www.cambridge.org/core/journals/robotica/article/abs/investigating-reduced-path-planning-strategy-for-differential-wheeled-mobile-robot/6EDFFC11CEF00D0E010C0D149FE9C811
https://www.cambridge.org/core/journals/robotica/article/abs/investigating-reduced-path-planning-strategy-for-differential-wheeled-mobile-robot/6EDFFC11CEF00D0E010C0D149FE9C811
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1017%2FS0263574719000572
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/0263-5747
https://www.nobelprize.org/prizes/chemistry/1998/summary/

