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INTRODUCTION

During this report we will explore the evolution and significance of C++ as a
programming language, specifically its application in mathematical problem-
solving. Bjarne Stroustrup developed C++ at Bell Laboratories in 1979 to
enhance the C programming language. Stroustrup&#39;s main goal was to blend
the advanced programming concepts needed for extensive software development
with the speed and manageability of C, making C++ a powerful and versatile tool.
C++&#39;s versatility across several programming paradigms and applicability
for a range of applications, such as embedded firmware, game development,
drivers, client-server applications, systems and application software, complex
mathematical problem solving, have boosted the language&#39;s advancement.
Its efficiency and adaptability make it very useful for resolving mathematical
issues. Through our research we will find out why C++ is such a powerful
programming language and why it’s widely used for mathematical problem
solving while also highlighting several advantages and limitations of the language
and exploring programming techniques. In order to grasp these concepts, we will
also write a C++ program.



C++ offers numerous advantages for mathematical problem solving, primarily
due to its exceptional performance capabilities and versatile features. C++ is a
compiled language that offers high speed solutions to challenging computing
problems and it simplifies code using polymorphism, the process of deploying one
interface and several entities. C++ code runs faster than most other languages. It
1s highly portable and is a popular choice for creating multi-platform, multi-device
applications. It has a useful function library, allows function overloading and
exception handling, and includes classes, data abstraction, polymorphism,
encapsulation, and inheritance. Furthermore, libraries like STL (The Standard
Template Library (STL) are a powerhouse of C++, providing a wealth of pre-built
data structures and algorithms) and numerical libraries like Eigen are essential
tools that can only be found in C++ and that offer a solution to complex
mathematical problems. C++ is a “multi-paradigm” language because it can be
used for procedural, object-oriented, or functional programming. It is known for
its flexibility and extensibility. In a procedural language, modules communicate
by writing and reading state located in shared data stores. This can help with
building mathematical models and reusing them. Overall C++ is a programming
language that provides the user with efficiency and performance due to low level
memory control, and mathematical computing benefits directly from C++’s
precision and performance.

C++ 1s known for its high performance and efficiency in mathematical problem-
solving, particularly in tasks that require low-level memory manipulation and
optimization. However, one of its key drawbacks is the complexity involved in
managing pointers and memory allocation, which can lead to errors like memory
leaks or segmentation faults if not handled carefully. These issues make C++ less
approachable for rapid prototyping or quick implementation compared to higher-
level languages. While its performance is an advantage, the language's steep
learning curve and manual memory management can slow down development,
especially in complex mathematical computations. In contrast, languages like
Python offer simplicity and ease of use but may lag in performance. This trade-off
between efficiency and usability is a critical factor when choosing C++ for
mathematical tasks.



Classroom Project: A Practical Analysis

In this part, we will practically analyze our classroom project giving results along
with a detailed explanation of the code and an example to demonstrate its usage.

The project is about simulating a classroom that has students who have cores in
four subjects namely, Math, Physics, Chemistry, and English. It is aiming at
managing student data and analyzing individual as well as class performance
metrics.

Code Results

When executed, the code initializes a classroom with three

students: George Papadopoulos — randomly generated scores

Philip Augerinos — also randomly generated scores

Rick Sorkin — math’s score would be 17,” Physics is 19,” chemistry is 20"
and English-20.” The program gives the following outputs:

Full Names of All people: Lists names of all learners

alphabetically. Highest GPA: Identifies student with highest

grade in all subjects.

School Report: Shows detailed scores for every student plus average marks
per class for each subject .

Highest Combined GPA: Looks for the student with the greatest combined GPA
in Chemistry, Physics and Mathematics.

Code Explanation
Random Number Generation:

random_number() generates random numbers between 0 and
20. Student Class:

This is a student class that has information on students as well as their scores in
all four subjects.

Average_score(), get_math () various other techniques, allow easy access to
information regarding a student's performance and data.
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Classroom Class:
Is responsible for managing multiple instances of student objects at once.

Once its placed into classroom’s array, it automatically sorts school children
alphabetically by name

This class can do the following things;
Print All Student's Names (give_all_names()).

Find and Print Student With Highest GPA (find_highest_gpa()).
Generate A Detailed School Report With Subject Averages (school_report()).

Identify Math Student With The Highest Combined GPA In Physics And
Chemistry(find_highest_combined_gpa()).

Example and Use

For instance in our case we made three students which were added into the class.
The class room sorted out these names before calculating various performance
indicators for them. This is how this software can contribute to effective
management of student information systems by providing meaningful insights
including top performers identification and class level performances’
comprehension by educators.

Sample Output of the C++ code

Anderson George
Brown David
Davis Eve
Isabel Taylor
Johnson Alice
Moore Henry
Smith Bob
Underwood Frank
White Walter
Wilson Grace

Class First Honors go to Davis Eve with a GPA of 15

Class Science Honors go to White Walter with science score 15.6667

Student Name School Name,
Davis Eve Springfield High,
Math: 17

Physics: 15

Chemistry: 11

English: 17




CONCLUSION

Because of the efficiency and performance of C++, it allows for distinct
advantages in mathematical problem solving. It is an excellent choice for high-
performance applications as it has an extremely high ability to optimize code (Via
compilation) and can finely control memory and system resources. This has great
value when solving large math problems, either in size or computation. In
addition, C++ has many powerful libraries, such as Eigen (for linear algebra) and
the Standard Template Library (STL), which provides great tools for putting
complex algorithms into effect and managing data more efficiently. By having
pre-built functions for mathematics, the libraries can improve performance and
make the development process simpler. Although C++ appears difficult to learn
because of its complexity, its speed and efficiency make it a preferred choice
when in programs where performance is critical. Such as in science, engineering,
and numerical analysis. The power and support from the libraries is why C++
remains a fan favorite for many programmers when dealing with mathematical
problems.



Bibliography

e https://www.simplilearn.com/tutorials/cpp-tutorial/cpp-vs-python
e https://cplusplus.com/reference/stl/

e https://pangea.ai/resources/a-comprehensive-guide-to-c-advantages-and-disadvantages



http://www.simplilearn.com/tutorials/cpp-tutorial/cpp-vs-python

	CONCLUSION
	Bibliography

