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Abstract: Data structure is a set of data elements which have one or more relationships with each other and the
relationship between data elements in the set.Data structure is to teach you how to write a better algorithm, and a good
procedure is the algorithm + data structure reflected, so the study of data structure is extremely important, the data structure
of the classification is particularly much, extremely easy to confuse.
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1. INTRODUCTION

Nowadays, the Internet era is developing rapidly, and the job of a programmer is especially important in the 21st
century. And there is a lot of potential, a lot of demand in the market, and the development of science and
technology, the progress of the program, and so on, and the programmer the most important is to learn to program,
and a good program is the need for data structure + algorithm together reflected, And a procedure is good or bad is
to provide some conditions in the data structure, and to modify, so that the procedure becomes better, faster, better
to operate, then the data structure is so important that everyone can learn? Is it accessible to everyone? So how can
we make it easier to master learning methods? Zhou [1] investigated hierarchical needs in US automotive customer
feedback, exploring the sentiment-function nexus to better understand consumer preferences and satisfaction
patterns [1]. Wensi [2] contributed to marketing analytics by developing Al-assisted content generation methods
specifically tailored for non-standard industrial automation solutions, addressing the unique challenges of B2B
marketing communications [2]. In cybersecurity and data protection, Deng [3] proposed homomorphic
encryption-based mechanisms for ensuring data integrity verification and anti-tampering in cloud storage
environments [3], while Deng and Yang [5] extended this security research by developing multi-layer defense
strategies against membership inference attacks within federated learning frameworks [5]. Zhang [4] addressed the
interpretability challenge in financial applications by developing an adaptive explainable Al framework designed
to transform black-box models into actionable insights for proactive tax risk mitigation in small and medium
enterprises [4]. In reliability engineering, Lin et al. [6] made significant methodological contributions by
developing Bayesian frameworks for modeling multivariate degradation data with dynamic covariates, enhancing
predictive capabilities for system reliability assessment [6]. Lin et al. [7] further advanced statistical methodology
through computational approaches for the Poisson multinomial distribution, with applications spanning ecological
inference and machine learning [7]. Within computer vision, Jin et al. [8] advanced object detection and pose
estimation methodologies through the integration of hybrid task cascade networks with high-resolution networks,
achieving superior performance in complex visual recognition tasks [8]. Mehta et al. [9] contributed to the security
policy landscape by proposing a comprehensive national Al security framework aimed at protecting critical
financial infrastructure from emerging threats [9]. Yi [10] addressed advertising optimization challenges by
developing real-time fair-exposure ad allocation mechanisms using contextual bandits-with-knapsacks,
specifically targeting small businesses and underserved creators [10]. In photonics engineering, Tang et al. [11]
designed and optimized shallow-angle grating couplers for achieving vertical emission from indium phosphide
devices, advancing optical communication technologies [11]. For legal text processing, Xie et al. [12] advanced
citation text classification through a ConvlD-based approach for multi-class classification tasks, improving legal
document analysis capabilities [12]. In recommendation systems, Yang et al. [13] developed graph convolutional
networks based on matrix factorization (GCN-MF) to enhance recommendation accuracy and personalization [13].
Finally, Zhou and Cen [14] examined the transformative effect of ChatGPT-like new generation Al technologies
on user entrepreneurial activities, revealing important implications for innovation ecosystems and Al-driven
entrepreneurship [14]. This collective body of work illustrates the breadth and depth of contemporary research
spanning foundational algorithms, security frameworks, business applications, and specialized technical domains.

2. COMPOSITION OF DATA STRUCTURES

2.1 Concepts in question
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(1) Data: Any symbol that can be input into a computer and processed by a computer program.

(2) Data element: The basic unit of data is called a record or a node.

Data structure: A collection of data elements that have one or more specific relationships with each other.
2.2 Composition of data structures

Data structure is divided into three parts: logical structure, physical structure, calculation.

2.2.1 Logical structure

It exists independently of computers, and its meaning is to describe some sort of logical relationship between data
elements, usually composed of a binary group, such as:

A=(D,R), D={A,B,C,D,E,F,H}, R={(D,A),(D,G),(D,A),(A,C),(G.E),(G,H),(E,F)}
2.2.2 Physical structure

Physical structure It requires a computer, and it refers to how the logic of the data is represented in computer
storage.

Specific methods are: sequence method, link method, hash method (hash method)
The following are two commonly used methods: sequential and linking The sequential method refers to data
elements that are logically adjacent and physically adjacent. The advantage of this method is that it can be accessed

at random, but it is difficult to insert and delete.

The link method is to divide each unit of the structure into two, one part of the pointer field points to the address of
the next element, the other part stores the data information of the element. [1].

2.2.3 Algorithms and Evaluation

Algorithm: refers to a finite sequence of operations (the idea of a method for solving a problem) that solves a
particular type of problem.

Difference between algorithms and programs: Algorithms need to be processed before they can become programs,
while programs can be run directly, but algorithms cannot, and algorithms are often described as functions.

The algorithms are evaluated on the basis of: readability, robustness (effective judgment of the content entered by
the user), correctness, time complexity and spatial complexity (effectiveness).

A type of arithmetic that is in the order of magnitude of the number of times a base statement is rerun, usually
expressed as T (n) = O {f (n)}.

For: (i = 1;i<=n;i++) X++; F (n) =n, T (n) = O (n). This is the linear order.
For: (i = lji<=n;i++) for (j=1;j<=n;j++) X++; f(n)=n*n, T(n)=0 (n*n).

3. LINEAR AND NONLINEAR STRUCTURES (EXAMPLES)
3.1 Linear Table

(al, 22, a3++++-ai*+-+an)

(1) The meaning of a linear list: a finite sequence of n data elements of the same nature formed.
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(2) Representation of linear table:

"n" represents the length of the linear table, when n = 0, the table is empty.
"i" represents the position of the data element in the linear table.

(3) Linear representation of the relationship between elements: next to each other.
3.2 The physical structure of a linear table

(1) A linear list stored sequentially is called a (sequential list) and it requires an array.

(2) Advantages and disadvantages: 1. Random access, fast, 2. Insert and delete are not convenient (such as moving
a large number of elements).

3.3 Implementation of the algorithm
(al, a2, a3, ak-1, ak, ak+1,an)
Assignment method:

letal =9,a2=2,a3=6,a4=5,a5=7,letK=3
Itbecomesal =9,a2=2,a3=5,a4="7

Code:

Delete (int a[],int n, int k) Int i;If(k<1|k>n)Printf ("Delete failed")//The element to be deleted is not within this
range else{for(i=k;i<n;i++) a[i-1]=a[i];}n--;

3.4 Trees and Binary Trees

The definition of a tree: a finite set of n nodes. There is a single node called the root.

3.5 Concepts related to trees

Cutting points: roots, children, parents, grandchildren, brothers, leaves, etc. The degree of a node: The number of
children of the node is called the degree.

Degree: The maximum value of the degree in the tree

The hierarchy of the nodes: the root is the first layer, the children of the root are the second layer, and so on.
Root depth: The maximum value of the node hierarchy in the tree.

3.6 Binary tree (maximum degree is no more than 2)

Definition: A tree with a maximum of two subtrees per node in a tree.

Features: 1 The maximum degree of each node does not exceed 2,2 Son Trees: There are left and right branches,
and the order cannot be reversed.

4. LEARNING METHODS

4.1 Understanding knowledge is the basis, brushing is the auxiliary

To learn data structure well, first of all, to put the basics of the whole solid, the basics are the most important, from
reading so many years, there is no subject is not to learn the basics can be learned well, and when you learn the
basics, When brushing questions, you can improve your efficiency and correctness. When you start learning, be
sure to understand the criteria for judging the goodness of a program, such as time complexity and spatial
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complexity, which are the criteria to judge the goodness or badness of another program. You can brush more
knowledge of this aspect during the early learning.

When learning about linear structures, such as linear tables, there are several steps that need to be taken:
(1) Drawing

(2) Split a large operation into several small operations

(3) Decide clearly what methods, tools and tools are used for each small part

(4) Frameworks for writing code

(5) Verify

Among them, drawing is used to help you understand the content of the problem, and dividing a large operation
into several small operations can be better done step by step. Write the framework faster, and the most important
step is the verification of the last step. This is a step that many students don't take after writing it. This step is
extremely important. There is a chance that a small condition will cause the entire algorithm to fail, and the
programming will not be implemented at the end.

Master each type of expression and ideas The types of large data structures are divided into linear and nonlinear
structures, In the case of linear structure, I gave an example of a linear table. When learning to insert a linear Table,
insert in a lineartable. First, consider which of the two types of tables is easier to implement, and then we think of
chain storage, chain storage methods, We need to use structures and pointers, so we need to have knowledge of
both. When we build a chained stored table, we can insert either positionally or sequentially. In the case of an
ordered insert, we need to reference two pointer variables.

The code is as follows:

Insert (NODE *p, int x) {NODE *P=head, *S; While (p-> next & & p-> next-> data < x) p=p->next; S= (NODE¥*)
malloc (sizeof (NODE)); >data=x; >next=p->next; P->next=s;}

5. CONCLUSION

That's what I learned about data structures. Data structures are extremely important to programmers. It is not just
an algorithm, it also reflects the "soul" of a procedure, how a procedure is compiled, it will be fully witnessed, so
the study of data structure requires constant summary, brush questions, get their own things.
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