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English Description

This course is a professional direction course offered by the Data Science and Big Data
Technology major. The content includes theoretical content such as first-order differential equations,
first-order differential equation systems, linear systems, applications of differential equation
mechanics, nonlinear systems, numerical solutions of differential equations, etc. Through this course,
students can master: elementary solutions to first-order ordinary differential equations; Picard
stepwise approximation method; Solution of high-order differential equations; The solution of linear
differential equations; The concepts of stationary solutions and stability distinguish stable states
under different conditions. To lay a solid foundation for students' subsequent professional course

learning, innovation and entrepreneurship activities, and course design.
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1. F1iR B45:

1-1: First-order differential equations

1-2: First-order systems

1-3: Linear systems

1-4: Forcing and resonance

1-5: Nonlinear systems

1-6: Laplace transforms

1-7: Numerical methods

2. B&J1 BA:

2-1: Equation solving ability

2-2: Computer simulation capability

2-3: Theoretical analysis ability of differential equations

2-4: Ability to solve application of integral transformation equations

3. fBE /R B
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1-1: BABGRK SR ). HERT
1B B LSEBE AR, | BaeT. abriaghee . shgagise s,
ReBg 2. BARRIEAR AR | EEEC: . BRBARR AR, JF
F T ff e 55 2 S i) S HCE ST IE TN BCE . DI 2R S R 1-1 &
GAIl. Science Knowledge: Apply | fEER:E 2% SLBx b &, 7. 2.1
knowledge of mathematics, natural | 1-1: Capable of deductive reasoning, ’ H
science, fundamentals and an | accurate calculation, analysis and induction | # 2-4;
engineering specialization to the | and abstract thinking. Establishing correct 3.1. 32
solution of complex engineering | mathematical and physical models with the ’ ’
problems. professional knowledge of mathematics,
natural science, etc. to solve complex
practical problems;
3. WIH/IFRMBRTT S RERE T
B % S BR IR AR T B, W
THl R E TR RS BITER )
T, IEESUS e R AT | 3-2¢ REMEXT AN LTy SR AT LA R
BN, EEdLS. f@EE. 2eh. vk | W FETAESIATAA QU R IR A
AN 2 S - 2R, BETRI. 2. RERIBFIFER 1-1 &
GA3.  Design/Development  of S I A5 1-7. 2-1
Solutions: Design solutions for | 3-2: Capable of Comparing and optimizing ’ M
comp]ex practica] prob]ems and | different design schemes, haVing a sense of 7 2-4;
design systems, components or | innovation and criticism in all aspects of 3-1. 32
processes that meet specified needs | work, and be good at discovering, ’ ’
with appropriate consideration for analyzing, systematically elaborating and
public health, and safety, cultural, | solving practical problems;
societal and environmental
considerations.
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% 1 & First-order differential equations  (CGZHEZFHIR 1-1; 2-1 & 2-4; 3-1 £ 3-3)
(1] %R

1.1 Modeling via Differential Equations

1.2 Analytic Technique: Separation of Variables

1.3 Qualitative Technique: Slope Fields

1.4 Numerical Technique: Euler’s Method

1.5 Existence and Uniqueness of Solutions

1.6 Equilibria and the Phase Line

1.7 Bifurcations

1.8 Linear Equations

1.9 Integrating Factors for Linear Equations

(2] %> Hp:

T fi#: Existence and Uniqueness of Solutions, Bifurcations

PHf#E: concepts of integral curves and directional fields; How to use differential equations to solve
practical problems

#4&: (Mastery:) Ordinary differential equations and partial differential equations; Order; Linear
and nonlinear; Solution and implicit solution; General and specific solutions; Equations and systems of
equations.

[3] ERA%E:

Analytic Technique: Separation of Variables; Qualitative Technique: Slope Fields; Numerical
Technique: Euler’s Method; Existence and Uniqueness of Solutions; Equilibria and the Phase Line;
Bifurcations; Linear Equations; Integrating Factors for Linear Equations

(4] AERAE:

Slope Fields; Numerical Technique: Euler’s Method; Existence and Uniqueness of Solutions ;

Bifurcations; Integrating Factors for Linear Equations
(5] BBEH:

FE R te B0 T AR AIAR > R X PSR, FRATTANTE, W R AN TR RS o T R
AR R, BBz T A S B 7 18, W BRI NER B — DR 7, BT
FIRBOWAE, EERTRERMRLER R, Et, BRI, w4 R EEEI T . T
WA= AR BEAE, KBNS RS RS, #AH TRFRS ), RIS
Hd AR, NAFRARME IR K, Rt R8s 23R E A 2 LSS M BATT 248 A0
fFRA Ty, Mo AR 52 O A E SR
% 2 E: First-Order Systems ~ CGZHEHFHR 1-2; 2-1 & 2-4; 3-1 & 3-3)

(1] %R

2.1 Modeling via Systems

2.2 The Geometry of Systems

2.3 The Damped Harmonic Oscillator

2.4 Additional Analytic Methods for Special Systems

2.5 Euler’s Method for Systems

2.6 Existence and Uniqueness for Systems

2.7 The SIR Model of an Epidemic

2.8 The Lorenz Equations

(2] %3 Biw:
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T fi#t: Modeling via Systems, Euler’s Method for Systems, Existence and Uniqueness for Systems
Hf#: The Geometry of Systems, The Lorenz Equations
% 4%: Existence and Uniqueness for Systems, The SIR Model of an Epidemic
[3]1 ERAA:
2.3 The Damped Harmonic Oscillator
2.4 Additional Analytic Methods for Special Systems
2.5 Euler’s Method for Systems
2.6 Existence and Uniqueness for Systems
2.7 The SIR Model of an Epidemic
2.8 The Lorenz Equations
(4] AERAE:
2.7 The SIR Model of an Epidemic
2.8 The Lorenz Equations
% 3 %F: Linear Systems  (CZHEHFHAR 1-3; 2-1 £ 2-4; 3-1 & 3-3)
(1] &R A
3.1 Properties of Linear Systems and the Linearity Principle
3.2 Straight-Line Solutions
3.3 Phase Portraits for Linear Systems with Real Eigenvalues
3.4 Complex Eigenvalues
3.5 Special Cases: Repeated and Zero Eigenvalues
3.6 Second-Order Linear Equations
3.7 The Trace-Determinant Plane
3.8 Linear Systems in Three Dimensions
(2] %> Hp:
T f#: Linear Systems in Three Dimensions
P fi# . Properties of Linear Systems and the Linearity Principle, Straight-Line Solutions, Phase
Portraits for Linear Systems with Real Eigenvalues, Complex Eigenvalues, Special Cases: Repeated and
Zero Eigenvalues
#¥4&: Second-Order Linear Equations, Complex Eigenvalues, The Trace-Determinant Plane
[3]1 ERAA:
3.3 Phase Portraits for Linear Systems with Real Eigenvalues
3.4 Complex Eigenvalues
3.5 Special Cases: Repeated and Zero Eigenvalues
3.6 Second-Order Linear Equations
3.7 The Trace-Determinant Plane
(4] RAA:
3.6 Second-Order Linear Equations
3.7 The Trace-Determinant Plane
3.8 Linear Systems in Three Dimensions
% 4 F: Forcing And Resonance  (ZH#HHFHIR 1-4; 2-1 & 2-4; 3-1 & 3-3)
(1] &R A
4.1 Forced Harmonic Oscillators
4.2 Sinusoidal Forcing
4.3 Undamped Forcing and Resonance
4.4 Amplitude and Phase of the Steady State
4.5 The Tacoma Narrows Bridge
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(2] %> Hip:
T f#: The Tacoma Narrows Bridge
P f#: Forced Harmonic Oscillators, Sinusoidal Forcing, Undamped Forcing and Resonance,
Amplitude and Phase of the Steady State
% ¥ : Forced Harmonic Oscillators, Sinusoidal Forcing, Undamped Forcing and Resonance ,
Amplitude and Phase of the Steady State
[3] ERA%:
4.1 Forced Harmonic Oscillators
4.2 Sinusoidal Forcing
4.3 Undamped Forcing and Resonance
4.4 Amplitude and Phase of the Steady State
(4] RAA:
4.3 Undamped Forcing and Resonance
4.4 Amplitude and Phase of the Steady State
4.5 The Tacoma Narrows Bridge
% 5 %: Nonlinear Systems  CGZIHEHFHAR 1-4; 2-1 & 2-4; 3-1 £ 3-3)
(1] &R A
5.1 Equilibrium Point Analysis
5.2 Qualitative Analysis
5.3 Hamiltonian Systems
5.4 Dissipative Systems
5.5 Nonlinear Systems in Three Dimensions
5.6 Periodic Forcing of Nonlinear Systems and Chaos
(2] %> Hp:
Tf#: Periodic Forcing of Nonlinear Systems and Chaos
PHf#: Nonlinear Systems in Three Dimensions
# 42 : Equilibrium Point Analysis, Qualitative Analysis, Hamiltonian Systems, Dissipative Systems
[3]1 ERAA:
5.1 Equilibrium Point Analysis
5.2 Qualitative Analysis
5.3 Hamiltonian Systems
5.4 Dissipative Systems
(4] AERAE:
5.5 Nonlinear Systems in Three Dimensions
5.6 Periodic Forcing of Nonlinear Systems and Chaos
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¥ First-order differential equations 12 0 0 0 0
Ho First-Order Systems 12 0 0 0 0
3= Linear Systems 12 0 0 0 0
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4B Forcing And Resonance 10 0 0 0 0

H5= Nonlinear Systems 10 0 0 0 0
/N 56 0 0 0 0
St 56
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