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Abstract

Advanced mathematics is a fundamental theoretical course which is required for various majors
in the ordinary higher education institutions. However, due to the high abstraction and rigorous
logic, students lack interest and initiative in learning this course. In order to cultivate students’
interest in learning advanced mathematics, and to enable them to understand its classic history
and interdisciplinary applications, it is necessary to requires teachers to effectively integrate the
scientific research and educational teaching in their teaching processes. Motivated by this, this
paper presents the effective integration of the chapter of the differential equation and the ecolog-
ical research through case studies. Moreover, this paper applies the proposed mathematical mod-
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el into the ecological researches and graphically shows the importance and usability.

Keywords

Advanced Mathematics, Differential Equation, Mathematical Modelling,
Model Application

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l

A ERASEEE RS ERIHES (E KR ORI AN E(2010~2020 4F)) 755
P, FSEHEEEIRFESIE . MERR . FIREE . AV N & R R A ARG AT
SHFEAEZ G REEI, SRASEEEEIAI[L] [2] N T VRSN ER EOR DL SR N A B R R, KA
TS S A WAL G R T AT B8 452 —[3] [4] [5] [6] [7]. ERS TR m i . QBT A 1 id fE
ANF LA PR AR L & R 7 SR IR S AR, (H B2 H AR IR — B0, RIREIRAENS 55 1008 o,
BAIRE, BAMAMEIR, BmrBL R IR KRN RE . B TE AT S NBRETR . BB MERE
AL [2]

o SRR AE Wl R S S R S T L B TR T R A AR R A R, ARk B
BB — IR BR8] [9]. A8 IR AR 5 HA R AR A AE AT DXl o R AR Ut R S5 Bl iRt
FAAGUT=AHEARTHERENR A mENRYE, MHEERE, UL ZRR k. K
il G e A A PR AR AN [F) T A TR AR B o i A A B S 25 R e FE R S5O e, AR SR 5]
LIt BSOS B A 55 s R S B R IR SR B2 A0 5 T I 7T, IS BIAR R B 18 1 B SR A
IR, B as KRR B AT 5, BEME AR BRI R MA TR . 5% IR LR IR A R
BIRRUAgN, Lk, UULBHEERES, TR E N EEH, BRI SHEE, AR AR IS 2
LA L, AL e B m A B IR B EDR . (I, Mg s 3] ST I R R R R R
NgRdE, ARBhRIERITRE.

SR, DM BUAR S8R 2 H i S A R R S A URAR I 20 A A A AR AR K I SR PR A AT L Y i
i, BUEE A b B e MBS B AR Kby, O BIL 5 KPR A LYY, X B

AR A RCR . R, B RACBUME R, BT R R B AR . X
FEAR KA FE L AT 2 A5 A 2 5 v A5 B I R v R sl IR S R AR, JF AR R R A N2 5N
WRE AR, XL FEAAE S S SR OB AR R, 2 A, H2 IR BRI,
AR PTARRE TR E T AN DN HA R T, F W B2 W S mE e a e 7
FE b, AT AR I E P SRR A OB 5 T IR R SE B U RE ST, IXABAE IR KRS
FE TR T 22 A i R B R A E P B S B R . O TR 2 B S R TR AR R B DR,
FUMBLAE Bl e vh 207 At R e A B2 s T, B S B2 BTV BT . TN T s S B2 I R
WENIHT, SR EROKE S5 B 5 R R AR FUM RS

AL LA GG T 2 B S8 S R AT TRl

ik

DOI: 10.12677/ae.2024.145867 1482 HaidtE


https://doi.org/10.12677/ae.2024.145867
http://creativecommons.org/licenses/by/4.0/

2. BhEARA

ARG T R A O T REE 8] [9], N T ARG Ty RE B AP, T e 3 v S R R SE
P, WO SR 2 S i SR I S, K AR J B 22 B B Ry J7 RE BRI N 21 B 2R 7 AR A AR AR R
FHAEIREL T LA P BRI

21 BRNMERARFRE

HEILAE T TN EM RS, RS 2P B S g a3 &, (HR e A
N ETERERTE , AR BN 4.

1) PR PO HOE SONAERERE I TR] A o5 48— 23 18] 1 R W0 B0 AN R AR IR B A SR I £ 45
MRS, CHAT 5 O ERMERIEAR AR, B CAESERE” o XK BRI T
TR BB AN G AT —RIME, I 2R R R ] RR X (t) .

2) WA, HARYE SO R ERTE A, B —FEER A AR A R A S B e . 35
AR B IRIE, FEI ] A R A ROy L S8 o,

3) FET-F: FLT-RPGE SONER e R A, B — R AE T MRS AR A S B sl 25
A& AR KE G NKAE,  FEI ] P RIEAE T R BB AL FZ80d 2o

HIRRET, HAERSHT R Z EZRZNMBNATIERE, A28 r 2ox, Br=b-d . M
P BEIERR RN RGE T R RO R R A R o A AR A AR AR TR ISR T3, AP ) 2 L

S KES. k2, ZMHAEE2IECES . 2K KRS Malthus *ﬁ@(g—)t(:rx)g

Logistic *ﬁiﬂ(%z rx(l—%} Hrp K RS ngiE), A B e siiaFy e e, e

JIFEBIR I WO T E, TRHE B E T RIS TR I RREIVE T, IR Ty FE R 105
TR TR

2.2. HtERERRR

1) B EEME AR 2hEREKTRER, TRy R IESCRER R, 1 “nid
7 RHHEENHERBUN, THMs RPN ATCRR R, TP RER, nTRAH LR E s iR
KAl A B HAEE AR R E S SHINAEY TR
dx

- rf (x)—cg(x)y

x(0)=x,

(2.1)

Forh B £ (x) AREFEKOT WA Malthus 5 Logistic 31K 720, % cg (x) APHEEBAE €11
Ji, #F 4 Holling %75 .

2) B MR AR R TR T MR N B SR, TSR
R S ASRSE T SR . FE T UL B, BT RAH DA S5 77 R R R IR A o PR “ AR BE R AR
HRRTESSHNEY B X

dy _ _

{dt =ecg(x)y—dy 22)
y(O) =Y

H 2% e (0<e<1)RREE RS HIAKR NN B S KL,

DOI: 10.12677/ae.2024.145867 1483 HHHRE


https://doi.org/10.12677/ae.2024.145867

3) BEHEMBESH AN “ATEHIRE” B, w152 LT RE NS iR AR =49 n) B A A 2 AR
dx
e rf (x)—cg(x)y
d_y_ B (2.3)
it =ecg(x)y—dy

x(0)=x,, ¥(0) =y,
2.3. JAPRLE

M S HUE A R, BUR(2.3) 2 4B ARZR LT IRy T AR AL OB I, S0 T2 A0 MA Il R
Rt WEPIFAIAERE, HAQEI)ME T HARFHMAHHESEHENIIR. MeSea
SR R ELAE I 7 Nz — o 18 B3 T R B KA AR Y AT P A58 Vo7 A0 9 ol £ 2
BRI RZAGES, ROV EDEN 2 B S TR A 2 B st — € PR i HE

2.4. REIN A

1) AR AT - R
198 e e P R 6 2 0 AR A P ACAR T8 B K A I 8, 7 P25 e R

BEMSEA R, B0 2 MB B AR RN BTy L ROE R ROE RIS . DIl R R A8
A LA GEICR 5 2% RO, (LA B U0 0 72— SRR 03 5 PR DA S O, ML A2
A PG R (30 T AR (7 IR, 5 20 5 O AE AL L AT % 4 S TR I 2
B R G . DA, BIE. SRR, IR 0 S AL AR £ 1 o L
BB oA B AT AT 2% b E B R B R 52 A BT R AT . e e
R EREG T AR AR, (EAEAATE AR BTN, SR M IO K T2 TR e 2
B T W AT RERE, SRE W RO N, (AT RSB A A UOIEZ . o T A 2K B
R, ST HUB(2.3) 2 S AT R R 52 R BARAT 52 R BAREAT IO - O BARTL (PR O BB,
éﬁ@@a¢mu@:{yﬁ} M@zé%gﬁgﬂgungf%%z,Mﬁ@ﬁ@?ﬂﬁ@ﬁ
R 52 e AEAT J9 5% 4 RAREAT o - i

dx x) c(1-y7)x"y

2 ofeg)-e
dy _ ec(l—;/)x”y_
dt  1+(1-y)x"

Al

d—X:rx(l‘ij_C(l_ﬂ)—n Xny,
dt KJ) 1+(1-8)"x"
dy _ ec(1-5)"x"y d

dt  1+(1-8)"x"

Hrh 2%y M B 35 Eon BN S 2 RIAT A 58 AT NS 53 H
CA AR R ) 7752 AT 0 R T 3o iR E TR R E M S AR E MRS, BRE W B ENE 5
SEVEFARHEATIEN] o T I 32 208 A0 1) 7 s B PRI R () 7 SRR AT S R A7 XK 52w, i

DOI: 10.12677/ae.2024.145867 1484 HHHRE


https://doi.org/10.12677/ae.2024.145867

AL AR BB E R R I SCER[10], BUER T HSHOLE 1.

Zn=11, BfEEHE EEMEER RS RN Holling 11 TSN, 1ZIhHE S S 3 EEAR i H i
LA T, IR i 2RSSR U . I L RTRn BRRRIAT e R R
AP BAARCKEL, Bo B0, HAAmAREOR, MBGHEREUN, HIAAIR I AREN .

n =20, RIS R AR TR R gh Holling 1 ThAEON, 1% ZhAg S v 3 EtiA K 7 i
LR BT w3 KSR . B 20 &) 3 AT 4 M AT A
AN FEARRRAT RN R DA A7 I ARUK T 58 A B MAT NS R R L AR I AN, X RO K A i
FEHFLAI AR, SRR X R B O & R R DR E S 2, 1 R A B EMEERA
SEA AR R BAT N, X B A B IR A5 78 40 I W B U DUORE ORI A7, 3 i PR E D
FEMED Z R . (R MR N 8 BT N, XD AME X Sl & & KA RS LUAE A 1 &
IR, mRASBMBHEMZ MR, H—Jrm, hE 2. [ 3 fE 4 At a, o e M
HERINA TE A RAMAT NI 2 5 A BT A, P ILAZ I AR Y Bl 5 B 28 10 BRI RN o el i, 24

Table 1. Parameter values for numerical simulation of hiding behavior
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Figure 1. The population coexistent region of the two hiding behavior while n =1
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Figure 2. The population coexistent region of the two hiding behavior while n = 2 and the lager attack rate

Bl 2. & n=2 MEEHRE AR ERRAT A TR FE L FE

. A
S§ =17, da Sip=[\Bda
T —a 2 T T I 1 T 2 T

0.9
0.8
0.7
0.6
05
0.4
0.3

0.2H

0.1

0% 0.2 04 0.6 0.8 1 0o"z 0.2 04 0.6 0.8 1

Figure 3. The population coexistent region of the two hiding behavior while n = 2 and the moderate attack rate
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Figure 4. The population coexistent region of the two hiding behavior while n = 2 and the smaller attack rate
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Table 2. Parameter values for numerical simulation of habitat complexity
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Figure 5. The time series diagram of two population density while the smaller habitat complexity
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Figure 6. The time series diagram of two population density while the lager habitat complexity
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