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Abstract

For the problem of multivariate nonlinear equations, which is difficult to be solved by using classical
optimization methods, firstly, we use swarm intelligent optimization algorithm to solve it. Secondly,
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in the process of problem transformation, a new objective function construction-exponential model
is proposed to realize the transformation of the problem. It has been verified that compared with the
traditional model, the exponential model effectively enhances the global search ability of the algo-
rithm in solving the single objective optimization problem. In addition, we adopted a differential
evolution algorithm with file set to solve the problem of root retention in the process of solving non-
linear equations, and adopted a random exponential method to enhance the diversity of algorithms.
On the six selected test sets of nonlinear equations, the exponential model showed advantages or
absolute advantages compared with the original model in relevant indicators. The experimental re-
sults show that the proposed model can effectively search multiple roots of the nonlinear equations
system, and compared with the traditional transformation model, the proposed exponential model
has more advantages in terms of root ratio and success rate.
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Colony Optimization, ACO). % 4idt{k 5i%(Differential Evolution, DE)%%.
2.4, ESHWEE

ZE oy SR [10] A SEAR : BELAE P — IR A, B IMAREE — D HIIRME, B AR A 05
BhRE AR SR AT A A A S BT LLEL, W SRR T JRACAMA,  WIEFEFT A
TERTAG RZIELA RN TAR A LA T AR SR TS, R IE AN W
HEA B AR 42 R fme L AR R T A 46 78 SRR AT

3. BETHEHIRBARBE X
3.1 RBB

BT R B AR, R e o B R DA I AR R T AR A IR A, AR ST T B A SR A A
R, HEEABARR: RIUAT KP AR H AR BRI T a5, B RO R R F AR R B R

minF(x):iZ:|fim(x)| 9)

Horbr m HIRT DOATSE BE RS 4, m] DUAR S P s B S0 AT B0 P AR B, Sl i) m B R
PR BEAT I BEADCAL . 24 m B L B0 2 FAH, 70 000 S R A6 R SR AR Gk D RE 2L i) R A E R R
BECR

minF(x):Zn:|fi(x)| (10)
Al
minF(x)zzn:fiz(x) (11)

DOI: 10.12677/0rf.2023.134408 4084 BE 51


https://doi.org/10.12677/orf.2023.134408

S

32. BHKRE

TEFREB AR A B b, R IREIEIT IR RS R S, m BENLA(2, 5, 10) =/ HR ok HL
—MERARTGER BT BEUE, 2B EBREPLISLIR IR, KX M 0] DS A R 1 5
E AR ZREE T, W e i BEAENS N AR L 1t 7 FE 4 ) R A b R0
3.3. HEIEHR

T AR R B YERE RN O T AR 2 M 7 FR A Il ) SR AR, AR SCHR[L1]H (R A P B AR A -
FHRZ (root ratio, RR) AL % (success rate, SR)K | W .

RR #iH AT

> " NOR,

RR=4<0L — © (12)
NOR N,

Hrp, N, ZEZFMALISAT RS KE, NOR, AT | MALis 7R IR AL, NOR 2417 NES T4
MR
SR i EA LW

SR=— (13)

o N, AR E] NES FFE M0 ok .
4, F{ESLLS

A VREE LI 5y, FRATE H Windows 10 #:4E 2% . ] MATLAB 1B S 95 | A CHR H I3 T4 5
R R, BT MATLAB2021b fRA R ESIZ 4T .

4.1. %R BEE

NSRRI AT R, AR SR T MR 2 i 4 1) /8 L AR L D7 R A0 ST i B2t AR AR A B2 14
RORBATIG, R =A 2 JeAREe R4, —A> 3 JudR&kitb e dl. —A 4 jedr&ertriedl. —4
5 JARLRIE T R4

4.2. MAEE

FEA SRR, BT ARG 22 20 HEA SR8 3 A — RIS AT PP AU RE RN A SR Ak I i — M (FE AR
L PEJT REAL IR E B A RS SR AR —MR), B AR R 4L IR AU R AT 2R, DRI RRAT Tk F 2
i 22 70 HEA SRR AR A PR B R 7 A 5 F AR R BAL 5 AR ST R 2H I, oot s i 22
T 5 IR 22 3 A A I DO 2 BEAE TR0 T AMAF R SRR AN 2 R R ORAFBOR,  DAREAF Sk
FEISATIERE R B AR TR LR, RIS SIAATARIL SN, FER BNZARKI AL B I IC R ARSI A AL £
ZJa, WARFTERA BT, DMETS RAREMS AR T HRZARL T R At AR, DA 9Bk
RIZRENE,  JF RSN 2 A PR BUR I T7 2N B H B e BOR LA 5 B AR A7 R 2 170 R SR A o

4.3. SEWBH

1) (EMRAGEE: 0=10° (R AFRANYES n<5);
2) BERPCEAR(TRE R RIE R ARG, BRAFMR): 6=107;
3) AMMARY ARG I K AMAEEL max, = NP, XA n) i, BariaqT 30 (N, =30).

DOI: 10.12677/0rf.2023.134408 4085 BE 51


https://doi.org/10.12677/orf.2023.134408

S

4.4. WESR

AFHREAE S TT 4L ERISROKII )

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00% N\

30.00% \
20.00%
10.00%

0.00%
6

1 2 3 4 5

— =) —m=1 m=2/5/10

Figure 1. SR (success rate) of different exponents on each system
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Figure 2. RR (root ratio) of different exponents on each system
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