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The roads to lead chaos in the pendulum system
FU Wu-jiu, RAO Huang-yun

(Department of Physics, East China Institute of Technology, Fuzhou, Jiangxi 344000, China)

Abstract: The roads that the pendulum system enter chaotic state is studied. Usual roads to lead chaos can

be found in the pendulum system. It is a typical system to introduce chaotic phenomenon.

Key words:single pendulum; chaotic road; heteroclinic tangle



B R T 1 YL Y B [H RRHE ..

(= fFhHA, Bz, FU Wu-jiu, RAO Huang-yun
3 PA FRACHL T 22 Bt &, YL, P, 344000

. Sz gyl PRU]

HELT) 4 COLLEGE PHYSICS

B0 2008, 27 (1)

W51 AL 3K

3230 (94%)

LORRAE ; 2t JRL i sl Ji% 2004

2. EHGEN; ZOCEG BOR AT AR B K% 1 2000
3.BELAE HIRBRNL 1993 (4-5)

4. Celso Grebogi;Edward Ott;James A Yorke Attractors an N-torus:Quasiperiodicity versus chaos 1985

5. Kunihiko Kaneko Oscillation and doubling of torus 1984(02)

6. 5k EZRI0 0 PR R SR A PUE > X IR R 1992

7. EHRARS SREE S R U 2 X ORI S ORI BR8] = JE i 2% 274 20001(05)
8. BT LR B ARG P IR IS Bl [T 30 - PE R 22224 2002 (04)

9. Ay FIRARIAE B SR S E FIRTA DYTIe ST - K2 HE 1998 (09)

A e i (1026)

Lo XU BRIGBL RAAK A3 FHE A0 BB T RS 3l [R50 - ) 22412003, 35 (5)

5. BRI, XTONG Hua—gao. CHEN Hao 7 FHJg 543 A i i DT 301 - K544 #2007, 26 (12)

2% BURYL. EAR. Hw BHBIZE IR N (£t 30]-2004

4. MROSCRI. BEAt . 3. Lin Wen—Gang. Chen Wei—Zhong. Zhu Yi-Fei JRaNIIN T — 4k R L 05 AR E 1L 2
W OATE S0 - R RS 2440 CHARRLZARD 2005, 41(2)

5. AEW L oSBT 1 — UG D8 S0 - B A 4152002, 20 (3)

6. ML, FE R, 2501, e, LTU Sheng-dian. WANG Yu-liang. LT Li—fang. MU Hai-feng i 28 #2504k
T DT 3] - K221 2008, 27 (1)

7. G EVE. RNGI. JIN YUTAO. LAT QINGMIN A5-FPICH. v HLA S 43 R s 2t R 48 DRI SO -l PSR
2007, 23 (5)

8. Mg K. MEL Fu-liang SPyBARERMES) g N 4RSS AR 4012 DI T 18 301 -5 22 B 24412008, 20 (3)

9. FINEME. Yu Liping F s s ins” [T 18 32 ] - B 204810 2010, 28 (25)

10. Zdt[E. £ 3. Li Jianguo. Wang Qiwen FL43 A BT Bh 20 X E A [ T8 SC T -l i RH4%2010, 28 (11)

Bl (3)

L DGR, EHOME. AR, 5kORVE HE g RS RITE DITHe ST -8 5 TR 2009 (5)
2. PMELE. VIR, XU, i) B X, XU STl PRl P IR VIS DRI 30 - R e ivE 24 e 24k 2010 (3)

3. B A RIEE Mat Lab ¥ PFAESE (3 didRsl P AN ] DT SC] - SL g ST YT SRR 2013 (11)

[\
s
:FAK
=~
bt

w
ng
<
N

ASCEERE: http://d. wanfangdata. com. cn/Periodical dxwl200801002. aspx



http://d.wanfangdata.com.cn/Periodical_dxwl200801002.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%ac%a6%e4%ba%94%e4%b9%85%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a5%b6%e9%bb%84%e4%ba%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FU+Wu-jiu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22RAO+Huang-yun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%9c%e5%8d%8e%e7%90%86%e5%b7%a5%e5%ad%a6%e9%99%a2%e7%89%a9%e7%90%86%e7%b3%bb%2c%e6%b1%9f%e8%a5%bf%2c%e6%8a%9a%e5%b7%9e%2c344000%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-dxwl.aspx
http://c.wanfangdata.com.cn/periodical-dxwl.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%a7%89%e6%ad%a3%3b%e5%bd%ad%e5%bb%ba%e5%8d%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-dxwl200801002%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%91%9e%e4%b8%bd%3b%e5%90%b4%e5%85%89%e6%95%8f%3b%e6%ae%b5%e8%89%af%e5%92%8c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-dxwl200801002%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%87%af%e5%8d%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-dxwl200801002%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Celso+Grebogi%3bEdward+Ott%3bJames+A+Yorke%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-dxwl200801002%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kunihiko+Kaneko%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-dxwl200801002%5e5.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%bc%9f%3b%e9%9c%8d%e6%8b%b3%e5%bf%a0%3b%e6%9d%8e%e9%aa%8a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-dxwl200801002%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e6%9f%8f%e6%9d%be%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_bjsfdxxb200005013.aspx
http://c.wanfangdata.com.cn/periodical-bjsfdxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%8e%e5%92%8c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_xbsfdxxb200204032.aspx
http://c.wanfangdata.com.cn/periodical-xbsfdxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%85%83%e6%9d%b0%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_dxwl199809002.aspx
http://c.wanfangdata.com.cn/periodical-dxwl.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%9b%af%e5%bd%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%bf%a0%e6%b1%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e4%bd%8d%e7%a7%8b%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_lxxb200305018&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_lxxb200305018.aspx
http://c.wanfangdata.com.cn/periodical-lxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%86%8a%e5%8c%96%e9%ab%98%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%b5%a9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIONG+Hua-gao%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Hao%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dxwl200712006&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_dxwl200712006.aspx
http://c.wanfangdata.com.cn/periodical-dxwl.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%ab%8b%e5%ae%8f%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%be%e7%8e%89%e6%b1%9f%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a4%8f%e5%bd%ac%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a6%e4%b8%bd%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6898559&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Conference_6898559.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e6%96%87%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e4%bc%9f%e4%b8%ad%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e9%80%b8%e6%96%90%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lin+Wen-Gang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+Wei-Zhong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhu+Yi-Fei%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_njdxxb200502012&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_njdxxb200502012.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_njdxxb200502012&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_njdxxb200502012.aspx
http://c.wanfangdata.com.cn/periodical-njdxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9c%8d%e6%98%8e%e5%b1%b1%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_wljxtt200203018&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_wljxtt200203018.aspx
http://c.wanfangdata.com.cn/periodical-wljxtt.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%b3%e7%9b%9b%e5%85%b8%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%8e%89%e8%89%af%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%b8%bd%e4%bb%bf%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%85%95%e6%b5%b7%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Sheng-dian%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Yu-liang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Li-fang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MU+Hai-feng%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dxwl200801005&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_dxwl200801005.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dxwl200801005&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_dxwl200801005.aspx
http://c.wanfangdata.com.cn/periodical-dxwl.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e7%8e%89%e6%b6%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a5%e6%b8%85%e6%b0%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIN+YUTAO%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LAI+QINGMIN%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_wjsjxx200705051&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_wjsjxx200705051.aspx
http://c.wanfangdata.com.cn/periodical-wjsjxx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%85%e7%94%ab%e8%89%af%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MEI+Fu-liang%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jxxyxb200803004&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_jxxyxb200803004.aspx
http://c.wanfangdata.com.cn/periodical-jxxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bf%9e%e4%b8%bd%e8%90%8d%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yu+Liping%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_wljxtt201025005&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_wljxtt201025005.aspx
http://c.wanfangdata.com.cn/periodical-wljxtt.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bb%ba%e5%9b%bd%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%a5%87%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Jianguo%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Qiwen%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hnkx201011003&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_hnkx201011003.aspx
http://c.wanfangdata.com.cn/periodical-hnkx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b2%e5%85%89%e4%bc%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%89%b3%e8%be%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b9%e5%be%b7%e6%bb%a8%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%a4%a9%e6%b4%8b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_wlygc200905008.aspx
http://c.wanfangdata.com.cn/periodical-wlygc.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e7%ba%a2%e7%ab%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%a4%e6%ad%a3%e6%96%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%93%b2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e5%90%91%e8%8b%b1%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%a3%8a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%92%a2%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_sqsfxyxb201003015.aspx
http://c.wanfangdata.com.cn/periodical-sqsfxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%a1%95%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%bd%a4%e5%b8%86%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%a0%b9%e5%85%a8%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%b5%b7%e7%8f%8d%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_sysyjyts201311016.aspx
http://c.wanfangdata.com.cn/periodical-sysyjyts.aspx
http://d.wanfangdata.com.cn/Periodical_dxwl200801002.aspx

