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Mathematical Analysis of the Diversity of Spider’s Web: the Optimal Form of
Spider’s Web
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The architecture of spider's web varies a lot in nature. Many researchers are
Interested in and trying to understand this diversity. It is meaningful to consider
which factor contributes to the variety of patterns of their webs. In this paper, we
concentrated on orb web, one of typical web's structures that is two-dimensional
circular, radial and gorgeous. We conducted an analysis by using mathematical
models that focused on two features of spider's web, whole size and mesh height,
which affect their success in prey capture. Our result shows that the optimal web

form is determined by distribution of prey size available.

1. Introduction

BRARICFEETI7EORIIF 2 2B IEELE>T5, BOFEEEL Tid tangled web,
sheet web, orb web D 3 OB LML N TV, ENENDRFEEIR 5L, tangled web |3 3
WICRICARBE AN R IEDIROZI N TEY, sheet web 1L —MRTHY., orb web iXHEIK
DHESR LIRFEIR DA DR SN TABITIE S > TVVB[1], AFFFE THD orb web i1,
BRARTIEL AL, ZOIRLEAFHESRICEL TELDHREIMT b TV 5(1,2,3],

— Iz, EPICEEOL B 7 E2HIT, YEREOPLELIIZORDTHHEL T, B
ICEER DB DRFEORLREBEOBRE Th 5, ROWRIIEOBESRIZHEZIHE
DIERTHY ., 7R LV PBHICELBETE D L) IClOBRE#ELSETE
eEZLNS,

AR TERE L TV I ROFBETCHLIBEOEREEMHE OMM»XITE LTI, &
RFRPITONTEY, 2L 27 EBRFATE 2BHORBOERCEL RS
RRIZ, ZNH L 7 ENEIHEDRE IBOMN X722 IR 5 Z L 23
BEINTWAM]L, —F T, EF IV VIR E LTiIE. BOETO 7 EDTEMERIC
DNWTEEETNVEL T TVAHAERR O[S, TENOLDET N TIX, R EDR
BERFIIRAOEMEEN, 7EBFORNNRER (TEHHRN) 2L > TEHOMERE
BREIN TV, LALBRRTIE, Z7ER3EHROEEZHRL, BEICE->TYH



30

OV A ARRERIIEDA D, B POBRERFLEOBRICEEBEEZ TV
EEz2 b3, £ THEHIETIL, orbweb IZBIT HDOFRDOBHFMENEER L OB
BRFICE > THESRD AR OV T, o203 A4 XL ZOME OM»IIZ
BEHLEEHEETVEN T THRTZITo R,

2. Models
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3. Results
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4. Discussion
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