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Abstract 

Studies of the random walk proЬlem on fractal lattices with adsorbing botшdaries аге 
important fог pгactical (as а model fог polymeг adsoгption on rigid impenetгaЫe surfaces, 
when the polymeг-solvent system is in а nonhomogenoнs-fгactal container), as well as in the 
wideг context of the surface cгitical phenomena physics. ln this work we study the ргоЫеm of 
adsoгption of piecewise diгected гandom walks (PDW) on fгactal lattices that belong to the 
Sieгpinski-gasket (SC) family. Ву applying the гenoгmalization gгoup (RC) method in геа! 
space we calculate exactly cгitical exponent Ф, associated with the numbeг of the adsorbed 
steps, fог the Љ·st 1000 membeгs of the SC family. The exact гesнlts аге nнmeгically analyzed, 
the possiЫe гelation between the exponent Ф and the fractal pгopeгties is discussed, as well as 
the asymptotic behavioг of the exponent Ф in the vicinity of the fгactal-homogeneous lattice 
cгossover, when PDW on SC fractal becomes the common diгected walk on the tгiangulaг 
lattice. In addition, we соmраге ош гesнlts with the exact and Monte Сагlо RC гesults fог 
the self-avoiding walk model on SC fгac:tals, and, finally we test the Boнc:haud-Vannimenнs 
boнnds fог Ф. 

1. Introduction 

Hnder certain conditions the ро!уmег c:hain in а good solvent in the vicinity of an attrac:tive 
impenetraЫe wall c:an undeгgo an acisoгption-ciesoгption tгansition, which is а ргоЫеm of 
gгeat theoretical and pгactical impoгtance. The asymptotic behavioг of the aveгage nшnЬег 
М of adsorbed monomeгs c:an Ье sнmmaгizeti as: 

{ 

N(Ta - Т)l/Ф-1, 
М ,..._, NФ, 

(Т - Та)- 1 , 

fог Т < Та, 
fог Т =Та, 

fог Т >Та, 

(1) 

wheгe N denotes the aveгage total nнmЬег of monomeгs, Т is the tеmрегаtнге, Та is the 
cгitical tеmрегаtнге of the adsoгption, and Ф is the cгossoveг exponent [1]. The self-avoiding 
гantiom walk (SAW) model on lattices, with an inc:гeased pгobability of making steps along the 
]attice boнndary (adsoгbing wall), has been accepted as а goud model fог this phenomenon. 
In this гeport we pгesent the ргоЫеm of the adsoгption of а special nontrivial type of SA W, 
the so-c:alled piecewise diгec:ted r-anctom walk (PDW), on the Sieгpinski gasket (SC) family 
of fractals, whic:h allows нs to calc:нlate exac:tly the exponent Ф on апу SG fгactal (which is 
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numerical analysis, function g(b) in Е(1.7 does not tend to О fasteг than 1/ln Ь, which implies 
that 

lnK 
Фpvw rv -­

lnb 
(8) 

fог Ь --> оо. ln otheг words, althoнgh we can not say that Ф PDW is some simple fнnction 
of the fractal and spectral dimensions of the coпesponding fгactal (we could not find any, 
at least), we can say that behavior of ФPDW in the vicinity of the fгactal-Eнclidean lattice 
crossoveг is goveгned Ьу the fгactal dimension. Again, this is similaг to the v р DW behavior 
[ЗЈ. Finally, one can also notice in Fig.2 that ош values of Фр DW satisfy the Bouchaнd­
Vannimenus .нррег Фи = 1 - (d - ds)v and loweг Ф1 = d/ds bounds (with ds being the 
fгactal dimension of the adsoгbing wall, i.e. ds = 1 in ош case), proposed fог the SAW on 
fгactals, in contгast to the SAW case, wheгe the loweг bound, accoгding to MCRG гesults 
[6], is violated fог Ь ;::: 12. It is inteгesting to note hеге that fог laгge values of Ь loweг bound 
Ф1 rv 1/lnb behaves as Ф PDW (Еч.К). Similaг conclнsions wеге гecently oЬtained fог the 
simple гandom walk on n-simplex lattices [9) and fог the SAW on the same class of lattices 
in the п--> оо limit [10]. 
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