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SCRIBE: YU-KANG CHENG (YC362)

RANDOM WALKS AND PROBABILISTIC INTERPRETATION OF CURRENT

Proof of Interpretation of Current
Define u, as the number of visits to vertex = on a random walk from vertex a to
vertex b before reaching b. Then,
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Thus, #= satisfies the same harnomc equation as v,.
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Let’s check the boundary conditions: & =0=u,s0setv, = &+

Ty - — LyaUy

gy = (Vg — vy)Cpy = ( - = = —Zu, — ——uy = Ppyuy
Y Y Y Cac Cm Cac Cy Y )
= net traversals of edge xy in a walk from a to b before reaching b

Sum of net traversals of each edge at @ = 1, and since the sum of traversals equals
the sum of currents at a as shown above, therefore the sum of currents at a is 1.

ESCAPE PROBABILITY

Call vp =0,v, = IReff = Reff £ UT“,Ceff = #ff

Escape Probability is the probability that a walk starting at a reaches b before re-
turning to a.

Need to show that P,,. = CC—J:‘

lqg = Z(U“ —vy)Coy = Z(l - Uy)%oa (when v, =1)
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Z vy Py, = Probability of walk starting at a coming back to a before reaching b,

so iqg = Cq(1 — Prob returning) = Cy Pes.
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1-D case: Reff =00 = Oeff =P, =0

2-D case:

Lower bound on resistance from a to b
Short out resistors in boxes around «
Number of resistors = 4 * Y _(Odd numbers)

3-D case:
To Be Continued ...
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