Lecture 4: Splitting and killing

ACM 206, April 25, 2023
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Self-avoiding walks

1.
2.
3.
4.

Start at the point (0,0) in the 2-d integer lattice.
Travel one unit in a random direction (N/S/E/W).
Keep traveling left, right, or straight at random.

Travel for a long time (e.g., length 100) without using the same
vertex twice.
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Self-avoiding walks

A Monte Carlo approach

1. Simulate a random walk.
2. Return to origin on self-intersection.
3. Repeat until reaching the desired length.

1-th attempt that died at 4

0.04
0.02
0.00 ®
-0.02

—0.04

—004  -0.02 0.00 0.02 0.04



Self-avoiding walks
ooe

Self-avoiding walks

A faster Monte Carlo approach

1. Start at the origin, randomly select from the available vertices.
2. Repeat until failure or the desired length is reached.

3. Compute the importance weight
T-1 )
wr = n n; = #open vertices
T Hl’:() ty t # p
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—0.02

—004

-0.04 -0.02 0.00 002 0.04



Conclusion
o

Conclusion

It's a mystery: how many SAWs of a given length exist?



Conclusion
o

Conclusion

It's a mystery: how many SAWs of a given length exist?

Felipe and Noémie studied SAWSs over the summer, they discovered:



Conclusion
o

Conclusion

It's a mystery: how many SAWs of a given length exist?

Felipe and Noémie studied SAWSs over the summer, they discovered:

#length-T RWs = 4.37-1



Conclusion
o

Conclusion
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Felipe and Noémie studied SAWSs over the summer, they discovered:

#length-T RWs = 4.37-1

#length-T SAWs = E[wr] < 4-37 1
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Conclusion

It's a mystery: how many SAWs of a given length exist?

Felipe and Noémie studied SAWSs over the summer, they discovered:

Average wr of SAW of length T over 100000 runs
wr=2.07-2.667

—— SAW Growth
150 1 —— RW Growth

#length-T RWs = 4.37-1

log(# walks)

#length-T SAWs = E[wr] < 4-37 1
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