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HOMOMORHISM POLYNOMIALS
· Algebraic version of
pattern combing
problem.

Home2f(u) , flu) · How difficult it is
to compute them ?
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=> flu)f(utEE(G)



COUNTING HOMOMORNISM
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ALGEBRAIC CIRCULTS

AlgebraicComplexity - - F(M1 , Me , My , 29]
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CIRCUIT LOWER BOUNDS
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MONOTONE WORLD
There are explicit polyonials
which cannot be computed VNP
by small circuits. [Yehudayoff 20,
Theorem [Komarath , Pandey ,Rahul-2023)
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X-TREEWIDTH
Tree width quantifies "Tree"likeness. i
Decompose graphina treelet me
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X-TREEWIDTH
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BOUNDED TW- > CIRCUITS
Fin a pattern graphi
An are natural numbers

ptws (H) = twy(H)degtvertisea of N 1
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ALGEBRAIC BRANCHING PROGRAMS
(2)

& :
T
li 13 ·

lez & f(x ...,Mn) =Det ... ant.
S t &

T

Tree decomposition is
&

lis
&

& 132
-

a pati.
S

WXW
7

123
Patte width governs

the monotone

EZ) Lengi ABP complexity of Homn,

product of
Bounded versions are pwn (H).

linear poly on Theorem [This work]edge weights
Monotone length A ABP complexity
of Home is prunedenou

⑦ (nppis (n) + 1)



MONOTONE DEPTH HIERARCHY
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· Classical depth reduction results prove this is optimal.

· Near optimal hierarchy results were known Chillara
, Engels,

for small A = oflogn/loglogn) Limage ,
Srinivasan 2018



CONCLUSION
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