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Announcements

Project updates due tonight! I will start reading them early tomorrow morning.
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Project updates due tonight! I will start reading them early tomorrow morning.

Wednesday will be individual meetings with students/groups in my office again, no class.



Grimmett's method - randomize!

1 2 3

Party 1 quota: 1.1

Party 2 quota: 2.7

Party 3 quota: 2.1

Party 4 quota: 1.6

Party 5 quota: 0.7

Party 6 quota: 2.8
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Grimmett's method - randomize!

1 2 30.1Probability: 0.1
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Grimmett's method - randomize!

1 2 30.10.10.30.30.10.1 1 2 30.1 0.9

Pr[                      ] = 0 Pr[                      ] = 0.1
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Three problems in randomized apportionment

1. One party may receive a larger vote share (i.e., have a higher standard quota) but

fewer seats than another party.

1. > When lower quotas are all the same, this is inevitable. When they're different,

we can find the optimal apportionment in polynomial time.

2. If the house size increases and we re-randomize, a party may lose a seat.

1. > Actually, it's possible to compute a single lottery over rules that are each

house-monotone ex-post.

3. Correlations may cause non-monotonicities between joint probabilities of coalition

members being rounded up.

1. > An old method called Sampford rounding satisfies a weak monotonicity axiom,

with impossibilities and conjectures for stronger variants.



Notation

Setup:

 parties with standard quotas 

House size 

Residues  summing to 



Notation

Setup:

 parties with standard quotas 

House size 

Residues  summing to 

Two kinds of apportionment rules, where the latter is a subclass of the former:

General



Notation

Setup:

 parties with standard quotas 

House size 

Residues  summing to 

Two kinds of apportionment rules, where the latter is a subclass of the former:

General

"Oblivious"

Quotas Residues Indicators in ,

"Round up?"

Apportionment



Notation

Setup:

 parties with standard quotas 

House size 

Residues  summing to 

Two kinds of apportionment rules, where the latter is a subclass of the former:

General

"Oblivious"

Quotas Residues Indicators in ,

"Round up?"

Apportionment

Note: Today, upper/lower

quotas and ex ante

proportionality are non-

negotiable axioms!
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Problem 1: Envy (La Commare, T-F, working paper)

Suppose there are  states, with  and quotas (7.4, 7.6). What is the

expected envy under Grimmett's method?

Example

The envy of an apportionment  is the number of pairs  such

that  and .

Answer: 0.4 under any ex ante proportional rule (only one rule when ).

If all lower quotas are equal and residues are distinct, then the expected envy under

any ex ante proportional apportionment method is exactly

Theorem
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the total expected envy is . Observe that:

(by proportionality)

Thus,
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When lower quotas are different

Suppose there are  states, with  and quotas (1.4, 1.8, 3.2, 3.6). Is there

an envy-free apportionment?

Example

1 2 3

Party 1 quota: 1.4

Party 2 quota: 1.8

Party 3 quota: 3.2

Party 4 quota: 3.6

4
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Suppose there are  states, with  and quotas (1.4, 1.8, 3.2, 3.6). Is there

an envy-free apportionment?

Example

1 2 3

Party 1 quota: 1.4

Party 2 quota: 1.8

Party 3 quota: 3.2

Party 4 quota: 3.6
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When lower quotas are different

Suppose there are  states, with  and quotas (1.4, 1.8, 3.2, 3.6). Is there

an envy-free apportionment?

Example

1 2 3 4

Can select {},

{2}, or {1, 2}

Can select {},

{4}, or {3, 4}

.4 .2 .4

(2
, 2

, 3
, 3

)

(1
, 1

, 4
, 4

)

(1
, 2

, 3
, 4

)
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Minimizing envy

There is a polynomial-time algorithm to find an (ex ante proportional) envy-minimizing

randomized apportionment.

Theorem

There are instances in which an envy-free randomized apportionment exists, but any

oblivious randomized apportionment rule attains expected envy is . This gap is

tight.

Theorem

In every decennial census in the USA from 1790 to 2020, an envy-free randomized

apportionment exists.

Theorem



Experiments with uniformly random populations
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1

quota: 1/3Party 1 population: 100

quota: 2/3Party 2 population: 200

quota: 1/3Party 3 population: 100

quota: 2/3Party 4 population: 200

H = 2

1/3 2/3

Selecting {1, 3} is a toxic apportionment - there's no way to extend it in a way that

satisfies house-monotonicity.  

1

H = 3

quota: 1/2

quota: 1

quota: 1/2

quota: 1

1/2 1/2

There exists an ex ante proportional lottery over quota-compliant, house-monotone

deterministic apportionment rules, which can be computed in polynomial-time for each

house size H.

Theorem
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For an oblivious randomized apportionment rule , we'll write  to denote the

subset of parties that are selected to be rounded up.

We say that  satisfies selection monotonicity if, for any pair of residue profiles  and ,

and any , if   for all  and   for all , then

Grimmett's method, the two new algorithms we just talked about, and a whole bunch

of previously studied methods from the literature on dependent rounding all fail

selection monotonicity.

Theorem
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Our hero (?): Conditional Poisson rounding

Find values  and then select each set  of size  with probability .

Fun facts:

There always exist  satisfying the proporitonality constraints

In fact, the values are uniquely determined by 

The distribution maximizes the entropy over all proportional distribuitons on sets of

size 

For , , Mathematica told me that selection monotonicity holds if the following

polynomial is always positive...
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p1^4 p2^2 p4 p5 + 4 p0^4 p1^3 p2^3 p4 p5 + 4 p0^3 p1^4 p2^3 p4 p5 + 2 p0^4 p1^2 p2^4 p4 p5 + 4 p0^3 p1^3 p2^4 p4 p5 + 2 p0^2 p1^4 p2^4 p4 p5 + 3 p0^4 p1^4 p2 p3 p4 p5 + 11 p0^4 p1^3 p2^2 p3 p4 p5 + 14 p0^3 p1^4 p2^2 p3 p4 p5 + 11 p0^4 p1^2 p2^3 p3 p4 p5 + 30 p0^3 p1^3 p2^3 p3 p4 p5 + 17 p0^2 p1^4 p2^3

p3 p4 p5 + 3 p0^4 p1 p2^4 p3 p4 p5 + 14 p0^3 p1^2 p2^4 p3 p4 p5 + 17 p0^2 p1^3 p2^4 p3 p4 p5 + 6 p0 p1^4 p2^4 p3 p4 p5 + 5 p0^4 p1^3 p2 p3^2 p4 p5 + 5 p0^3 p1^4 p2 p3^2 p4 p5 + 13 p0^4 p1^2 p2^2 p3^2 p4 p5 + 31 p0^3 p1^3 p2^2 p3^2 p4 p5 + 17 p0^2 p1^4 p2^2 p3^2 p4 p5 + 5 p0^4 p1 p2^3 p3^2 p4 p5 + 31

p0^3 p1^2 p2^3 p3^2 p4 p5 + 39 p0^2 p1^3 p2^3 p3^2 p4 p5 + 11 p0 p1^4 p2^3 p3^2 p4 p5 + 5 p0^3 p1 p2^4 p3^2 p4 p5 + 17 p0^2 p1^2 p2^4 p3^2 p4 p5 + 11 p0 p1^3 p2^4 p3^2 p4 p5 + 2 p1^4 p2^4 p3^2 p4 p5 + 2 p0^4 p1^2 p2 p3^3 p4 p5 + 4 p0^3 p1^3 p2 p3^3 p4 p5 + 2 p0^2 p1^4 p2 p3^3 p4 p5 + 2 p0^4 p1 p2^2

p3^3 p4 p5 + 16 p0^3 p1^2 p2^2 p3^3 p4 p5 + 17 p0^2 p1^3 p2^2 p3^3 p4 p5 + 5 p0 p1^4 p2^2 p3^3 p4 p5 + 4 p0^3 p1 p2^3 p3^3 p4 p5 + 17 p0^2 p1^2 p2^3 p3^3 p4 p5 + 10 p0 p1^3 p2^3 p3^3 p4 p5 + 2 p1^4 p2^3 p3^3 p4 p5 + 2 p0^2 p1 p2^4 p3^3 p4 p5 + 5 p0 p1^2 p2^4 p3^3 p4 p5 + 2 p1^3 p2^4 p3^3 p4 p5 + p0^4

p1^4 p2 p4^2 p5 + 5 p0^4 p1^3 p2^2 p4^2 p5 + 6 p0^3 p1^4 p2^2 p4^2 p5 + 5 p0^4 p1^2 p2^3 p4^2 p5 + 14 p0^3 p1^3 p2^3 p4^2 p5 + 7 p0^2 p1^4 p2^3 p4^2 p5 + p0^4 p1 p2^4 p4^2 p5 + 6 p0^3 p1^2 p2^4 p4^2 p5 + 7 p0^2 p1^3 p2^4 p4^2 p5 + 2 p0 p1^4 p2^4 p4^2 p5 + 5 p0^4 p1^3 p2 p3 p4^2 p5 + 5 p0^3 p1^4 p2 p3

p4^2 p5 + 13 p0^4 p1^2 p2^2 p3 p4^2 p5 + 31 p0^3 p1^3 p2^2 p3 p4^2 p5 + 17 p0^2 p1^4 p2^2 p3 p4^2 p5 + 5 p0^4 p1 p2^3 p3 p4^2 p5 + 31 p0^3 p1^2 p2^3 p3 p4^2 p5 + 39 p0^2 p1^3 p2^3 p3 p4^2 p5 + 11 p0 p1^4 p2^3 p3 p4^2 p5 + 5 p0^3 p1 p2^4 p3 p4^2 p5 + 17 p0^2 p1^2 p2^4 p3 p4^2 p5 + 11 p0 p1^3 p2^4 p3

p4^2 p5 + 2 p1^4 p2^4 p3 p4^2 p5 + 6 p0^4 p1^2 p2 p3^2 p4^2 p5 + 16 p0^3 p1^3 p2 p3^2 p4^2 p5 + 7 p0^2 p1^4 p2 p3^2 p4^2 p5 + 6 p0^4 p1 p2^2 p3^2 p4^2 p5 + 32 p0^3 p1^2 p2^2 p3^2 p4^2 p5 + 39 p0^2 p1^3 p2^2 p3^2 p4^2 p5 + 12 p0 p1^4 p2^2 p3^2 p4^2 p5 + 16 p0^3 p1 p2^3 p3^2 p4^2 p5 + 39 p0^2 p1^2 p2^3

p3^2 p4^2 p5 + 30 p0 p1^3 p2^3 p3^2 p4^2 p5 + 3 p1^4 p2^3 p3^2 p4^2 p5 + 7 p0^2 p1 p2^4 p3^2 p4^2 p5 + 12 p0 p1^2 p2^4 p3^2 p4^2 p5 + 3 p1^3 p2^4 p3^2 p4^2 p5 + 2 p0^4 p1 p2 p3^3 p4^2 p5 + 6 p0^3 p1^2 p2 p3^3 p4^2 p5 + 7 p0^2 p1^3 p2 p3^3 p4^2 p5 + 2 p0 p1^4 p2 p3^3 p4^2 p5 + 6 p0^3 p1 p2^2 p3^3 p4^2

p5 + 17 p0^2 p1^2 p2^2 p3^3 p4^2 p5 + 11 p0 p1^3 p2^2 p3^3 p4^2 p5 + 2 p1^4 p2^2 p3^3 p4^2 p5 + 7 p0^2 p1 p2^3 p3^3 p4^2 p5 + 11 p0 p1^2 p2^3 p3^3 p4^2 p5 + 3 p1^3 p2^3 p3^3 p4^2 p5 + 2 p0 p1 p2^4 p3^3 p4^2 p5 + 2 p1^2 p2^4 p3^3 p4^2 p5 + p0^4 p1^3 p2 p4^3 p5 + p0^3 p1^4 p2 p4^3 p5 + p0^4 p1^2 p2^2

p4^3 p5 + 5 p0^3 p1^3 p2^2 p4^3 p5 + 2 p0^2 p1^4 p2^2 p4^3 p5 + p0^4 p1 p2^3 p4^3 p5 + 5 p0^3 p1^2 p2^3 p4^3 p5 + 7 p0^2 p1^3 p2^3 p4^3 p5 + 2 p0 p1^4 p2^3 p4^3 p5 + p0^3 p1 p2^4 p4^3 p5 + 2 p0^2 p1^2 p2^4 p4^3 p5 + 2 p0 p1^3 p2^4 p4^3 p5 + 2 p0^4 p1^2 p2 p3 p4^3 p5 + 4 p0^3 p1^3 p2 p3 p4^3 p5 + 2

p0^2 p1^4 p2 p3 p4^3 p5 + 2 p0^4 p1 p2^2 p3 p4^3 p5 + 16 p0^3 p1^2 p2^2 p3 p4^3 p5 + 17 p0^2 p1^3 p2^2 p3 p4^3 p5 + 5 p0 p1^4 p2^2 p3 p4^3 p5 + 4 p0^3 p1 p2^3 p3 p4^3 p5 + 17 p0^2 p1^2 p2^3 p3 p4^3 p5 + 10 p0 p1^3 p2^3 p3 p4^3 p5 + 2 p1^4 p2^3 p3 p4^3 p5 + 2 p0^2 p1 p2^4 p3 p4^3 p5 + 5 p0 p1^2 p2^4 p3

p4^3 p5 + 2 p1^3 p2^4 p3 p4^3 p5 + 2 p0^4 p1 p2 p3^2 p4^3 p5 + 6 p0^3 p1^2 p2 p3^2 p4^3 p5 + 7 p0^2 p1^3 p2 p3^2 p4^3 p5 + 2 p0 p1^4 p2 p3^2 p4^3 p5 + 6 p0^3 p1 p2^2 p3^2 p4^3 p5 + 17 p0^2 p1^2 p2^2 p3^2 p4^3 p5 + 11 p0 p1^3 p2^2 p3^2 p4^3 p5 + 2 p1^4 p2^2 p3^2 p4^3 p5 + 7 p0^2 p1 p2^3 p3^2 p4^3 p5 +

11 p0 p1^2 p2^3 p3^2 p4^3 p5 + 3 p1^3 p2^3 p3^2 p4^3 p5 + 2 p0 p1 p2^4 p3^2 p4^3 p5 + 2 p1^2 p2^4 p3^2 p4^3 p5 + 2 p0^3 p1 p2 p3^3 p4^3 p5 + 2 p0^2 p1^2 p2 p3^3 p4^3 p5 + 2 p0 p1^3 p2 p3^3 p4^3 p5 + 2 p0^2 p1 p2^2 p3^3 p4^3 p5 + 4 p0 p1^2 p2^2 p3^3 p4^3 p5 + 2 p1^3 p2^2 p3^3 p4^3 p5 + 2 p0 p1 p2^3 p3^3

p4^3 p5 + 2 p1^2 p2^3 p3^3 p4^3 p5 + p0^4 p1^4 p2^2 p5^2 + 2 p0^4 p1^3 p2^3 p5^2 + 2 p0^3 p1^4 p2^3 p5^2 + p0^4 p1^2 p2^4 p5^2 + 2 p0^3 p1^3 p2^4 p5^2 + p0^2 p1^4 p2^4 p5^2 + p0^4 p1^4 p2 p3 p5^2 + 6 p0^4 p1^3 p2^2 p3 p5^2 + 7 p0^3 p1^4 p2^2 p3 p5^2 + 6 p0^4 p1^2 p2^3 p3 p5^2 + 17 p0^3 p1^3 p2^3 p3

p5^2 + 8 p0^2 p1^4 p2^3 p3 p5^2 + p0^4 p1 p2^4 p3 p5^2 + 7 p0^3 p1^2 p2^4 p3 p5^2 + 8 p0^2 p1^3 p2^4 p3 p5^2 + 2 p0 p1^4 p2^4 p3 p5^2 + 3 p0^4 p1^3 p2 p3^2 p5^2 + 2 p0^3 p1^4 p2 p3^2 p5^2 + 5 p0^4 p1^2 p2^2 p3^2 p5^2 + 17 p0^3 p1^3 p2^2 p3^2 p5^2 + 6 p0^2 p1^4 p2^2 p3^2 p5^2 + 3 p0^4 p1 p2^3 p3^2

p5^2 + 17 p0^3 p1^2 p2^3 p3^2 p5^2 + 22 p0^2 p1^3 p2^3 p3^2 p5^2 + 6 p0 p1^4 p2^3 p3^2 p5^2 + 2 p0^3 p1 p2^4 p3^2 p5^2 + 6 p0^2 p1^2 p2^4 p3^2 p5^2 + 6 p0 p1^3 p2^4 p3^2 p5^2 + p1^4 p2^4 p3^2 p5^2 + p0^4 p1^2 p2 p3^3 p5^2 + 2 p0^3 p1^3 p2 p3^3 p5^2 + p0^4 p1 p2^2 p3^3 p5^2 + 7 p0^3 p1^2 p2^2 p3^3

p5^2 + 7 p0^2 p1^3 p2^2 p3^3 p5^2 + p0 p1^4 p2^2 p3^3 p5^2 + 2 p0^3 p1 p2^3 p3^3 p5^2 + 7 p0^2 p1^2 p2^3 p3^3 p5^2 + 5 p0 p1^3 p2^3 p3^3 p5^2 + p1^4 p2^3 p3^3 p5^2 + p0 p1^2 p2^4 p3^3 p5^2 + p1^3 p2^4 p3^3 p5^2 + p0^4 p1^4 p2 p4 p5^2 + 6 p0^4 p1^3 p2^2 p4 p5^2 + 7 p0^3 p1^4 p2^2 p4 p5^2 + 6 p0^4

p1^2 p2^3 p4 p5^2 + 17 p0^3 p1^3 p2^3 p4 p5^2 + 8 p0^2 p1^4 p2^3 p4 p5^2 + p0^4 p1 p2^4 p4 p5^2 + 7 p0^3 p1^2 p2^4 p4 p5^2 + 8 p0^2 p1^3 p2^4 p4 p5^2 + 2 p0 p1^4 p2^4 p4 p5^2 + 7 p0^4 p1^3 p2 p3 p4 p5^2 + 7 p0^3 p1^4 p2 p3 p4 p5^2 + 18 p0^4 p1^2 p2^2 p3 p4 p5^2 + 39 p0^3 p1^3 p2^2 p3 p4 p5^2 + 22 p0^2

p1^4 p2^2 p3 p4 p5^2 + 7 p0^4 p1 p2^3 p3 p4 p5^2 + 39 p0^3 p1^2 p2^3 p3 p4 p5^2 + 47 p0^2 p1^3 p2^3 p3 p4 p5^2 + 13 p0 p1^4 p2^3 p3 p4 p5^2 + 7 p0^3 p1 p2^4 p3 p4 p5^2 + 22 p0^2 p1^2 p2^4 p3 p4 p5^2 + 13 p0 p1^3 p2^4 p3 p4 p5^2 + 2 p1^4 p2^4 p3 p4 p5^2 + 6 p0^4 p1^2 p2 p3^2 p4 p5^2 + 17 p0^3 p1^3 p2

p3^2 p4 p5^2 + 7 p0^2 p1^4 p2 p3^2 p4 p5^2 + 6 p0^4 p1 p2^2 p3^2 p4 p5^2 + 39 p0^3 p1^2 p2^2 p3^2 p4 p5^2 + 46 p0^2 p1^3 p2^2 p3^2 p4 p5^2 + 12 p0 p1^4 p2^2 p3^2 p4 p5^2 + 17 p0^3 p1 p2^3 p3^2 p4 p5^2 + 46 p0^2 p1^2 p2^3 p3^2 p4 p5^2 + 31 p0 p1^3 p2^3 p3^2 p4 p5^2 + 3 p1^4 p2^3 p3^2 p4 p5^2 + 7 p0^2

p1 p2^4 p3^2 p4 p5^2 + 12 p0 p1^2 p2^4 p3^2 p4 p5^2 + 3 p1^3 p2^4 p3^2 p4 p5^2 + p0^4 p1 p2 p3^3 p4 p5^2 + 7 p0^3 p1^2 p2 p3^3 p4 p5^2 + 8 p0^2 p1^3 p2 p3^3 p4 p5^2 + p0 p1^4 p2 p3^3 p4 p5^2 + 7 p0^3 p1 p2^2 p3^3 p4 p5^2 + 20 p0^2 p1^2 p2^2 p3^3 p4 p5^2 + 12 p0 p1^3 p2^2 p3^3 p4 p5^2 + 2 p1^4 p2^2

p3^3 p4 p5^2 + 8 p0^2 p1 p2^3 p3^3 p4 p5^2 + 12 p0 p1^2 p2^3 p3^3 p4 p5^2 + 3 p1^3 p2^3 p3^3 p4 p5^2 + p0 p1 p2^4 p3^3 p4 p5^2 + 2 p1^2 p2^4 p3^3 p4 p5^2 + 3 p0^4 p1^3 p2 p4^2 p5^2 + 2 p0^3 p1^4 p2 p4^2 p5^2 + 5 p0^4 p1^2 p2^2 p4^2 p5^2 + 17 p0^3 p1^3 p2^2 p4^2 p5^2 + 6 p0^2 p1^4 p2^2 p4^2 p5^2 + 3

p0^4 p1 p2^3 p4^2 p5^2 + 17 p0^3 p1^2 p2^3 p4^2 p5^2 + 22 p0^2 p1^3 p2^3 p4^2 p5^2 + 6 p0 p1^4 p2^3 p4^2 p5^2 + 2 p0^3 p1 p2^4 p4^2 p5^2 + 6 p0^2 p1^2 p2^4 p4^2 p5^2 + 6 p0 p1^3 p2^4 p4^2 p5^2 + p1^4 p2^4 p4^2 p5^2 + 6 p0^4 p1^2 p2 p3 p4^2 p5^2 + 17 p0^3 p1^3 p2 p3 p4^2 p5^2 + 7 p0^2 p1^4 p2 p3 p4^2

p5^2 + 6 p0^4 p1 p2^2 p3 p4^2 p5^2 + 39 p0^3 p1^2 p2^2 p3 p4^2 p5^2 + 46 p0^2 p1^3 p2^2 p3 p4^2 p5^2 + 12 p0 p1^4 p2^2 p3 p4^2 p5^2 + 17 p0^3 p1 p2^3 p3 p4^2 p5^2 + 46 p0^2 p1^2 p2^3 p3 p4^2 p5^2 + 31 p0 p1^3 p2^3 p3 p4^2 p5^2 + 3 p1^4 p2^3 p3 p4^2 p5^2 + 7 p0^2 p1 p2^4 p3 p4^2 p5^2 + 12 p0 p1^2

p2^4 p3 p4^2 p5^2 + 3 p1^3 p2^4 p3 p4^2 p5^2 + 4 p0^4 p1 p2 p3^2 p4^2 p5^2 + 17 p0^3 p1^2 p2 p3^2 p4^2 p5^2 + 20 p0^2 p1^3 p2 p3^2 p4^2 p5^2 + 7 p0 p1^4 p2 p3^2 p4^2 p5^2 + 17 p0^3 p1 p2^2 p3^2 p4^2 p5^2 + 45 p0^2 p1^2 p2^2 p3^2 p4^2 p5^2 + 29 p0 p1^3 p2^2 p3^2 p4^2 p5^2 + 3 p1^4 p2^2 p3^2 p4^2 p5^2

+ 20 p0^2 p1 p2^3 p3^2 p4^2 p5^2 + 29 p0 p1^2 p2^3 p3^2 p4^2 p5^2 + 12 p1^3 p2^3 p3^2 p4^2 p5^2 + 7 p0 p1 p2^4 p3^2 p4^2 p5^2 + 3 p1^2 p2^4 p3^2 p4^2 p5^2 + 2 p0^3 p1 p2 p3^3 p4^2 p5^2 + 6 p0^2 p1^2 p2 p3^3 p4^2 p5^2 + 6 p0 p1^3 p2 p3^3 p4^2 p5^2 + p1^4 p2 p3^3 p4^2 p5^2 + 6 p0^2 p1 p2^2 p3^3 p4^2

p5^2 + 11 p0 p1^2 p2^2 p3^3 p4^2 p5^2 + 3 p1^3 p2^2 p3^3 p4^2 p5^2 + 6 p0 p1 p2^3 p3^3 p4^2 p5^2 + 3 p1^2 p2^3 p3^3 p4^2 p5^2 + p1 p2^4 p3^3 p4^2 p5^2 + p0^4 p1^2 p2 p4^3 p5^2 + 2 p0^3 p1^3 p2 p4^3 p5^2 + p0^4 p1 p2^2 p4^3 p5^2 + 7 p0^3 p1^2 p2^2 p4^3 p5^2 + 7 p0^2 p1^3 p2^2 p4^3 p5^2 + p0 p1^4 p2^2

p4^3 p5^2 + 2 p0^3 p1 p2^3 p4^3 p5^2 + 7 p0^2 p1^2 p2^3 p4^3 p5^2 + 5 p0 p1^3 p2^3 p4^3 p5^2 + p1^4 p2^3 p4^3 p5^2 + p0 p1^2 p2^4 p4^3 p5^2 + p1^3 p2^4 p4^3 p5^2 + p0^4 p1 p2 p3 p4^3 p5^2 + 7 p0^3 p1^2 p2 p3 p4^3 p5^2 + 8 p0^2 p1^3 p2 p3 p4^3 p5^2 + p0 p1^4 p2 p3 p4^3 p5^2 + 7 p0^3 p1 p2^2 p3 p4^3

p5^2 + 20 p0^2 p1^2 p2^2 p3 p4^3 p5^2 + 12 p0 p1^3 p2^2 p3 p4^3 p5^2 + 2 p1^4 p2^2 p3 p4^3 p5^2 + 8 p0^2 p1 p2^3 p3 p4^3 p5^2 + 12 p0 p1^2 p2^3 p3 p4^3 p5^2 + 3 p1^3 p2^3 p3 p4^3 p5^2 + p0 p1 p2^4 p3 p4^3 p5^2 + 2 p1^2 p2^4 p3 p4^3 p5^2 + 2 p0^3 p1 p2 p3^2 p4^3 p5^2 + 6 p0^2 p1^2 p2 p3^2 p4^3 p5^2 +

6 p0 p1^3 p2 p3^2 p4^3 p5^2 + p1^4 p2 p3^2 p4^3 p5^2 + 6 p0^2 p1 p2^2 p3^2 p4^3 p5^2 + 11 p0 p1^2 p2^2 p3^2 p4^3 p5^2 + 3 p1^3 p2^2 p3^2 p4^3 p5^2 + 6 p0 p1 p2^3 p3^2 p4^3 p5^2 + 3 p1^2 p2^3 p3^2 p4^3 p5^2 + p1 p2^4 p3^2 p4^3 p5^2 - p0^2 p1 p2 p3^3 p4^3 p5^2 + p1^3 p2 p3^3 p4^3 p5^2 + 2 p1^2 p2^2

p3^3 p4^3 p5^2 + p1 p2^3 p3^3 p4^3 p5^2 + 2 p0^4 p1^3 p2^2 p5^3 + 2 p0^3 p1^4 p2^2 p5^3 + 2 p0^4 p1^2 p2^3 p5^3 + 6 p0^3 p1^3 p2^3 p5^3 + 2 p0^2 p1^4 p2^3 p5^3 + 2 p0^3 p1^2 p2^4 p5^3 + 2 p0^2 p1^3 p2^4 p5^3 + 2 p0^4 p1^3 p2 p3 p5^3 + 2 p0^3 p1^4 p2 p3 p5^3 + 5 p0^4 p1^2 p2^2 p3 p5^3 + 11 p0^3 p1^3

p2^2 p3 p5^3 + 6 p0^2 p1^4 p2^2 p3 p5^3 + 2 p0^4 p1 p2^3 p3 p5^3 + 11 p0^3 p1^2 p2^3 p3 p5^3 + 13 p0^2 p1^3 p2^3 p3 p5^3 + 3 p0 p1^4 p2^3 p3 p5^3 + 2 p0^3 p1 p2^4 p3 p5^3 + 6 p0^2 p1^2 p2^4 p3 p5^3 + 3 p0 p1^3 p2^4 p3 p5^3 + 2 p0^4 p1^2 p2 p3^2 p5^3 + 5 p0^3 p1^3 p2 p3^2 p5^3 + p0^2 p1^4 p2 p3^2 p5^3

+ 2 p0^4 p1 p2^2 p3^2 p5^3 + 12 p0^3 p1^2 p2^2 p3^2 p5^3 + 12 p0^2 p1^3 p2^2 p3^2 p5^3 + 2 p0 p1^4 p2^2 p3^2 p5^3 + 5 p0^3 p1 p2^3 p3^2 p5^3 + 12 p0^2 p1^2 p2^3 p3^2 p5^3 + 8 p0 p1^3 p2^3 p3^2 p5^3 + p1^4 p2^3 p3^2 p5^3 + p0^2 p1 p2^4 p3^2 p5^3 + 2 p0 p1^2 p2^4 p3^2 p5^3 + p1^3 p2^4 p3^2 p5^3 + 2

p0^3 p1^2 p2 p3^3 p5^3 + p0^2 p1^3 p2 p3^3 p5^3 + 2 p0^3 p1 p2^2 p3^3 p5^3 + 7 p0^2 p1^2 p2^2 p3^3 p5^3 + 2 p0 p1^3 p2^2 p3^3 p5^3 + p0^2 p1 p2^3 p3^3 p5^3 + 2 p0 p1^2 p2^3 p3^3 p5^3 + p1^3 p2^3 p3^3 p5^3 + 2 p0^4 p1^3 p2 p4 p5^3 + 2 p0^3 p1^4 p2 p4 p5^3 + 5 p0^4 p1^2 p2^2 p4 p5^3 + 11 p0^3 p1^3 p2^2

p4 p5^3 + 6 p0^2 p1^4 p2^2 p4 p5^3 + 2 p0^4 p1 p2^3 p4 p5^3 + 11 p0^3 p1^2 p2^3 p4 p5^3 + 13 p0^2 p1^3 p2^3 p4 p5^3 + 3 p0 p1^4 p2^3 p4 p5^3 + 2 p0^3 p1 p2^4 p4 p5^3 + 6 p0^2 p1^2 p2^4 p4 p5^3 + 3 p0 p1^3 p2^4 p4 p5^3 + 5 p0^4 p1^2 p2 p3 p4 p5^3 + 10 p0^3 p1^3 p2 p3 p4 p5^3 + 5 p0^2 p1^4 p2 p3 p4 p5^3

+ 5 p0^4 p1 p2^2 p3 p4 p5^3 + 30 p0^3 p1^2 p2^2 p3 p4 p5^3 + 31 p0^2 p1^3 p2^2 p3 p4 p5^3 + 8 p0 p1^4 p2^2 p3 p4 p5^3 + 10 p0^3 p1 p2^3 p3 p4 p5^3 + 31 p0^2 p1^2 p2^3 p3 p4 p5^3 + 16 p0 p1^3 p2^3 p3 p4 p5^3 + 2 p1^4 p2^3 p3 p4 p5^3 + 5 p0^2 p1 p2^4 p3 p4 p5^3 + 8 p0 p1^2 p2^4 p3 p4 p5^3 + 2 p1^3 p2^4

p3 p4 p5^3 + 2 p0^4 p1 p2 p3^2 p4 p5^3 + 11 p0^3 p1^2 p2 p3^2 p4 p5^3 + 12 p0^2 p1^3 p2 p3^2 p4 p5^3 + 2 p0 p1^4 p2 p3^2 p4 p5^3 + 11 p0^3 p1 p2^2 p3^2 p4 p5^3 + 29 p0^2 p1^2 p2^2 p3^2 p4 p5^3 + 16 p0 p1^3 p2^2 p3^2 p4 p5^3 + 2 p1^4 p2^2 p3^2 p4 p5^3 + 12 p0^2 p1 p2^3 p3^2 p4 p5^3 + 16 p0 p1^2 p2^3

p3^2 p4 p5^3 + 3 p1^3 p2^3 p3^2 p4 p5^3 + 2 p0 p1 p2^4 p3^2 p4 p5^3 + 2 p1^2 p2^4 p3^2 p4 p5^3 + 2 p0^3 p1 p2 p3^3 p4 p5^3 + 6 p0^2 p1^2 p2 p3^3 p4 p5^3 + 2 p0 p1^3 p2 p3^3 p4 p5^3 + 6 p0^2 p1 p2^2 p3^3 p4 p5^3 + 8 p0 p1^2 p2^2 p3^3 p4 p5^3 + 2 p1^3 p2^2 p3^3 p4 p5^3 + 2 p0 p1 p2^3 p3^3 p4 p5^3 + 2

p1^2 p2^3 p3^3 p4 p5^3 + 2 p0^4 p1^2 p2 p4^2 p5^3 + 5 p0^3 p1^3 p2 p4^2 p5^3 + p0^2 p1^4 p2 p4^2 p5^3 + 2 p0^4 p1 p2^2 p4^2 p5^3 + 12 p0^3 p1^2 p2^2 p4^2 p5^3 + 12 p0^2 p1^3 p2^2 p4^2 p5^3 + 2 p0 p1^4 p2^2 p4^2 p5^3 + 5 p0^3 p1 p2^3 p4^2 p5^3 + 12 p0^2 p1^2 p2^3 p4^2 p5^3 + 8 p0 p1^3 p2^3 p4^2 p5^3

+ p1^4 p2^3 p4^2 p5^3 + p0^2 p1 p2^4 p4^2 p5^3 + 2 p0 p1^2 p2^4 p4^2 p5^3 + p1^3 p2^4 p4^2 p5^3 + 2 p0^4 p1 p2 p3 p4^2 p5^3 + 11 p0^3 p1^2 p2 p3 p4^2 p5^3 + 12 p0^2 p1^3 p2 p3 p4^2 p5^3 + 2 p0 p1^4 p2 p3 p4^2 p5^3 + 11 p0^3 p1 p2^2 p3 p4^2 p5^3 + 29 p0^2 p1^2 p2^2 p3 p4^2 p5^3 + 16 p0 p1^3 p2^2 p3

p4^2 p5^3 + 2 p1^4 p2^2 p3 p4^2 p5^3 + 12 p0^2 p1 p2^3 p3 p4^2 p5^3 + 16 p0 p1^2 p2^3 p3 p4^2 p5^3 + 3 p1^3 p2^3 p3 p4^2 p5^3 + 2 p0 p1 p2^4 p3 p4^2 p5^3 + 2 p1^2 p2^4 p3 p4^2 p5^3 + 4 p0^3 p1 p2 p3^2 p4^2 p5^3 + 11 p0^2 p1^2 p2 p3^2 p4^2 p5^3 + 8 p0 p1^3 p2 p3^2 p4^2 p5^3 + p1^4 p2 p3^2 p4^2 p5^3 +

11 p0^2 p1 p2^2 p3^2 p4^2 p5^3 + 16 p0 p1^2 p2^2 p3^2 p4^2 p5^3 + 3 p1^3 p2^2 p3^2 p4^2 p5^3 + 8 p0 p1 p2^3 p3^2 p4^2 p5^3 + 3 p1^2 p2^3 p3^2 p4^2 p5^3 + p1 p2^4 p3^2 p4^2 p5^3 + p0 p1^2 p2 p3^3 p4^2 p5^3 + p1^3 p2 p3^3 p4^2 p5^3 + p0 p1 p2^2 p3^3 p4^2 p5^3 + 2 p1^2 p2^2 p3^3 p4^2 p5^3 + p1 p2^3

p3^3 p4^2 p5^3 + 2 p0^3 p1^2 p2 p4^3 p5^3 + p0^2 p1^3 p2 p4^3 p5^3 + 2 p0^3 p1 p2^2 p4^3 p5^3 + 7 p0^2 p1^2 p2^2 p4^3 p5^3 + 2 p0 p1^3 p2^2 p4^3 p5^3 + p0^2 p1 p2^3 p4^3 p5^3 + 2 p0 p1^2 p2^3 p4^3 p5^3 + p1^3 p2^3 p4^3 p5^3 + 2 p0^3 p1 p2 p3 p4^3 p5^3 + 6 p0^2 p1^2 p2 p3 p4^3 p5^3 + 2 p0 p1^3 p2 p3

p4^3 p5^3 + 6 p0^2 p1 p2^2 p3 p4^3 p5^3 + 8 p0 p1^2 p2^2 p3 p4^3 p5^3 + 2 p1^3 p2^2 p3 p4^3 p5^3 + 2 p0 p1 p2^3 p3 p4^3 p5^3 + 2 p1^2 p2^3 p3 p4^3 p5^3 + p0 p1^2 p2 p3^2 p4^3 p5^3 + p1^3 p2 p3^2 p4^3 p5^3 + p0 p1 p2^2 p3^2 p4^3 p5^3 + 2 p1^2 p2^2 p3^2 p4^3 p5^3 + p1 p2^3 p3^2 p4^3 p5^3 + p0^4 p1^2

p2^2 p5^4 + 2 p0^3 p1^3 p2^2 p5^4 + p0^2 p1^4 p2^2 p5^4 + 2 p0^3 p1^2 p2^3 p5^4 + 2 p0^2 p1^3 p2^3 p5^4 + p0^2 p1^2 p2^4 p5^4 + p0^4 p1^2 p2 p3 p5^4 + 2 p0^3 p1^3 p2 p3 p5^4 + p0^2 p1^4 p2 p3 p5^4 + p0^4 p1 p2^2 p3 p5^4 + 3 p0^3 p1^2 p2^2 p3 p5^4 + 3 p0^2 p1^3 p2^2 p3 p5^4 + p0 p1^4 p2^2 p3 p5^4 + 2

p0^3 p1 p2^3 p3 p5^4 + 3 p0^2 p1^2 p2^3 p3 p5^4 + 2 p0 p1^3 p2^3 p3 p5^4 + p0^2 p1 p2^4 p3 p5^4 + p0 p1^2 p2^4 p3 p5^4 + 2 p0^3 p1^2 p2 p3^2 p5^4 + 2 p0^2 p1^3 p2 p3^2 p5^4 + 2 p0^3 p1 p2^2 p3^2 p5^4 + 3 p0^2 p1^2 p2^2 p3^2 p5^4 + 2 p0 p1^3 p2^2 p3^2 p5^4 + 2 p0^2 p1 p2^3 p3^2 p5^4 + 2 p0 p1^2 p2^3

p3^2 p5^4 + p0^2 p1^2 p2 p3^3 p5^4 + p0^2 p1 p2^2 p3^3 p5^4 + p0 p1^2 p2^2 p3^3 p5^4 + p0^4 p1^2 p2 p4 p5^4 + 2 p0^3 p1^3 p2 p4 p5^4 + p0^2 p1^4 p2 p4 p5^4 + p0^4 p1 p2^2 p4 p5^4 + 3 p0^3 p1^2 p2^2 p4 p5^4 + 3 p0^2 p1^3 p2^2 p4 p5^4 + p0 p1^4 p2^2 p4 p5^4 + 2 p0^3 p1 p2^3 p4 p5^4 + 3 p0^2 p1^2 p2^3

p4 p5^4 + 2 p0 p1^3 p2^3 p4 p5^4 + p0^2 p1 p2^4 p4 p5^4 + p0 p1^2 p2^4 p4 p5^4 + p0^4 p1 p2 p3 p4 p5^4 + 3 p0^3 p1^2 p2 p3 p4 p5^4 + 3 p0^2 p1^3 p2 p3 p4 p5^4 + p0 p1^4 p2 p3 p4 p5^4 + 3 p0^3 p1 p2^2 p3 p4 p5^4 + 12 p0^2 p1^2 p2^2 p3 p4 p5^4 + 3 p0 p1^3 p2^2 p3 p4 p5^4 + 3 p0^2 p1 p2^3 p3 p4 p5^4 + 3

p0 p1^2 p2^3 p3 p4 p5^4 + p0 p1 p2^4 p3 p4 p5^4 + 2 p0^3 p1 p2 p3^2 p4 p5^4 + 3 p0^2 p1^2 p2 p3^2 p4 p5^4 + 2 p0 p1^3 p2 p3^2 p4 p5^4 + 3 p0^2 p1 p2^2 p3^2 p4 p5^4 + 3 p0 p1^2 p2^2 p3^2 p4 p5^4 + 2 p0 p1 p2^3 p3^2 p4 p5^4 + p0^2 p1 p2 p3^3 p4 p5^4 + p0 p1^2 p2 p3^3 p4 p5^4 + p0 p1 p2^2 p3^3 p4 p5^4 + 2

p0^3 p1^2 p2 p4^2 p5^4 + 2 p0^2 p1^3 p2 p4^2 p5^4 + 2 p0^3 p1 p2^2 p4^2 p5^4 + 3 p0^2 p1^2 p2^2 p4^2 p5^4 + 2 p0 p1^3 p2^2 p4^2 p5^4 + 2 p0^2 p1 p2^3 p4^2 p5^4 + 2 p0 p1^2 p2^3 p4^2 p5^4 + 2 p0^3 p1 p2 p3 p4^2 p5^4 + 3 p0^2 p1^2 p2 p3 p4^2 p5^4 + 2 p0 p1^3 p2 p3 p4^2 p5^4 + 3 p0^2 p1 p2^2 p3 p4^2 p5^4

+ 3 p0 p1^2 p2^2 p3 p4^2 p5^4 + 2 p0 p1 p2^3 p3 p4^2 p5^4 + 2 p0^2 p1 p2 p3^2 p4^2 p5^4 + 2 p0 p1^2 p2 p3^2 p4^2 p5^4 + 2 p0 p1 p2^2 p3^2 p4^2 p5^4 + p0^2 p1^2 p2 p4^3 p5^4 + p0^2 p1 p2^2 p4^3 p5^4 + p0 p1^2 p2^2 p4^3 p5^4 + p0^2 p1 p2 p3 p4^3 p5^4 + p0 p1^2 p2 p3 p4^3 p5^4 + p0 p1 p2^2 p3 p4^3 p5^4



p0^4 p1^4 p2^2 p3^2 + 2 p0^4 p1^3 p2^3 p3^2 + 2 p0^3 p1^4 p2^3 p3^2 + p0^4 p1^2 p2^4 p3^2 + 2 p0^3 p1^3 p2^4 p3^2 + p0^2 p1^4 p2^4 p3^2 + p0^4 p1^3 p2^2 p3^3 + p0^3 p1^4 p2^2 p3^3 + p0^4 p1^2 p2^3 p3^3 + 3 p0^3 p1^3 p2^3 p3^3 + p0^2 p1^4 p2^3 p3^3 + p0^3 p1^2 p2^4 p3^3 + p0^2 p1^3 p2^4 p3^3 + 2

p0^4 p1^4 p2^2 p3 p4 + 4 p0^4 p1^3 p2^3 p3 p4 + 4 p0^3 p1^4 p2^3 p3 p4 + 2 p0^4 p1^2 p2^4 p3 p4 + 4 p0^3 p1^3 p2^4 p3 p4 + 2 p0^2 p1^4 p2^4 p3 p4 + p0^4 p1^4 p2 p3^2 p4 + 4 p0^4 p1^3 p2^2 p3^2 p4 + 5 p0^3 p1^4 p2^2 p3^2 p4 + 4 p0^4 p1^2 p2^3 p3^2 p4 + 11 p0^3 p1^3 p2^3 p3^2 p4 + 6 p0^2 p1^4 p2^3 p3^2

p4 + p0^4 p1 p2^4 p3^2 p4 + 5 p0^3 p1^2 p2^4 p3^2 p4 + 6 p0^2 p1^3 p2^4 p3^2 p4 + 2 p0 p1^4 p2^4 p3^2 p4 + p0^4 p1^3 p2 p3^3 p4 + p0^3 p1^4 p2 p3^3 p4 + 2 p0^4 p1^2 p2^2 p3^3 p4 + 5 p0^3 p1^3 p2^2 p3^3 p4 + 3 p0^2 p1^4 p2^2 p3^3 p4 + p0^4 p1 p2^3 p3^3 p4 + 5 p0^3 p1^2 p2^3 p3^3 p4 + 7 p0^2 p1^3 p2^3

p3^3 p4 + 2 p0 p1^4 p2^3 p3^3 p4 + p0^3 p1 p2^4 p3^3 p4 + 3 p0^2 p1^2 p2^4 p3^3 p4 + 2 p0 p1^3 p2^4 p3^3 p4 + p0^4 p1^4 p2^2 p4^2 + 2 p0^4 p1^3 p2^3 p4^2 + 2 p0^3 p1^4 p2^3 p4^2 + p0^4 p1^2 p2^4 p4^2 + 2 p0^3 p1^3 p2^4 p4^2 + p0^2 p1^4 p2^4 p4^2 + p0^4 p1^4 p2 p3 p4^2 + 4 p0^4 p1^3 p2^2 p3 p4^2 + 5

p0^3 p1^4 p2^2 p3 p4^2 + 4 p0^4 p1^2 p2^3 p3 p4^2 + 11 p0^3 p1^3 p2^3 p3 p4^2 + 6 p0^2 p1^4 p2^3 p3 p4^2 + p0^4 p1 p2^4 p3 p4^2 + 5 p0^3 p1^2 p2^4 p3 p4^2 + 6 p0^2 p1^3 p2^4 p3 p4^2 + 2 p0 p1^4 p2^4 p3 p4^2 + 2 p0^4 p1^3 p2 p3^2 p4^2 + p0^3 p1^4 p2 p3^2 p4^2 + 4 p0^4 p1^2 p2^2 p3^2 p4^2 + 13 p0^3

p1^3 p2^2 p3^2 p4^2 + 5 p0^2 p1^4 p2^2 p3^2 p4^2 + 2 p0^4 p1 p2^3 p3^2 p4^2 + 13 p0^3 p1^2 p2^3 p3^2 p4^2 + 18 p0^2 p1^3 p2^3 p3^2 p4^2 + 5 p0 p1^4 p2^3 p3^2 p4^2 + p0^3 p1 p2^4 p3^2 p4^2 + 5 p0^2 p1^2 p2^4 p3^2 p4^2 + 5 p0 p1^3 p2^4 p3^2 p4^2 + p1^4 p2^4 p3^2 p4^2 + 2 p0^4 p1^2 p2 p3^3 p4^2 + 2

p0^3 p1^3 p2 p3^3 p4^2 + p0^2 p1^4 p2 p3^3 p4^2 + 2 p0^4 p1 p2^2 p3^3 p4^2 + 6 p0^3 p1^2 p2^2 p3^3 p4^2 + 6 p0^2 p1^3 p2^2 p3^3 p4^2 + 2 p0 p1^4 p2^2 p3^3 p4^2 + 2 p0^3 p1 p2^3 p3^3 p4^2 + 6 p0^2 p1^2 p2^3 p3^3 p4^2 + 5 p0 p1^3 p2^3 p3^3 p4^2 + p1^4 p2^3 p3^3 p4^2 + p0^2 p1 p2^4 p3^3 p4^2 + 2 p0

p1^2 p2^4 p3^3 p4^2 + p1^3 p2^4 p3^3 p4^2 + p0^4 p1^3 p2^2 p4^3 + p0^3 p1^4 p2^2 p4^3 + p0^4 p1^2 p2^3 p4^3 + 3 p0^3 p1^3 p2^3 p4^3 + p0^2 p1^4 p2^3 p4^3 + p0^3 p1^2 p2^4 p4^3 + p0^2 p1^3 p2^4 p4^3 + p0^4 p1^3 p2 p3 p4^3 + p0^3 p1^4 p2 p3 p4^3 + 2 p0^4 p1^2 p2^2 p3 p4^3 + 5 p0^3 p1^3 p2^2 p3 p4^3 +

3 p0^2 p1^4 p2^2 p3 p4^3 + p0^4 p1 p2^3 p3 p4^3 + 5 p0^3 p1^2 p2^3 p3 p4^3 + 7 p0^2 p1^3 p2^3 p3 p4^3 + 2 p0 p1^4 p2^3 p3 p4^3 + p0^3 p1 p2^4 p3 p4^3 + 3 p0^2 p1^2 p2^4 p3 p4^3 + 2 p0 p1^3 p2^4 p3 p4^3 + 2 p0^4 p1^2 p2 p3^2 p4^3 + 2 p0^3 p1^3 p2 p3^2 p4^3 + p0^2 p1^4 p2 p3^2 p4^3 + 2 p0^4 p1 p2^2 p3^2

p4^3 + 6 p0^3 p1^2 p2^2 p3^2 p4^3 + 6 p0^2 p1^3 p2^2 p3^2 p4^3 + 2 p0 p1^4 p2^2 p3^2 p4^3 + 2 p0^3 p1 p2^3 p3^2 p4^3 + 6 p0^2 p1^2 p2^3 p3^2 p4^3 + 5 p0 p1^3 p2^3 p3^2 p4^3 + p1^4 p2^3 p3^2 p4^3 + p0^2 p1 p2^4 p3^2 p4^3 + 2 p0 p1^2 p2^4 p3^2 p4^3 + p1^3 p2^4 p3^2 p4^3 + 2 p0^3 p1^2 p2 p3^3 p4^3 +

p0^2 p1^3 p2 p3^3 p4^3 + 2 p0^3 p1 p2^2 p3^3 p4^3 + 4 p0^2 p1^2 p2^2 p3^3 p4^3 + 2 p0 p1^3 p2^2 p3^3 p4^3 + p0^2 p1 p2^3 p3^3 p4^3 + 2 p0 p1^2 p2^3 p3^3 p4^3 + p1^3 p2^3 p3^3 p4^3 + 2 p0^4 p1^4 p2^2 p3 p5 + 4 p0^4 p1^3 p2^3 p3 p5 + 4 p0^3 p1^4 p2^3 p3 p5 + 2 p0^4 p1^2 p2^4 p3 p5 + 4 p0^3 p1^3 p2^4 p3

p5 + 2 p0^2 p1^4 p2^4 p3 p5 + p0^4 p1^4 p2 p3^2 p5 + 5 p0^4 p1^3 p2^2 p3^2 p5 + 6 p0^3 p1^4 p2^2 p3^2 p5 + 5 p0^4 p1^2 p2^3 p3^2 p5 + 14 p0^3 p1^3 p2^3 p3^2 p5 + 7 p0^2 p1^4 p2^3 p3^2 p5 + p0^4 p1 p2^4 p3^2 p5 + 6 p0^3 p1^2 p2^4 p3^2 p5 + 7 p0^2 p1^3 p2^4 p3^2 p5 + 2 p0 p1^4 p2^4 p3^2 p5 + p0^4 p1^3

p2 p3^3 p5 + p0^3 p1^4 p2 p3^3 p5 + p0^4 p1^2 p2^2 p3^3 p5 + 5 p0^3 p1^3 p2^2 p3^3 p5 + 2 p0^2 p1^4 p2^2 p3^3 p5 + p0^4 p1 p2^3 p3^3 p5 + 5 p0^3 p1^2 p2^3 p3^3 p5 + 7 p0^2 p1^3 p2^3 p3^3 p5 + 2 p0 p1^4 p2^3 p3^3 p5 + p0^3 p1 p2^4 p3^3 p5 + 2 p0^2 p1^2 p2^4 p3^3 p5 + 2 p0 p1^3 p2^4 p3^3 p5 + 2 p0^4

p1^4 p2^2 p4 p5 + 4 p0^4 p1^3 p2^3 p4 p5 + 4 p0^3 p1^4 p2^3 p4 p5 + 2 p0^4 p1^2 p2^4 p4 p5 + 4 p0^3 p1^3 p2^4 p4 p5 + 2 p0^2 p1^4 p2^4 p4 p5 + 3 p0^4 p1^4 p2 p3 p4 p5 + 11 p0^4 p1^3 p2^2 p3 p4 p5 + 14 p0^3 p1^4 p2^2 p3 p4 p5 + 11 p0^4 p1^2 p2^3 p3 p4 p5 + 30 p0^3 p1^3 p2^3 p3 p4 p5 + 17 p0^2 p1^4 p2^3

p3 p4 p5 + 3 p0^4 p1 p2^4 p3 p4 p5 + 14 p0^3 p1^2 p2^4 p3 p4 p5 + 17 p0^2 p1^3 p2^4 p3 p4 p5 + 6 p0 p1^4 p2^4 p3 p4 p5 + 5 p0^4 p1^3 p2 p3^2 p4 p5 + 5 p0^3 p1^4 p2 p3^2 p4 p5 + 13 p0^4 p1^2 p2^2 p3^2 p4 p5 + 31 p0^3 p1^3 p2^2 p3^2 p4 p5 + 17 p0^2 p1^4 p2^2 p3^2 p4 p5 + 5 p0^4 p1 p2^3 p3^2 p4 p5 + 31

p0^3 p1^2 p2^3 p3^2 p4 p5 + 39 p0^2 p1^3 p2^3 p3^2 p4 p5 + 11 p0 p1^4 p2^3 p3^2 p4 p5 + 5 p0^3 p1 p2^4 p3^2 p4 p5 + 17 p0^2 p1^2 p2^4 p3^2 p4 p5 + 11 p0 p1^3 p2^4 p3^2 p4 p5 + 2 p1^4 p2^4 p3^2 p4 p5 + 2 p0^4 p1^2 p2 p3^3 p4 p5 + 4 p0^3 p1^3 p2 p3^3 p4 p5 + 2 p0^2 p1^4 p2 p3^3 p4 p5 + 2 p0^4 p1 p2^2

p3^3 p4 p5 + 16 p0^3 p1^2 p2^2 p3^3 p4 p5 + 17 p0^2 p1^3 p2^2 p3^3 p4 p5 + 5 p0 p1^4 p2^2 p3^3 p4 p5 + 4 p0^3 p1 p2^3 p3^3 p4 p5 + 17 p0^2 p1^2 p2^3 p3^3 p4 p5 + 10 p0 p1^3 p2^3 p3^3 p4 p5 + 2 p1^4 p2^3 p3^3 p4 p5 + 2 p0^2 p1 p2^4 p3^3 p4 p5 + 5 p0 p1^2 p2^4 p3^3 p4 p5 + 2 p1^3 p2^4 p3^3 p4 p5 + p0^4

p1^4 p2 p4^2 p5 + 5 p0^4 p1^3 p2^2 p4^2 p5 + 6 p0^3 p1^4 p2^2 p4^2 p5 + 5 p0^4 p1^2 p2^3 p4^2 p5 + 14 p0^3 p1^3 p2^3 p4^2 p5 + 7 p0^2 p1^4 p2^3 p4^2 p5 + p0^4 p1 p2^4 p4^2 p5 + 6 p0^3 p1^2 p2^4 p4^2 p5 + 7 p0^2 p1^3 p2^4 p4^2 p5 + 2 p0 p1^4 p2^4 p4^2 p5 + 5 p0^4 p1^3 p2 p3 p4^2 p5 + 5 p0^3 p1^4 p2 p3

p4^2 p5 + 13 p0^4 p1^2 p2^2 p3 p4^2 p5 + 31 p0^3 p1^3 p2^2 p3 p4^2 p5 + 17 p0^2 p1^4 p2^2 p3 p4^2 p5 + 5 p0^4 p1 p2^3 p3 p4^2 p5 + 31 p0^3 p1^2 p2^3 p3 p4^2 p5 + 39 p0^2 p1^3 p2^3 p3 p4^2 p5 + 11 p0 p1^4 p2^3 p3 p4^2 p5 + 5 p0^3 p1 p2^4 p3 p4^2 p5 + 17 p0^2 p1^2 p2^4 p3 p4^2 p5 + 11 p0 p1^3 p2^4 p3

p4^2 p5 + 2 p1^4 p2^4 p3 p4^2 p5 + 6 p0^4 p1^2 p2 p3^2 p4^2 p5 + 16 p0^3 p1^3 p2 p3^2 p4^2 p5 + 7 p0^2 p1^4 p2 p3^2 p4^2 p5 + 6 p0^4 p1 p2^2 p3^2 p4^2 p5 + 32 p0^3 p1^2 p2^2 p3^2 p4^2 p5 + 39 p0^2 p1^3 p2^2 p3^2 p4^2 p5 + 12 p0 p1^4 p2^2 p3^2 p4^2 p5 + 16 p0^3 p1 p2^3 p3^2 p4^2 p5 + 39 p0^2 p1^2 p2^3

p3^2 p4^2 p5 + 30 p0 p1^3 p2^3 p3^2 p4^2 p5 + 3 p1^4 p2^3 p3^2 p4^2 p5 + 7 p0^2 p1 p2^4 p3^2 p4^2 p5 + 12 p0 p1^2 p2^4 p3^2 p4^2 p5 + 3 p1^3 p2^4 p3^2 p4^2 p5 + 2 p0^4 p1 p2 p3^3 p4^2 p5 + 6 p0^3 p1^2 p2 p3^3 p4^2 p5 + 7 p0^2 p1^3 p2 p3^3 p4^2 p5 + 2 p0 p1^4 p2 p3^3 p4^2 p5 + 6 p0^3 p1 p2^2 p3^3 p4^2

p5 + 17 p0^2 p1^2 p2^2 p3^3 p4^2 p5 + 11 p0 p1^3 p2^2 p3^3 p4^2 p5 + 2 p1^4 p2^2 p3^3 p4^2 p5 + 7 p0^2 p1 p2^3 p3^3 p4^2 p5 + 11 p0 p1^2 p2^3 p3^3 p4^2 p5 + 3 p1^3 p2^3 p3^3 p4^2 p5 + 2 p0 p1 p2^4 p3^3 p4^2 p5 + 2 p1^2 p2^4 p3^3 p4^2 p5 + p0^4 p1^3 p2 p4^3 p5 + p0^3 p1^4 p2 p4^3 p5 + p0^4 p1^2 p2^2

p4^3 p5 + 5 p0^3 p1^3 p2^2 p4^3 p5 + 2 p0^2 p1^4 p2^2 p4^3 p5 + p0^4 p1 p2^3 p4^3 p5 + 5 p0^3 p1^2 p2^3 p4^3 p5 + 7 p0^2 p1^3 p2^3 p4^3 p5 + 2 p0 p1^4 p2^3 p4^3 p5 + p0^3 p1 p2^4 p4^3 p5 + 2 p0^2 p1^2 p2^4 p4^3 p5 + 2 p0 p1^3 p2^4 p4^3 p5 + 2 p0^4 p1^2 p2 p3 p4^3 p5 + 4 p0^3 p1^3 p2 p3 p4^3 p5 + 2

p0^2 p1^4 p2 p3 p4^3 p5 + 2 p0^4 p1 p2^2 p3 p4^3 p5 + 16 p0^3 p1^2 p2^2 p3 p4^3 p5 + 17 p0^2 p1^3 p2^2 p3 p4^3 p5 + 5 p0 p1^4 p2^2 p3 p4^3 p5 + 4 p0^3 p1 p2^3 p3 p4^3 p5 + 17 p0^2 p1^2 p2^3 p3 p4^3 p5 + 10 p0 p1^3 p2^3 p3 p4^3 p5 + 2 p1^4 p2^3 p3 p4^3 p5 + 2 p0^2 p1 p2^4 p3 p4^3 p5 + 5 p0 p1^2 p2^4 p3

p4^3 p5 + 2 p1^3 p2^4 p3 p4^3 p5 + 2 p0^4 p1 p2 p3^2 p4^3 p5 + 6 p0^3 p1^2 p2 p3^2 p4^3 p5 + 7 p0^2 p1^3 p2 p3^2 p4^3 p5 + 2 p0 p1^4 p2 p3^2 p4^3 p5 + 6 p0^3 p1 p2^2 p3^2 p4^3 p5 + 17 p0^2 p1^2 p2^2 p3^2 p4^3 p5 + 11 p0 p1^3 p2^2 p3^2 p4^3 p5 + 2 p1^4 p2^2 p3^2 p4^3 p5 + 7 p0^2 p1 p2^3 p3^2 p4^3 p5 +

11 p0 p1^2 p2^3 p3^2 p4^3 p5 + 3 p1^3 p2^3 p3^2 p4^3 p5 + 2 p0 p1 p2^4 p3^2 p4^3 p5 + 2 p1^2 p2^4 p3^2 p4^3 p5 + 2 p0^3 p1 p2 p3^3 p4^3 p5 + 2 p0^2 p1^2 p2 p3^3 p4^3 p5 + 2 p0 p1^3 p2 p3^3 p4^3 p5 + 2 p0^2 p1 p2^2 p3^3 p4^3 p5 + 4 p0 p1^2 p2^2 p3^3 p4^3 p5 + 2 p1^3 p2^2 p3^3 p4^3 p5 + 2 p0 p1 p2^3 p3^3

p4^3 p5 + 2 p1^2 p2^3 p3^3 p4^3 p5 + p0^4 p1^4 p2^2 p5^2 + 2 p0^4 p1^3 p2^3 p5^2 + 2 p0^3 p1^4 p2^3 p5^2 + p0^4 p1^2 p2^4 p5^2 + 2 p0^3 p1^3 p2^4 p5^2 + p0^2 p1^4 p2^4 p5^2 + p0^4 p1^4 p2 p3 p5^2 + 6 p0^4 p1^3 p2^2 p3 p5^2 + 7 p0^3 p1^4 p2^2 p3 p5^2 + 6 p0^4 p1^2 p2^3 p3 p5^2 + 17 p0^3 p1^3 p2^3 p3

p5^2 + 8 p0^2 p1^4 p2^3 p3 p5^2 + p0^4 p1 p2^4 p3 p5^2 + 7 p0^3 p1^2 p2^4 p3 p5^2 + 8 p0^2 p1^3 p2^4 p3 p5^2 + 2 p0 p1^4 p2^4 p3 p5^2 + 3 p0^4 p1^3 p2 p3^2 p5^2 + 2 p0^3 p1^4 p2 p3^2 p5^2 + 5 p0^4 p1^2 p2^2 p3^2 p5^2 + 17 p0^3 p1^3 p2^2 p3^2 p5^2 + 6 p0^2 p1^4 p2^2 p3^2 p5^2 + 3 p0^4 p1 p2^3 p3^2

p5^2 + 17 p0^3 p1^2 p2^3 p3^2 p5^2 + 22 p0^2 p1^3 p2^3 p3^2 p5^2 + 6 p0 p1^4 p2^3 p3^2 p5^2 + 2 p0^3 p1 p2^4 p3^2 p5^2 + 6 p0^2 p1^2 p2^4 p3^2 p5^2 + 6 p0 p1^3 p2^4 p3^2 p5^2 + p1^4 p2^4 p3^2 p5^2 + p0^4 p1^2 p2 p3^3 p5^2 + 2 p0^3 p1^3 p2 p3^3 p5^2 + p0^4 p1 p2^2 p3^3 p5^2 + 7 p0^3 p1^2 p2^2 p3^3

p5^2 + 7 p0^2 p1^3 p2^2 p3^3 p5^2 + p0 p1^4 p2^2 p3^3 p5^2 + 2 p0^3 p1 p2^3 p3^3 p5^2 + 7 p0^2 p1^2 p2^3 p3^3 p5^2 + 5 p0 p1^3 p2^3 p3^3 p5^2 + p1^4 p2^3 p3^3 p5^2 + p0 p1^2 p2^4 p3^3 p5^2 + p1^3 p2^4 p3^3 p5^2 + p0^4 p1^4 p2 p4 p5^2 + 6 p0^4 p1^3 p2^2 p4 p5^2 + 7 p0^3 p1^4 p2^2 p4 p5^2 + 6 p0^4

p1^2 p2^3 p4 p5^2 + 17 p0^3 p1^3 p2^3 p4 p5^2 + 8 p0^2 p1^4 p2^3 p4 p5^2 + p0^4 p1 p2^4 p4 p5^2 + 7 p0^3 p1^2 p2^4 p4 p5^2 + 8 p0^2 p1^3 p2^4 p4 p5^2 + 2 p0 p1^4 p2^4 p4 p5^2 + 7 p0^4 p1^3 p2 p3 p4 p5^2 + 7 p0^3 p1^4 p2 p3 p4 p5^2 + 18 p0^4 p1^2 p2^2 p3 p4 p5^2 + 39 p0^3 p1^3 p2^2 p3 p4 p5^2 + 22 p0^2

p1^4 p2^2 p3 p4 p5^2 + 7 p0^4 p1 p2^3 p3 p4 p5^2 + 39 p0^3 p1^2 p2^3 p3 p4 p5^2 + 47 p0^2 p1^3 p2^3 p3 p4 p5^2 + 13 p0 p1^4 p2^3 p3 p4 p5^2 + 7 p0^3 p1 p2^4 p3 p4 p5^2 + 22 p0^2 p1^2 p2^4 p3 p4 p5^2 + 13 p0 p1^3 p2^4 p3 p4 p5^2 + 2 p1^4 p2^4 p3 p4 p5^2 + 6 p0^4 p1^2 p2 p3^2 p4 p5^2 + 17 p0^3 p1^3 p2

p3^2 p4 p5^2 + 7 p0^2 p1^4 p2 p3^2 p4 p5^2 + 6 p0^4 p1 p2^2 p3^2 p4 p5^2 + 39 p0^3 p1^2 p2^2 p3^2 p4 p5^2 + 46 p0^2 p1^3 p2^2 p3^2 p4 p5^2 + 12 p0 p1^4 p2^2 p3^2 p4 p5^2 + 17 p0^3 p1 p2^3 p3^2 p4 p5^2 + 46 p0^2 p1^2 p2^3 p3^2 p4 p5^2 + 31 p0 p1^3 p2^3 p3^2 p4 p5^2 + 3 p1^4 p2^3 p3^2 p4 p5^2 + 7 p0^2

p1 p2^4 p3^2 p4 p5^2 + 12 p0 p1^2 p2^4 p3^2 p4 p5^2 + 3 p1^3 p2^4 p3^2 p4 p5^2 + p0^4 p1 p2 p3^3 p4 p5^2 + 7 p0^3 p1^2 p2 p3^3 p4 p5^2 + 8 p0^2 p1^3 p2 p3^3 p4 p5^2 + p0 p1^4 p2 p3^3 p4 p5^2 + 7 p0^3 p1 p2^2 p3^3 p4 p5^2 + 20 p0^2 p1^2 p2^2 p3^3 p4 p5^2 + 12 p0 p1^3 p2^2 p3^3 p4 p5^2 + 2 p1^4 p2^2

p3^3 p4 p5^2 + 8 p0^2 p1 p2^3 p3^3 p4 p5^2 + 12 p0 p1^2 p2^3 p3^3 p4 p5^2 + 3 p1^3 p2^3 p3^3 p4 p5^2 + p0 p1 p2^4 p3^3 p4 p5^2 + 2 p1^2 p2^4 p3^3 p4 p5^2 + 3 p0^4 p1^3 p2 p4^2 p5^2 + 2 p0^3 p1^4 p2 p4^2 p5^2 + 5 p0^4 p1^2 p2^2 p4^2 p5^2 + 17 p0^3 p1^3 p2^2 p4^2 p5^2 + 6 p0^2 p1^4 p2^2 p4^2 p5^2 + 3

p0^4 p1 p2^3 p4^2 p5^2 + 17 p0^3 p1^2 p2^3 p4^2 p5^2 + 22 p0^2 p1^3 p2^3 p4^2 p5^2 + 6 p0 p1^4 p2^3 p4^2 p5^2 + 2 p0^3 p1 p2^4 p4^2 p5^2 + 6 p0^2 p1^2 p2^4 p4^2 p5^2 + 6 p0 p1^3 p2^4 p4^2 p5^2 + p1^4 p2^4 p4^2 p5^2 + 6 p0^4 p1^2 p2 p3 p4^2 p5^2 + 17 p0^3 p1^3 p2 p3 p4^2 p5^2 + 7 p0^2 p1^4 p2 p3 p4^2

p5^2 + 6 p0^4 p1 p2^2 p3 p4^2 p5^2 + 39 p0^3 p1^2 p2^2 p3 p4^2 p5^2 + 46 p0^2 p1^3 p2^2 p3 p4^2 p5^2 + 12 p0 p1^4 p2^2 p3 p4^2 p5^2 + 17 p0^3 p1 p2^3 p3 p4^2 p5^2 + 46 p0^2 p1^2 p2^3 p3 p4^2 p5^2 + 31 p0 p1^3 p2^3 p3 p4^2 p5^2 + 3 p1^4 p2^3 p3 p4^2 p5^2 + 7 p0^2 p1 p2^4 p3 p4^2 p5^2 + 12 p0 p1^2

p2^4 p3 p4^2 p5^2 + 3 p1^3 p2^4 p3 p4^2 p5^2 + 4 p0^4 p1 p2 p3^2 p4^2 p5^2 + 17 p0^3 p1^2 p2 p3^2 p4^2 p5^2 + 20 p0^2 p1^3 p2 p3^2 p4^2 p5^2 + 7 p0 p1^4 p2 p3^2 p4^2 p5^2 + 17 p0^3 p1 p2^2 p3^2 p4^2 p5^2 + 45 p0^2 p1^2 p2^2 p3^2 p4^2 p5^2 + 29 p0 p1^3 p2^2 p3^2 p4^2 p5^2 + 3 p1^4 p2^2 p3^2 p4^2 p5^2

+ 20 p0^2 p1 p2^3 p3^2 p4^2 p5^2 + 29 p0 p1^2 p2^3 p3^2 p4^2 p5^2 + 12 p1^3 p2^3 p3^2 p4^2 p5^2 + 7 p0 p1 p2^4 p3^2 p4^2 p5^2 + 3 p1^2 p2^4 p3^2 p4^2 p5^2 + 2 p0^3 p1 p2 p3^3 p4^2 p5^2 + 6 p0^2 p1^2 p2 p3^3 p4^2 p5^2 + 6 p0 p1^3 p2 p3^3 p4^2 p5^2 + p1^4 p2 p3^3 p4^2 p5^2 + 6 p0^2 p1 p2^2 p3^3 p4^2

p5^2 + 11 p0 p1^2 p2^2 p3^3 p4^2 p5^2 + 3 p1^3 p2^2 p3^3 p4^2 p5^2 + 6 p0 p1 p2^3 p3^3 p4^2 p5^2 + 3 p1^2 p2^3 p3^3 p4^2 p5^2 + p1 p2^4 p3^3 p4^2 p5^2 + p0^4 p1^2 p2 p4^3 p5^2 + 2 p0^3 p1^3 p2 p4^3 p5^2 + p0^4 p1 p2^2 p4^3 p5^2 + 7 p0^3 p1^2 p2^2 p4^3 p5^2 + 7 p0^2 p1^3 p2^2 p4^3 p5^2 + p0 p1^4 p2^2

p4^3 p5^2 + 2 p0^3 p1 p2^3 p4^3 p5^2 + 7 p0^2 p1^2 p2^3 p4^3 p5^2 + 5 p0 p1^3 p2^3 p4^3 p5^2 + p1^4 p2^3 p4^3 p5^2 + p0 p1^2 p2^4 p4^3 p5^2 + p1^3 p2^4 p4^3 p5^2 + p0^4 p1 p2 p3 p4^3 p5^2 + 7 p0^3 p1^2 p2 p3 p4^3 p5^2 + 8 p0^2 p1^3 p2 p3 p4^3 p5^2 + p0 p1^4 p2 p3 p4^3 p5^2 + 7 p0^3 p1 p2^2 p3 p4^3

p5^2 + 20 p0^2 p1^2 p2^2 p3 p4^3 p5^2 + 12 p0 p1^3 p2^2 p3 p4^3 p5^2 + 2 p1^4 p2^2 p3 p4^3 p5^2 + 8 p0^2 p1 p2^3 p3 p4^3 p5^2 + 12 p0 p1^2 p2^3 p3 p4^3 p5^2 + 3 p1^3 p2^3 p3 p4^3 p5^2 + p0 p1 p2^4 p3 p4^3 p5^2 + 2 p1^2 p2^4 p3 p4^3 p5^2 + 2 p0^3 p1 p2 p3^2 p4^3 p5^2 + 6 p0^2 p1^2 p2 p3^2 p4^3 p5^2 +

6 p0 p1^3 p2 p3^2 p4^3 p5^2 + p1^4 p2 p3^2 p4^3 p5^2 + 6 p0^2 p1 p2^2 p3^2 p4^3 p5^2 + 11 p0 p1^2 p2^2 p3^2 p4^3 p5^2 + 3 p1^3 p2^2 p3^2 p4^3 p5^2 + 6 p0 p1 p2^3 p3^2 p4^3 p5^2 + 3 p1^2 p2^3 p3^2 p4^3 p5^2 + p1 p2^4 p3^2 p4^3 p5^2 - p0^2 p1 p2 p3^3 p4^3 p5^2 + p1^3 p2 p3^3 p4^3 p5^2 + 2 p1^2 p2^2

p3^3 p4^3 p5^2 + p1 p2^3 p3^3 p4^3 p5^2 + 2 p0^4 p1^3 p2^2 p5^3 + 2 p0^3 p1^4 p2^2 p5^3 + 2 p0^4 p1^2 p2^3 p5^3 + 6 p0^3 p1^3 p2^3 p5^3 + 2 p0^2 p1^4 p2^3 p5^3 + 2 p0^3 p1^2 p2^4 p5^3 + 2 p0^2 p1^3 p2^4 p5^3 + 2 p0^4 p1^3 p2 p3 p5^3 + 2 p0^3 p1^4 p2 p3 p5^3 + 5 p0^4 p1^2 p2^2 p3 p5^3 + 11 p0^3 p1^3

p2^2 p3 p5^3 + 6 p0^2 p1^4 p2^2 p3 p5^3 + 2 p0^4 p1 p2^3 p3 p5^3 + 11 p0^3 p1^2 p2^3 p3 p5^3 + 13 p0^2 p1^3 p2^3 p3 p5^3 + 3 p0 p1^4 p2^3 p3 p5^3 + 2 p0^3 p1 p2^4 p3 p5^3 + 6 p0^2 p1^2 p2^4 p3 p5^3 + 3 p0 p1^3 p2^4 p3 p5^3 + 2 p0^4 p1^2 p2 p3^2 p5^3 + 5 p0^3 p1^3 p2 p3^2 p5^3 + p0^2 p1^4 p2 p3^2 p5^3

+ 2 p0^4 p1 p2^2 p3^2 p5^3 + 12 p0^3 p1^2 p2^2 p3^2 p5^3 + 12 p0^2 p1^3 p2^2 p3^2 p5^3 + 2 p0 p1^4 p2^2 p3^2 p5^3 + 5 p0^3 p1 p2^3 p3^2 p5^3 + 12 p0^2 p1^2 p2^3 p3^2 p5^3 + 8 p0 p1^3 p2^3 p3^2 p5^3 + p1^4 p2^3 p3^2 p5^3 + p0^2 p1 p2^4 p3^2 p5^3 + 2 p0 p1^2 p2^4 p3^2 p5^3 + p1^3 p2^4 p3^2 p5^3 + 2

p0^3 p1^2 p2 p3^3 p5^3 + p0^2 p1^3 p2 p3^3 p5^3 + 2 p0^3 p1 p2^2 p3^3 p5^3 + 7 p0^2 p1^2 p2^2 p3^3 p5^3 + 2 p0 p1^3 p2^2 p3^3 p5^3 + p0^2 p1 p2^3 p3^3 p5^3 + 2 p0 p1^2 p2^3 p3^3 p5^3 + p1^3 p2^3 p3^3 p5^3 + 2 p0^4 p1^3 p2 p4 p5^3 + 2 p0^3 p1^4 p2 p4 p5^3 + 5 p0^4 p1^2 p2^2 p4 p5^3 + 11 p0^3 p1^3 p2^2

p4 p5^3 + 6 p0^2 p1^4 p2^2 p4 p5^3 + 2 p0^4 p1 p2^3 p4 p5^3 + 11 p0^3 p1^2 p2^3 p4 p5^3 + 13 p0^2 p1^3 p2^3 p4 p5^3 + 3 p0 p1^4 p2^3 p4 p5^3 + 2 p0^3 p1 p2^4 p4 p5^3 + 6 p0^2 p1^2 p2^4 p4 p5^3 + 3 p0 p1^3 p2^4 p4 p5^3 + 5 p0^4 p1^2 p2 p3 p4 p5^3 + 10 p0^3 p1^3 p2 p3 p4 p5^3 + 5 p0^2 p1^4 p2 p3 p4 p5^3

+ 5 p0^4 p1 p2^2 p3 p4 p5^3 + 30 p0^3 p1^2 p2^2 p3 p4 p5^3 + 31 p0^2 p1^3 p2^2 p3 p4 p5^3 + 8 p0 p1^4 p2^2 p3 p4 p5^3 + 10 p0^3 p1 p2^3 p3 p4 p5^3 + 31 p0^2 p1^2 p2^3 p3 p4 p5^3 + 16 p0 p1^3 p2^3 p3 p4 p5^3 + 2 p1^4 p2^3 p3 p4 p5^3 + 5 p0^2 p1 p2^4 p3 p4 p5^3 + 8 p0 p1^2 p2^4 p3 p4 p5^3 + 2 p1^3 p2^4

p3 p4 p5^3 + 2 p0^4 p1 p2 p3^2 p4 p5^3 + 11 p0^3 p1^2 p2 p3^2 p4 p5^3 + 12 p0^2 p1^3 p2 p3^2 p4 p5^3 + 2 p0 p1^4 p2 p3^2 p4 p5^3 + 11 p0^3 p1 p2^2 p3^2 p4 p5^3 + 29 p0^2 p1^2 p2^2 p3^2 p4 p5^3 + 16 p0 p1^3 p2^2 p3^2 p4 p5^3 + 2 p1^4 p2^2 p3^2 p4 p5^3 + 12 p0^2 p1 p2^3 p3^2 p4 p5^3 + 16 p0 p1^2 p2^3

p3^2 p4 p5^3 + 3 p1^3 p2^3 p3^2 p4 p5^3 + 2 p0 p1 p2^4 p3^2 p4 p5^3 + 2 p1^2 p2^4 p3^2 p4 p5^3 + 2 p0^3 p1 p2 p3^3 p4 p5^3 + 6 p0^2 p1^2 p2 p3^3 p4 p5^3 + 2 p0 p1^3 p2 p3^3 p4 p5^3 + 6 p0^2 p1 p2^2 p3^3 p4 p5^3 + 8 p0 p1^2 p2^2 p3^3 p4 p5^3 + 2 p1^3 p2^2 p3^3 p4 p5^3 + 2 p0 p1 p2^3 p3^3 p4 p5^3 + 2

p1^2 p2^3 p3^3 p4 p5^3 + 2 p0^4 p1^2 p2 p4^2 p5^3 + 5 p0^3 p1^3 p2 p4^2 p5^3 + p0^2 p1^4 p2 p4^2 p5^3 + 2 p0^4 p1 p2^2 p4^2 p5^3 + 12 p0^3 p1^2 p2^2 p4^2 p5^3 + 12 p0^2 p1^3 p2^2 p4^2 p5^3 + 2 p0 p1^4 p2^2 p4^2 p5^3 + 5 p0^3 p1 p2^3 p4^2 p5^3 + 12 p0^2 p1^2 p2^3 p4^2 p5^3 + 8 p0 p1^3 p2^3 p4^2 p5^3

+ p1^4 p2^3 p4^2 p5^3 + p0^2 p1 p2^4 p4^2 p5^3 + 2 p0 p1^2 p2^4 p4^2 p5^3 + p1^3 p2^4 p4^2 p5^3 + 2 p0^4 p1 p2 p3 p4^2 p5^3 + 11 p0^3 p1^2 p2 p3 p4^2 p5^3 + 12 p0^2 p1^3 p2 p3 p4^2 p5^3 + 2 p0 p1^4 p2 p3 p4^2 p5^3 + 11 p0^3 p1 p2^2 p3 p4^2 p5^3 + 29 p0^2 p1^2 p2^2 p3 p4^2 p5^3 + 16 p0 p1^3 p2^2 p3

p4^2 p5^3 + 2 p1^4 p2^2 p3 p4^2 p5^3 + 12 p0^2 p1 p2^3 p3 p4^2 p5^3 + 16 p0 p1^2 p2^3 p3 p4^2 p5^3 + 3 p1^3 p2^3 p3 p4^2 p5^3 + 2 p0 p1 p2^4 p3 p4^2 p5^3 + 2 p1^2 p2^4 p3 p4^2 p5^3 + 4 p0^3 p1 p2 p3^2 p4^2 p5^3 + 11 p0^2 p1^2 p2 p3^2 p4^2 p5^3 + 8 p0 p1^3 p2 p3^2 p4^2 p5^3 + p1^4 p2 p3^2 p4^2 p5^3 +

11 p0^2 p1 p2^2 p3^2 p4^2 p5^3 + 16 p0 p1^2 p2^2 p3^2 p4^2 p5^3 + 3 p1^3 p2^2 p3^2 p4^2 p5^3 + 8 p0 p1 p2^3 p3^2 p4^2 p5^3 + 3 p1^2 p2^3 p3^2 p4^2 p5^3 + p1 p2^4 p3^2 p4^2 p5^3 + p0 p1^2 p2 p3^3 p4^2 p5^3 + p1^3 p2 p3^3 p4^2 p5^3 + p0 p1 p2^2 p3^3 p4^2 p5^3 + 2 p1^2 p2^2 p3^3 p4^2 p5^3 + p1 p2^3

p3^3 p4^2 p5^3 + 2 p0^3 p1^2 p2 p4^3 p5^3 + p0^2 p1^3 p2 p4^3 p5^3 + 2 p0^3 p1 p2^2 p4^3 p5^3 + 7 p0^2 p1^2 p2^2 p4^3 p5^3 + 2 p0 p1^3 p2^2 p4^3 p5^3 + p0^2 p1 p2^3 p4^3 p5^3 + 2 p0 p1^2 p2^3 p4^3 p5^3 + p1^3 p2^3 p4^3 p5^3 + 2 p0^3 p1 p2 p3 p4^3 p5^3 + 6 p0^2 p1^2 p2 p3 p4^3 p5^3 + 2 p0 p1^3 p2 p3

p4^3 p5^3 + 6 p0^2 p1 p2^2 p3 p4^3 p5^3 + 8 p0 p1^2 p2^2 p3 p4^3 p5^3 + 2 p1^3 p2^2 p3 p4^3 p5^3 + 2 p0 p1 p2^3 p3 p4^3 p5^3 + 2 p1^2 p2^3 p3 p4^3 p5^3 + p0 p1^2 p2 p3^2 p4^3 p5^3 + p1^3 p2 p3^2 p4^3 p5^3 + p0 p1 p2^2 p3^2 p4^3 p5^3 + 2 p1^2 p2^2 p3^2 p4^3 p5^3 + p1 p2^3 p3^2 p4^3 p5^3 + p0^4 p1^2

p2^2 p5^4 + 2 p0^3 p1^3 p2^2 p5^4 + p0^2 p1^4 p2^2 p5^4 + 2 p0^3 p1^2 p2^3 p5^4 + 2 p0^2 p1^3 p2^3 p5^4 + p0^2 p1^2 p2^4 p5^4 + p0^4 p1^2 p2 p3 p5^4 + 2 p0^3 p1^3 p2 p3 p5^4 + p0^2 p1^4 p2 p3 p5^4 + p0^4 p1 p2^2 p3 p5^4 + 3 p0^3 p1^2 p2^2 p3 p5^4 + 3 p0^2 p1^3 p2^2 p3 p5^4 + p0 p1^4 p2^2 p3 p5^4 + 2

p0^3 p1 p2^3 p3 p5^4 + 3 p0^2 p1^2 p2^3 p3 p5^4 + 2 p0 p1^3 p2^3 p3 p5^4 + p0^2 p1 p2^4 p3 p5^4 + p0 p1^2 p2^4 p3 p5^4 + 2 p0^3 p1^2 p2 p3^2 p5^4 + 2 p0^2 p1^3 p2 p3^2 p5^4 + 2 p0^3 p1 p2^2 p3^2 p5^4 + 3 p0^2 p1^2 p2^2 p3^2 p5^4 + 2 p0 p1^3 p2^2 p3^2 p5^4 + 2 p0^2 p1 p2^3 p3^2 p5^4 + 2 p0 p1^2 p2^3

p3^2 p5^4 + p0^2 p1^2 p2 p3^3 p5^4 + p0^2 p1 p2^2 p3^3 p5^4 + p0 p1^2 p2^2 p3^3 p5^4 + p0^4 p1^2 p2 p4 p5^4 + 2 p0^3 p1^3 p2 p4 p5^4 + p0^2 p1^4 p2 p4 p5^4 + p0^4 p1 p2^2 p4 p5^4 + 3 p0^3 p1^2 p2^2 p4 p5^4 + 3 p0^2 p1^3 p2^2 p4 p5^4 + p0 p1^4 p2^2 p4 p5^4 + 2 p0^3 p1 p2^3 p4 p5^4 + 3 p0^2 p1^2 p2^3

p4 p5^4 + 2 p0 p1^3 p2^3 p4 p5^4 + p0^2 p1 p2^4 p4 p5^4 + p0 p1^2 p2^4 p4 p5^4 + p0^4 p1 p2 p3 p4 p5^4 + 3 p0^3 p1^2 p2 p3 p4 p5^4 + 3 p0^2 p1^3 p2 p3 p4 p5^4 + p0 p1^4 p2 p3 p4 p5^4 + 3 p0^3 p1 p2^2 p3 p4 p5^4 + 12 p0^2 p1^2 p2^2 p3 p4 p5^4 + 3 p0 p1^3 p2^2 p3 p4 p5^4 + 3 p0^2 p1 p2^3 p3 p4 p5^4 + 3

p0 p1^2 p2^3 p3 p4 p5^4 + p0 p1 p2^4 p3 p4 p5^4 + 2 p0^3 p1 p2 p3^2 p4 p5^4 + 3 p0^2 p1^2 p2 p3^2 p4 p5^4 + 2 p0 p1^3 p2 p3^2 p4 p5^4 + 3 p0^2 p1 p2^2 p3^2 p4 p5^4 + 3 p0 p1^2 p2^2 p3^2 p4 p5^4 + 2 p0 p1 p2^3 p3^2 p4 p5^4 + p0^2 p1 p2 p3^3 p4 p5^4 + p0 p1^2 p2 p3^3 p4 p5^4 + p0 p1 p2^2 p3^3 p4 p5^4 + 2

p0^3 p1^2 p2 p4^2 p5^4 + 2 p0^2 p1^3 p2 p4^2 p5^4 + 2 p0^3 p1 p2^2 p4^2 p5^4 + 3 p0^2 p1^2 p2^2 p4^2 p5^4 + 2 p0 p1^3 p2^2 p4^2 p5^4 + 2 p0^2 p1 p2^3 p4^2 p5^4 + 2 p0 p1^2 p2^3 p4^2 p5^4 + 2 p0^3 p1 p2 p3 p4^2 p5^4 + 3 p0^2 p1^2 p2 p3 p4^2 p5^4 + 2 p0 p1^3 p2 p3 p4^2 p5^4 + 3 p0^2 p1 p2^2 p3 p4^2 p5^4

+ 3 p0 p1^2 p2^2 p3 p4^2 p5^4 + 2 p0 p1 p2^3 p3 p4^2 p5^4 + 2 p0^2 p1 p2 p3^2 p4^2 p5^4 + 2 p0 p1^2 p2 p3^2 p4^2 p5^4 + 2 p0 p1 p2^2 p3^2 p4^2 p5^4 + p0^2 p1^2 p2 p4^3 p5^4 + p0^2 p1 p2^2 p4^3 p5^4 + p0 p1^2 p2^2 p4^3 p5^4 + p0^2 p1 p2 p3 p4^3 p5^4 + p0 p1^2 p2 p3 p4^3 p5^4 + p0 p1 p2^2 p3 p4^3 p5^4



p0^4 p1^4 p2^2 p3^2 + 2 p0^4 p1^3 p2^3 p3^2 + 2 p0^3 p1^4 p2^3 p3^2 + p0^4 p1^2 p2^4 p3^2 + 2 p0^3 p1^3 p2^4 p3^2 + p0^2 p1^4 p2^4 p3^2 + p0^4 p1^3 p2^2 p3^3 + p0^3 p1^4 p2^2 p3^3 + p0^4 p1^2 p2^3 p3^3 + 3 p0^3 p1^3 p2^3 p3^3 + p0^2 p1^4 p2^3 p3^3 + p0^3 p1^2 p2^4 p3^3 + p0^2 p1^3 p2^4 p3^3 + 2

p0^4 p1^4 p2^2 p3 p4 + 4 p0^4 p1^3 p2^3 p3 p4 + 4 p0^3 p1^4 p2^3 p3 p4 + 2 p0^4 p1^2 p2^4 p3 p4 + 4 p0^3 p1^3 p2^4 p3 p4 + 2 p0^2 p1^4 p2^4 p3 p4 + p0^4 p1^4 p2 p3^2 p4 + 4 p0^4 p1^3 p2^2 p3^2 p4 + 5 p0^3 p1^4 p2^2 p3^2 p4 + 4 p0^4 p1^2 p2^3 p3^2 p4 + 11 p0^3 p1^3 p2^3 p3^2 p4 + 6 p0^2 p1^4 p2^3 p3^2

p4 + p0^4 p1 p2^4 p3^2 p4 + 5 p0^3 p1^2 p2^4 p3^2 p4 + 6 p0^2 p1^3 p2^4 p3^2 p4 + 2 p0 p1^4 p2^4 p3^2 p4 + p0^4 p1^3 p2 p3^3 p4 + p0^3 p1^4 p2 p3^3 p4 + 2 p0^4 p1^2 p2^2 p3^3 p4 + 5 p0^3 p1^3 p2^2 p3^3 p4 + 3 p0^2 p1^4 p2^2 p3^3 p4 + p0^4 p1 p2^3 p3^3 p4 + 5 p0^3 p1^2 p2^3 p3^3 p4 + 7 p0^2 p1^3 p2^3

p3^3 p4 + 2 p0 p1^4 p2^3 p3^3 p4 + p0^3 p1 p2^4 p3^3 p4 + 3 p0^2 p1^2 p2^4 p3^3 p4 + 2 p0 p1^3 p2^4 p3^3 p4 + p0^4 p1^4 p2^2 p4^2 + 2 p0^4 p1^3 p2^3 p4^2 + 2 p0^3 p1^4 p2^3 p4^2 + p0^4 p1^2 p2^4 p4^2 + 2 p0^3 p1^3 p2^4 p4^2 + p0^2 p1^4 p2^4 p4^2 + p0^4 p1^4 p2 p3 p4^2 + 4 p0^4 p1^3 p2^2 p3 p4^2 + 5

p0^3 p1^4 p2^2 p3 p4^2 + 4 p0^4 p1^2 p2^3 p3 p4^2 + 11 p0^3 p1^3 p2^3 p3 p4^2 + 6 p0^2 p1^4 p2^3 p3 p4^2 + p0^4 p1 p2^4 p3 p4^2 + 5 p0^3 p1^2 p2^4 p3 p4^2 + 6 p0^2 p1^3 p2^4 p3 p4^2 + 2 p0 p1^4 p2^4 p3 p4^2 + 2 p0^4 p1^3 p2 p3^2 p4^2 + p0^3 p1^4 p2 p3^2 p4^2 + 4 p0^4 p1^2 p2^2 p3^2 p4^2 + 13 p0^3

p1^3 p2^2 p3^2 p4^2 + 5 p0^2 p1^4 p2^2 p3^2 p4^2 + 2 p0^4 p1 p2^3 p3^2 p4^2 + 13 p0^3 p1^2 p2^3 p3^2 p4^2 + 18 p0^2 p1^3 p2^3 p3^2 p4^2 + 5 p0 p1^4 p2^3 p3^2 p4^2 + p0^3 p1 p2^4 p3^2 p4^2 + 5 p0^2 p1^2 p2^4 p3^2 p4^2 + 5 p0 p1^3 p2^4 p3^2 p4^2 + p1^4 p2^4 p3^2 p4^2 + 2 p0^4 p1^2 p2 p3^3 p4^2 + 2

p0^3 p1^3 p2 p3^3 p4^2 + p0^2 p1^4 p2 p3^3 p4^2 + 2 p0^4 p1 p2^2 p3^3 p4^2 + 6 p0^3 p1^2 p2^2 p3^3 p4^2 + 6 p0^2 p1^3 p2^2 p3^3 p4^2 + 2 p0 p1^4 p2^2 p3^3 p4^2 + 2 p0^3 p1 p2^3 p3^3 p4^2 + 6 p0^2 p1^2 p2^3 p3^3 p4^2 + 5 p0 p1^3 p2^3 p3^3 p4^2 + p1^4 p2^3 p3^3 p4^2 + p0^2 p1 p2^4 p3^3 p4^2 + 2 p0

p1^2 p2^4 p3^3 p4^2 + p1^3 p2^4 p3^3 p4^2 + p0^4 p1^3 p2^2 p4^3 + p0^3 p1^4 p2^2 p4^3 + p0^4 p1^2 p2^3 p4^3 + 3 p0^3 p1^3 p2^3 p4^3 + p0^2 p1^4 p2^3 p4^3 + p0^3 p1^2 p2^4 p4^3 + p0^2 p1^3 p2^4 p4^3 + p0^4 p1^3 p2 p3 p4^3 + p0^3 p1^4 p2 p3 p4^3 + 2 p0^4 p1^2 p2^2 p3 p4^3 + 5 p0^3 p1^3 p2^2 p3 p4^3 +

3 p0^2 p1^4 p2^2 p3 p4^3 + p0^4 p1 p2^3 p3 p4^3 + 5 p0^3 p1^2 p2^3 p3 p4^3 + 7 p0^2 p1^3 p2^3 p3 p4^3 + 2 p0 p1^4 p2^3 p3 p4^3 + p0^3 p1 p2^4 p3 p4^3 + 3 p0^2 p1^2 p2^4 p3 p4^3 + 2 p0 p1^3 p2^4 p3 p4^3 + 2 p0^4 p1^2 p2 p3^2 p4^3 + 2 p0^3 p1^3 p2 p3^2 p4^3 + p0^2 p1^4 p2 p3^2 p4^3 + 2 p0^4 p1 p2^2 p3^2

p4^3 + 6 p0^3 p1^2 p2^2 p3^2 p4^3 + 6 p0^2 p1^3 p2^2 p3^2 p4^3 + 2 p0 p1^4 p2^2 p3^2 p4^3 + 2 p0^3 p1 p2^3 p3^2 p4^3 + 6 p0^2 p1^2 p2^3 p3^2 p4^3 + 5 p0 p1^3 p2^3 p3^2 p4^3 + p1^4 p2^3 p3^2 p4^3 + p0^2 p1 p2^4 p3^2 p4^3 + 2 p0 p1^2 p2^4 p3^2 p4^3 + p1^3 p2^4 p3^2 p4^3 + 2 p0^3 p1^2 p2 p3^3 p4^3 +

p0^2 p1^3 p2 p3^3 p4^3 + 2 p0^3 p1 p2^2 p3^3 p4^3 + 4 p0^2 p1^2 p2^2 p3^3 p4^3 + 2 p0 p1^3 p2^2 p3^3 p4^3 + p0^2 p1 p2^3 p3^3 p4^3 + 2 p0 p1^2 p2^3 p3^3 p4^3 + p1^3 p2^3 p3^3 p4^3 + 2 p0^4 p1^4 p2^2 p3 p5 + 4 p0^4 p1^3 p2^3 p3 p5 + 4 p0^3 p1^4 p2^3 p3 p5 + 2 p0^4 p1^2 p2^4 p3 p5 + 4 p0^3 p1^3 p2^4 p3

p5 + 2 p0^2 p1^4 p2^4 p3 p5 + p0^4 p1^4 p2 p3^2 p5 + 5 p0^4 p1^3 p2^2 p3^2 p5 + 6 p0^3 p1^4 p2^2 p3^2 p5 + 5 p0^4 p1^2 p2^3 p3^2 p5 + 14 p0^3 p1^3 p2^3 p3^2 p5 + 7 p0^2 p1^4 p2^3 p3^2 p5 + p0^4 p1 p2^4 p3^2 p5 + 6 p0^3 p1^2 p2^4 p3^2 p5 + 7 p0^2 p1^3 p2^4 p3^2 p5 + 2 p0 p1^4 p2^4 p3^2 p5 + p0^4 p1^3

p2 p3^3 p5 + p0^3 p1^4 p2 p3^3 p5 + p0^4 p1^2 p2^2 p3^3 p5 + 5 p0^3 p1^3 p2^2 p3^3 p5 + 2 p0^2 p1^4 p2^2 p3^3 p5 + p0^4 p1 p2^3 p3^3 p5 + 5 p0^3 p1^2 p2^3 p3^3 p5 + 7 p0^2 p1^3 p2^3 p3^3 p5 + 2 p0 p1^4 p2^3 p3^3 p5 + p0^3 p1 p2^4 p3^3 p5 + 2 p0^2 p1^2 p2^4 p3^3 p5 + 2 p0 p1^3 p2^4 p3^3 p5 + 2 p0^4

p1^4 p2^2 p4 p5 + 4 p0^4 p1^3 p2^3 p4 p5 + 4 p0^3 p1^4 p2^3 p4 p5 + 2 p0^4 p1^2 p2^4 p4 p5 + 4 p0^3 p1^3 p2^4 p4 p5 + 2 p0^2 p1^4 p2^4 p4 p5 + 3 p0^4 p1^4 p2 p3 p4 p5 + 11 p0^4 p1^3 p2^2 p3 p4 p5 + 14 p0^3 p1^4 p2^2 p3 p4 p5 + 11 p0^4 p1^2 p2^3 p3 p4 p5 + 30 p0^3 p1^3 p2^3 p3 p4 p5 + 17 p0^2 p1^4 p2^3

p3 p4 p5 + 3 p0^4 p1 p2^4 p3 p4 p5 + 14 p0^3 p1^2 p2^4 p3 p4 p5 + 17 p0^2 p1^3 p2^4 p3 p4 p5 + 6 p0 p1^4 p2^4 p3 p4 p5 + 5 p0^4 p1^3 p2 p3^2 p4 p5 + 5 p0^3 p1^4 p2 p3^2 p4 p5 + 13 p0^4 p1^2 p2^2 p3^2 p4 p5 + 31 p0^3 p1^3 p2^2 p3^2 p4 p5 + 17 p0^2 p1^4 p2^2 p3^2 p4 p5 + 5 p0^4 p1 p2^3 p3^2 p4 p5 + 31

p0^3 p1^2 p2^3 p3^2 p4 p5 + 39 p0^2 p1^3 p2^3 p3^2 p4 p5 + 11 p0 p1^4 p2^3 p3^2 p4 p5 + 5 p0^3 p1 p2^4 p3^2 p4 p5 + 17 p0^2 p1^2 p2^4 p3^2 p4 p5 + 11 p0 p1^3 p2^4 p3^2 p4 p5 + 2 p1^4 p2^4 p3^2 p4 p5 + 2 p0^4 p1^2 p2 p3^3 p4 p5 + 4 p0^3 p1^3 p2 p3^3 p4 p5 + 2 p0^2 p1^4 p2 p3^3 p4 p5 + 2 p0^4 p1 p2^2

p3^3 p4 p5 + 16 p0^3 p1^2 p2^2 p3^3 p4 p5 + 17 p0^2 p1^3 p2^2 p3^3 p4 p5 + 5 p0 p1^4 p2^2 p3^3 p4 p5 + 4 p0^3 p1 p2^3 p3^3 p4 p5 + 17 p0^2 p1^2 p2^3 p3^3 p4 p5 + 10 p0 p1^3 p2^3 p3^3 p4 p5 + 2 p1^4 p2^3 p3^3 p4 p5 + 2 p0^2 p1 p2^4 p3^3 p4 p5 + 5 p0 p1^2 p2^4 p3^3 p4 p5 + 2 p1^3 p2^4 p3^3 p4 p5 + p0^4

p1^4 p2 p4^2 p5 + 5 p0^4 p1^3 p2^2 p4^2 p5 + 6 p0^3 p1^4 p2^2 p4^2 p5 + 5 p0^4 p1^2 p2^3 p4^2 p5 + 14 p0^3 p1^3 p2^3 p4^2 p5 + 7 p0^2 p1^4 p2^3 p4^2 p5 + p0^4 p1 p2^4 p4^2 p5 + 6 p0^3 p1^2 p2^4 p4^2 p5 + 7 p0^2 p1^3 p2^4 p4^2 p5 + 2 p0 p1^4 p2^4 p4^2 p5 + 5 p0^4 p1^3 p2 p3 p4^2 p5 + 5 p0^3 p1^4 p2 p3

p4^2 p5 + 13 p0^4 p1^2 p2^2 p3 p4^2 p5 + 31 p0^3 p1^3 p2^2 p3 p4^2 p5 + 17 p0^2 p1^4 p2^2 p3 p4^2 p5 + 5 p0^4 p1 p2^3 p3 p4^2 p5 + 31 p0^3 p1^2 p2^3 p3 p4^2 p5 + 39 p0^2 p1^3 p2^3 p3 p4^2 p5 + 11 p0 p1^4 p2^3 p3 p4^2 p5 + 5 p0^3 p1 p2^4 p3 p4^2 p5 + 17 p0^2 p1^2 p2^4 p3 p4^2 p5 + 11 p0 p1^3 p2^4 p3

p4^2 p5 + 2 p1^4 p2^4 p3 p4^2 p5 + 6 p0^4 p1^2 p2 p3^2 p4^2 p5 + 16 p0^3 p1^3 p2 p3^2 p4^2 p5 + 7 p0^2 p1^4 p2 p3^2 p4^2 p5 + 6 p0^4 p1 p2^2 p3^2 p4^2 p5 + 32 p0^3 p1^2 p2^2 p3^2 p4^2 p5 + 39 p0^2 p1^3 p2^2 p3^2 p4^2 p5 + 12 p0 p1^4 p2^2 p3^2 p4^2 p5 + 16 p0^3 p1 p2^3 p3^2 p4^2 p5 + 39 p0^2 p1^2 p2^3

p3^2 p4^2 p5 + 30 p0 p1^3 p2^3 p3^2 p4^2 p5 + 3 p1^4 p2^3 p3^2 p4^2 p5 + 7 p0^2 p1 p2^4 p3^2 p4^2 p5 + 12 p0 p1^2 p2^4 p3^2 p4^2 p5 + 3 p1^3 p2^4 p3^2 p4^2 p5 + 2 p0^4 p1 p2 p3^3 p4^2 p5 + 6 p0^3 p1^2 p2 p3^3 p4^2 p5 + 7 p0^2 p1^3 p2 p3^3 p4^2 p5 + 2 p0 p1^4 p2 p3^3 p4^2 p5 + 6 p0^3 p1 p2^2 p3^3 p4^2

p5 + 17 p0^2 p1^2 p2^2 p3^3 p4^2 p5 + 11 p0 p1^3 p2^2 p3^3 p4^2 p5 + 2 p1^4 p2^2 p3^3 p4^2 p5 + 7 p0^2 p1 p2^3 p3^3 p4^2 p5 + 11 p0 p1^2 p2^3 p3^3 p4^2 p5 + 3 p1^3 p2^3 p3^3 p4^2 p5 + 2 p0 p1 p2^4 p3^3 p4^2 p5 + 2 p1^2 p2^4 p3^3 p4^2 p5 + p0^4 p1^3 p2 p4^3 p5 + p0^3 p1^4 p2 p4^3 p5 + p0^4 p1^2 p2^2

p4^3 p5 + 5 p0^3 p1^3 p2^2 p4^3 p5 + 2 p0^2 p1^4 p2^2 p4^3 p5 + p0^4 p1 p2^3 p4^3 p5 + 5 p0^3 p1^2 p2^3 p4^3 p5 + 7 p0^2 p1^3 p2^3 p4^3 p5 + 2 p0 p1^4 p2^3 p4^3 p5 + p0^3 p1 p2^4 p4^3 p5 + 2 p0^2 p1^2 p2^4 p4^3 p5 + 2 p0 p1^3 p2^4 p4^3 p5 + 2 p0^4 p1^2 p2 p3 p4^3 p5 + 4 p0^3 p1^3 p2 p3 p4^3 p5 + 2

p0^2 p1^4 p2 p3 p4^3 p5 + 2 p0^4 p1 p2^2 p3 p4^3 p5 + 16 p0^3 p1^2 p2^2 p3 p4^3 p5 + 17 p0^2 p1^3 p2^2 p3 p4^3 p5 + 5 p0 p1^4 p2^2 p3 p4^3 p5 + 4 p0^3 p1 p2^3 p3 p4^3 p5 + 17 p0^2 p1^2 p2^3 p3 p4^3 p5 + 10 p0 p1^3 p2^3 p3 p4^3 p5 + 2 p1^4 p2^3 p3 p4^3 p5 + 2 p0^2 p1 p2^4 p3 p4^3 p5 + 5 p0 p1^2 p2^4 p3

p4^3 p5 + 2 p1^3 p2^4 p3 p4^3 p5 + 2 p0^4 p1 p2 p3^2 p4^3 p5 + 6 p0^3 p1^2 p2 p3^2 p4^3 p5 + 7 p0^2 p1^3 p2 p3^2 p4^3 p5 + 2 p0 p1^4 p2 p3^2 p4^3 p5 + 6 p0^3 p1 p2^2 p3^2 p4^3 p5 + 17 p0^2 p1^2 p2^2 p3^2 p4^3 p5 + 11 p0 p1^3 p2^2 p3^2 p4^3 p5 + 2 p1^4 p2^2 p3^2 p4^3 p5 + 7 p0^2 p1 p2^3 p3^2 p4^3 p5 +

11 p0 p1^2 p2^3 p3^2 p4^3 p5 + 3 p1^3 p2^3 p3^2 p4^3 p5 + 2 p0 p1 p2^4 p3^2 p4^3 p5 + 2 p1^2 p2^4 p3^2 p4^3 p5 + 2 p0^3 p1 p2 p3^3 p4^3 p5 + 2 p0^2 p1^2 p2 p3^3 p4^3 p5 + 2 p0 p1^3 p2 p3^3 p4^3 p5 + 2 p0^2 p1 p2^2 p3^3 p4^3 p5 + 4 p0 p1^2 p2^2 p3^3 p4^3 p5 + 2 p1^3 p2^2 p3^3 p4^3 p5 + 2 p0 p1 p2^3 p3^3

p4^3 p5 + 2 p1^2 p2^3 p3^3 p4^3 p5 + p0^4 p1^4 p2^2 p5^2 + 2 p0^4 p1^3 p2^3 p5^2 + 2 p0^3 p1^4 p2^3 p5^2 + p0^4 p1^2 p2^4 p5^2 + 2 p0^3 p1^3 p2^4 p5^2 + p0^2 p1^4 p2^4 p5^2 + p0^4 p1^4 p2 p3 p5^2 + 6 p0^4 p1^3 p2^2 p3 p5^2 + 7 p0^3 p1^4 p2^2 p3 p5^2 + 6 p0^4 p1^2 p2^3 p3 p5^2 + 17 p0^3 p1^3 p2^3 p3

p5^2 + 8 p0^2 p1^4 p2^3 p3 p5^2 + p0^4 p1 p2^4 p3 p5^2 + 7 p0^3 p1^2 p2^4 p3 p5^2 + 8 p0^2 p1^3 p2^4 p3 p5^2 + 2 p0 p1^4 p2^4 p3 p5^2 + 3 p0^4 p1^3 p2 p3^2 p5^2 + 2 p0^3 p1^4 p2 p3^2 p5^2 + 5 p0^4 p1^2 p2^2 p3^2 p5^2 + 17 p0^3 p1^3 p2^2 p3^2 p5^2 + 6 p0^2 p1^4 p2^2 p3^2 p5^2 + 3 p0^4 p1 p2^3 p3^2

p5^2 + 17 p0^3 p1^2 p2^3 p3^2 p5^2 + 22 p0^2 p1^3 p2^3 p3^2 p5^2 + 6 p0 p1^4 p2^3 p3^2 p5^2 + 2 p0^3 p1 p2^4 p3^2 p5^2 + 6 p0^2 p1^2 p2^4 p3^2 p5^2 + 6 p0 p1^3 p2^4 p3^2 p5^2 + p1^4 p2^4 p3^2 p5^2 + p0^4 p1^2 p2 p3^3 p5^2 + 2 p0^3 p1^3 p2 p3^3 p5^2 + p0^4 p1 p2^2 p3^3 p5^2 + 7 p0^3 p1^2 p2^2 p3^3

p5^2 + 7 p0^2 p1^3 p2^2 p3^3 p5^2 + p0 p1^4 p2^2 p3^3 p5^2 + 2 p0^3 p1 p2^3 p3^3 p5^2 + 7 p0^2 p1^2 p2^3 p3^3 p5^2 + 5 p0 p1^3 p2^3 p3^3 p5^2 + p1^4 p2^3 p3^3 p5^2 + p0 p1^2 p2^4 p3^3 p5^2 + p1^3 p2^4 p3^3 p5^2 + p0^4 p1^4 p2 p4 p5^2 + 6 p0^4 p1^3 p2^2 p4 p5^2 + 7 p0^3 p1^4 p2^2 p4 p5^2 + 6 p0^4

p1^2 p2^3 p4 p5^2 + 17 p0^3 p1^3 p2^3 p4 p5^2 + 8 p0^2 p1^4 p2^3 p4 p5^2 + p0^4 p1 p2^4 p4 p5^2 + 7 p0^3 p1^2 p2^4 p4 p5^2 + 8 p0^2 p1^3 p2^4 p4 p5^2 + 2 p0 p1^4 p2^4 p4 p5^2 + 7 p0^4 p1^3 p2 p3 p4 p5^2 + 7 p0^3 p1^4 p2 p3 p4 p5^2 + 18 p0^4 p1^2 p2^2 p3 p4 p5^2 + 39 p0^3 p1^3 p2^2 p3 p4 p5^2 + 22 p0^2

p1^4 p2^2 p3 p4 p5^2 + 7 p0^4 p1 p2^3 p3 p4 p5^2 + 39 p0^3 p1^2 p2^3 p3 p4 p5^2 + 47 p0^2 p1^3 p2^3 p3 p4 p5^2 + 13 p0 p1^4 p2^3 p3 p4 p5^2 + 7 p0^3 p1 p2^4 p3 p4 p5^2 + 22 p0^2 p1^2 p2^4 p3 p4 p5^2 + 13 p0 p1^3 p2^4 p3 p4 p5^2 + 2 p1^4 p2^4 p3 p4 p5^2 + 6 p0^4 p1^2 p2 p3^2 p4 p5^2 + 17 p0^3 p1^3 p2

p3^2 p4 p5^2 + 7 p0^2 p1^4 p2 p3^2 p4 p5^2 + 6 p0^4 p1 p2^2 p3^2 p4 p5^2 + 39 p0^3 p1^2 p2^2 p3^2 p4 p5^2 + 46 p0^2 p1^3 p2^2 p3^2 p4 p5^2 + 12 p0 p1^4 p2^2 p3^2 p4 p5^2 + 17 p0^3 p1 p2^3 p3^2 p4 p5^2 + 46 p0^2 p1^2 p2^3 p3^2 p4 p5^2 + 31 p0 p1^3 p2^3 p3^2 p4 p5^2 + 3 p1^4 p2^3 p3^2 p4 p5^2 + 7 p0^2

p1 p2^4 p3^2 p4 p5^2 + 12 p0 p1^2 p2^4 p3^2 p4 p5^2 + 3 p1^3 p2^4 p3^2 p4 p5^2 + p0^4 p1 p2 p3^3 p4 p5^2 + 7 p0^3 p1^2 p2 p3^3 p4 p5^2 + 8 p0^2 p1^3 p2 p3^3 p4 p5^2 + p0 p1^4 p2 p3^3 p4 p5^2 + 7 p0^3 p1 p2^2 p3^3 p4 p5^2 + 20 p0^2 p1^2 p2^2 p3^3 p4 p5^2 + 12 p0 p1^3 p2^2 p3^3 p4 p5^2 + 2 p1^4 p2^2

p3^3 p4 p5^2 + 8 p0^2 p1 p2^3 p3^3 p4 p5^2 + 12 p0 p1^2 p2^3 p3^3 p4 p5^2 + 3 p1^3 p2^3 p3^3 p4 p5^2 + p0 p1 p2^4 p3^3 p4 p5^2 + 2 p1^2 p2^4 p3^3 p4 p5^2 + 3 p0^4 p1^3 p2 p4^2 p5^2 + 2 p0^3 p1^4 p2 p4^2 p5^2 + 5 p0^4 p1^2 p2^2 p4^2 p5^2 + 17 p0^3 p1^3 p2^2 p4^2 p5^2 + 6 p0^2 p1^4 p2^2 p4^2 p5^2 + 3

p0^4 p1 p2^3 p4^2 p5^2 + 17 p0^3 p1^2 p2^3 p4^2 p5^2 + 22 p0^2 p1^3 p2^3 p4^2 p5^2 + 6 p0 p1^4 p2^3 p4^2 p5^2 + 2 p0^3 p1 p2^4 p4^2 p5^2 + 6 p0^2 p1^2 p2^4 p4^2 p5^2 + 6 p0 p1^3 p2^4 p4^2 p5^2 + p1^4 p2^4 p4^2 p5^2 + 6 p0^4 p1^2 p2 p3 p4^2 p5^2 + 17 p0^3 p1^3 p2 p3 p4^2 p5^2 + 7 p0^2 p1^4 p2 p3 p4^2

p5^2 + 6 p0^4 p1 p2^2 p3 p4^2 p5^2 + 39 p0^3 p1^2 p2^2 p3 p4^2 p5^2 + 46 p0^2 p1^3 p2^2 p3 p4^2 p5^2 + 12 p0 p1^4 p2^2 p3 p4^2 p5^2 + 17 p0^3 p1 p2^3 p3 p4^2 p5^2 + 46 p0^2 p1^2 p2^3 p3 p4^2 p5^2 + 31 p0 p1^3 p2^3 p3 p4^2 p5^2 + 3 p1^4 p2^3 p3 p4^2 p5^2 + 7 p0^2 p1 p2^4 p3 p4^2 p5^2 + 12 p0 p1^2

p2^4 p3 p4^2 p5^2 + 3 p1^3 p2^4 p3 p4^2 p5^2 + 4 p0^4 p1 p2 p3^2 p4^2 p5^2 + 17 p0^3 p1^2 p2 p3^2 p4^2 p5^2 + 20 p0^2 p1^3 p2 p3^2 p4^2 p5^2 + 7 p0 p1^4 p2 p3^2 p4^2 p5^2 + 17 p0^3 p1 p2^2 p3^2 p4^2 p5^2 + 45 p0^2 p1^2 p2^2 p3^2 p4^2 p5^2 + 29 p0 p1^3 p2^2 p3^2 p4^2 p5^2 + 3 p1^4 p2^2 p3^2 p4^2 p5^2

+ 20 p0^2 p1 p2^3 p3^2 p4^2 p5^2 + 29 p0 p1^2 p2^3 p3^2 p4^2 p5^2 + 12 p1^3 p2^3 p3^2 p4^2 p5^2 + 7 p0 p1 p2^4 p3^2 p4^2 p5^2 + 3 p1^2 p2^4 p3^2 p4^2 p5^2 + 2 p0^3 p1 p2 p3^3 p4^2 p5^2 + 6 p0^2 p1^2 p2 p3^3 p4^2 p5^2 + 6 p0 p1^3 p2 p3^3 p4^2 p5^2 + p1^4 p2 p3^3 p4^2 p5^2 + 6 p0^2 p1 p2^2 p3^3 p4^2

p5^2 + 11 p0 p1^2 p2^2 p3^3 p4^2 p5^2 + 3 p1^3 p2^2 p3^3 p4^2 p5^2 + 6 p0 p1 p2^3 p3^3 p4^2 p5^2 + 3 p1^2 p2^3 p3^3 p4^2 p5^2 + p1 p2^4 p3^3 p4^2 p5^2 + p0^4 p1^2 p2 p4^3 p5^2 + 2 p0^3 p1^3 p2 p4^3 p5^2 + p0^4 p1 p2^2 p4^3 p5^2 + 7 p0^3 p1^2 p2^2 p4^3 p5^2 + 7 p0^2 p1^3 p2^2 p4^3 p5^2 + p0 p1^4 p2^2

p4^3 p5^2 + 2 p0^3 p1 p2^3 p4^3 p5^2 + 7 p0^2 p1^2 p2^3 p4^3 p5^2 + 5 p0 p1^3 p2^3 p4^3 p5^2 + p1^4 p2^3 p4^3 p5^2 + p0 p1^2 p2^4 p4^3 p5^2 + p1^3 p2^4 p4^3 p5^2 + p0^4 p1 p2 p3 p4^3 p5^2 + 7 p0^3 p1^2 p2 p3 p4^3 p5^2 + 8 p0^2 p1^3 p2 p3 p4^3 p5^2 + p0 p1^4 p2 p3 p4^3 p5^2 + 7 p0^3 p1 p2^2 p3 p4^3

p5^2 + 20 p0^2 p1^2 p2^2 p3 p4^3 p5^2 + 12 p0 p1^3 p2^2 p3 p4^3 p5^2 + 2 p1^4 p2^2 p3 p4^3 p5^2 + 8 p0^2 p1 p2^3 p3 p4^3 p5^2 + 12 p0 p1^2 p2^3 p3 p4^3 p5^2 + 3 p1^3 p2^3 p3 p4^3 p5^2 + p0 p1 p2^4 p3 p4^3 p5^2 + 2 p1^2 p2^4 p3 p4^3 p5^2 + 2 p0^3 p1 p2 p3^2 p4^3 p5^2 + 6 p0^2 p1^2 p2 p3^2 p4^3 p5^2 +

6 p0 p1^3 p2 p3^2 p4^3 p5^2 + p1^4 p2 p3^2 p4^3 p5^2 + 6 p0^2 p1 p2^2 p3^2 p4^3 p5^2 + 11 p0 p1^2 p2^2 p3^2 p4^3 p5^2 + 3 p1^3 p2^2 p3^2 p4^3 p5^2 + 6 p0 p1 p2^3 p3^2 p4^3 p5^2 + 3 p1^2 p2^3 p3^2 p4^3 p5^2 + p1 p2^4 p3^2 p4^3 p5^2 - p0^2 p1 p2 p3^3 p4^3 p5^2 + p1^3 p2 p3^3 p4^3 p5^2 + 2 p1^2 p2^2

p3^3 p4^3 p5^2 + p1 p2^3 p3^3 p4^3 p5^2 + 2 p0^4 p1^3 p2^2 p5^3 + 2 p0^3 p1^4 p2^2 p5^3 + 2 p0^4 p1^2 p2^3 p5^3 + 6 p0^3 p1^3 p2^3 p5^3 + 2 p0^2 p1^4 p2^3 p5^3 + 2 p0^3 p1^2 p2^4 p5^3 + 2 p0^2 p1^3 p2^4 p5^3 + 2 p0^4 p1^3 p2 p3 p5^3 + 2 p0^3 p1^4 p2 p3 p5^3 + 5 p0^4 p1^2 p2^2 p3 p5^3 + 11 p0^3 p1^3

p2^2 p3 p5^3 + 6 p0^2 p1^4 p2^2 p3 p5^3 + 2 p0^4 p1 p2^3 p3 p5^3 + 11 p0^3 p1^2 p2^3 p3 p5^3 + 13 p0^2 p1^3 p2^3 p3 p5^3 + 3 p0 p1^4 p2^3 p3 p5^3 + 2 p0^3 p1 p2^4 p3 p5^3 + 6 p0^2 p1^2 p2^4 p3 p5^3 + 3 p0 p1^3 p2^4 p3 p5^3 + 2 p0^4 p1^2 p2 p3^2 p5^3 + 5 p0^3 p1^3 p2 p3^2 p5^3 + p0^2 p1^4 p2 p3^2 p5^3

+ 2 p0^4 p1 p2^2 p3^2 p5^3 + 12 p0^3 p1^2 p2^2 p3^2 p5^3 + 12 p0^2 p1^3 p2^2 p3^2 p5^3 + 2 p0 p1^4 p2^2 p3^2 p5^3 + 5 p0^3 p1 p2^3 p3^2 p5^3 + 12 p0^2 p1^2 p2^3 p3^2 p5^3 + 8 p0 p1^3 p2^3 p3^2 p5^3 + p1^4 p2^3 p3^2 p5^3 + p0^2 p1 p2^4 p3^2 p5^3 + 2 p0 p1^2 p2^4 p3^2 p5^3 + p1^3 p2^4 p3^2 p5^3 + 2

p0^3 p1^2 p2 p3^3 p5^3 + p0^2 p1^3 p2 p3^3 p5^3 + 2 p0^3 p1 p2^2 p3^3 p5^3 + 7 p0^2 p1^2 p2^2 p3^3 p5^3 + 2 p0 p1^3 p2^2 p3^3 p5^3 + p0^2 p1 p2^3 p3^3 p5^3 + 2 p0 p1^2 p2^3 p3^3 p5^3 + p1^3 p2^3 p3^3 p5^3 + 2 p0^4 p1^3 p2 p4 p5^3 + 2 p0^3 p1^4 p2 p4 p5^3 + 5 p0^4 p1^2 p2^2 p4 p5^3 + 11 p0^3 p1^3 p2^2

p4 p5^3 + 6 p0^2 p1^4 p2^2 p4 p5^3 + 2 p0^4 p1 p2^3 p4 p5^3 + 11 p0^3 p1^2 p2^3 p4 p5^3 + 13 p0^2 p1^3 p2^3 p4 p5^3 + 3 p0 p1^4 p2^3 p4 p5^3 + 2 p0^3 p1 p2^4 p4 p5^3 + 6 p0^2 p1^2 p2^4 p4 p5^3 + 3 p0 p1^3 p2^4 p4 p5^3 + 5 p0^4 p1^2 p2 p3 p4 p5^3 + 10 p0^3 p1^3 p2 p3 p4 p5^3 + 5 p0^2 p1^4 p2 p3 p4 p5^3

+ 5 p0^4 p1 p2^2 p3 p4 p5^3 + 30 p0^3 p1^2 p2^2 p3 p4 p5^3 + 31 p0^2 p1^3 p2^2 p3 p4 p5^3 + 8 p0 p1^4 p2^2 p3 p4 p5^3 + 10 p0^3 p1 p2^3 p3 p4 p5^3 + 31 p0^2 p1^2 p2^3 p3 p4 p5^3 + 16 p0 p1^3 p2^3 p3 p4 p5^3 + 2 p1^4 p2^3 p3 p4 p5^3 + 5 p0^2 p1 p2^4 p3 p4 p5^3 + 8 p0 p1^2 p2^4 p3 p4 p5^3 + 2 p1^3 p2^4

p3 p4 p5^3 + 2 p0^4 p1 p2 p3^2 p4 p5^3 + 11 p0^3 p1^2 p2 p3^2 p4 p5^3 + 12 p0^2 p1^3 p2 p3^2 p4 p5^3 + 2 p0 p1^4 p2 p3^2 p4 p5^3 + 11 p0^3 p1 p2^2 p3^2 p4 p5^3 + 29 p0^2 p1^2 p2^2 p3^2 p4 p5^3 + 16 p0 p1^3 p2^2 p3^2 p4 p5^3 + 2 p1^4 p2^2 p3^2 p4 p5^3 + 12 p0^2 p1 p2^3 p3^2 p4 p5^3 + 16 p0 p1^2 p2^3

p3^2 p4 p5^3 + 3 p1^3 p2^3 p3^2 p4 p5^3 + 2 p0 p1 p2^4 p3^2 p4 p5^3 + 2 p1^2 p2^4 p3^2 p4 p5^3 + 2 p0^3 p1 p2 p3^3 p4 p5^3 + 6 p0^2 p1^2 p2 p3^3 p4 p5^3 + 2 p0 p1^3 p2 p3^3 p4 p5^3 + 6 p0^2 p1 p2^2 p3^3 p4 p5^3 + 8 p0 p1^2 p2^2 p3^3 p4 p5^3 + 2 p1^3 p2^2 p3^3 p4 p5^3 + 2 p0 p1 p2^3 p3^3 p4 p5^3 + 2

p1^2 p2^3 p3^3 p4 p5^3 + 2 p0^4 p1^2 p2 p4^2 p5^3 + 5 p0^3 p1^3 p2 p4^2 p5^3 + p0^2 p1^4 p2 p4^2 p5^3 + 2 p0^4 p1 p2^2 p4^2 p5^3 + 12 p0^3 p1^2 p2^2 p4^2 p5^3 + 12 p0^2 p1^3 p2^2 p4^2 p5^3 + 2 p0 p1^4 p2^2 p4^2 p5^3 + 5 p0^3 p1 p2^3 p4^2 p5^3 + 12 p0^2 p1^2 p2^3 p4^2 p5^3 + 8 p0 p1^3 p2^3 p4^2 p5^3

+ p1^4 p2^3 p4^2 p5^3 + p0^2 p1 p2^4 p4^2 p5^3 + 2 p0 p1^2 p2^4 p4^2 p5^3 + p1^3 p2^4 p4^2 p5^3 + 2 p0^4 p1 p2 p3 p4^2 p5^3 + 11 p0^3 p1^2 p2 p3 p4^2 p5^3 + 12 p0^2 p1^3 p2 p3 p4^2 p5^3 + 2 p0 p1^4 p2 p3 p4^2 p5^3 + 11 p0^3 p1 p2^2 p3 p4^2 p5^3 + 29 p0^2 p1^2 p2^2 p3 p4^2 p5^3 + 16 p0 p1^3 p2^2 p3

p4^2 p5^3 + 2 p1^4 p2^2 p3 p4^2 p5^3 + 12 p0^2 p1 p2^3 p3 p4^2 p5^3 + 16 p0 p1^2 p2^3 p3 p4^2 p5^3 + 3 p1^3 p2^3 p3 p4^2 p5^3 + 2 p0 p1 p2^4 p3 p4^2 p5^3 + 2 p1^2 p2^4 p3 p4^2 p5^3 + 4 p0^3 p1 p2 p3^2 p4^2 p5^3 + 11 p0^2 p1^2 p2 p3^2 p4^2 p5^3 + 8 p0 p1^3 p2 p3^2 p4^2 p5^3 + p1^4 p2 p3^2 p4^2 p5^3 +

11 p0^2 p1 p2^2 p3^2 p4^2 p5^3 + 16 p0 p1^2 p2^2 p3^2 p4^2 p5^3 + 3 p1^3 p2^2 p3^2 p4^2 p5^3 + 8 p0 p1 p2^3 p3^2 p4^2 p5^3 + 3 p1^2 p2^3 p3^2 p4^2 p5^3 + p1 p2^4 p3^2 p4^2 p5^3 + p0 p1^2 p2 p3^3 p4^2 p5^3 + p1^3 p2 p3^3 p4^2 p5^3 + p0 p1 p2^2 p3^3 p4^2 p5^3 + 2 p1^2 p2^2 p3^3 p4^2 p5^3 + p1 p2^3

p3^3 p4^2 p5^3 + 2 p0^3 p1^2 p2 p4^3 p5^3 + p0^2 p1^3 p2 p4^3 p5^3 + 2 p0^3 p1 p2^2 p4^3 p5^3 + 7 p0^2 p1^2 p2^2 p4^3 p5^3 + 2 p0 p1^3 p2^2 p4^3 p5^3 + p0^2 p1 p2^3 p4^3 p5^3 + 2 p0 p1^2 p2^3 p4^3 p5^3 + p1^3 p2^3 p4^3 p5^3 + 2 p0^3 p1 p2 p3 p4^3 p5^3 + 6 p0^2 p1^2 p2 p3 p4^3 p5^3 + 2 p0 p1^3 p2 p3

p4^3 p5^3 + 6 p0^2 p1 p2^2 p3 p4^3 p5^3 + 8 p0 p1^2 p2^2 p3 p4^3 p5^3 + 2 p1^3 p2^2 p3 p4^3 p5^3 + 2 p0 p1 p2^3 p3 p4^3 p5^3 + 2 p1^2 p2^3 p3 p4^3 p5^3 + p0 p1^2 p2 p3^2 p4^3 p5^3 + p1^3 p2 p3^2 p4^3 p5^3 + p0 p1 p2^2 p3^2 p4^3 p5^3 + 2 p1^2 p2^2 p3^2 p4^3 p5^3 + p1 p2^3 p3^2 p4^3 p5^3 + p0^4 p1^2

p2^2 p5^4 + 2 p0^3 p1^3 p2^2 p5^4 + p0^2 p1^4 p2^2 p5^4 + 2 p0^3 p1^2 p2^3 p5^4 + 2 p0^2 p1^3 p2^3 p5^4 + p0^2 p1^2 p2^4 p5^4 + p0^4 p1^2 p2 p3 p5^4 + 2 p0^3 p1^3 p2 p3 p5^4 + p0^2 p1^4 p2 p3 p5^4 + p0^4 p1 p2^2 p3 p5^4 + 3 p0^3 p1^2 p2^2 p3 p5^4 + 3 p0^2 p1^3 p2^2 p3 p5^4 + p0 p1^4 p2^2 p3 p5^4 + 2

p0^3 p1 p2^3 p3 p5^4 + 3 p0^2 p1^2 p2^3 p3 p5^4 + 2 p0 p1^3 p2^3 p3 p5^4 + p0^2 p1 p2^4 p3 p5^4 + p0 p1^2 p2^4 p3 p5^4 + 2 p0^3 p1^2 p2 p3^2 p5^4 + 2 p0^2 p1^3 p2 p3^2 p5^4 + 2 p0^3 p1 p2^2 p3^2 p5^4 + 3 p0^2 p1^2 p2^2 p3^2 p5^4 + 2 p0 p1^3 p2^2 p3^2 p5^4 + 2 p0^2 p1 p2^3 p3^2 p5^4 + 2 p0 p1^2 p2^3

p3^2 p5^4 + p0^2 p1^2 p2 p3^3 p5^4 + p0^2 p1 p2^2 p3^3 p5^4 + p0 p1^2 p2^2 p3^3 p5^4 + p0^4 p1^2 p2 p4 p5^4 + 2 p0^3 p1^3 p2 p4 p5^4 + p0^2 p1^4 p2 p4 p5^4 + p0^4 p1 p2^2 p4 p5^4 + 3 p0^3 p1^2 p2^2 p4 p5^4 + 3 p0^2 p1^3 p2^2 p4 p5^4 + p0 p1^4 p2^2 p4 p5^4 + 2 p0^3 p1 p2^3 p4 p5^4 + 3 p0^2 p1^2 p2^3

p4 p5^4 + 2 p0 p1^3 p2^3 p4 p5^4 + p0^2 p1 p2^4 p4 p5^4 + p0 p1^2 p2^4 p4 p5^4 + p0^4 p1 p2 p3 p4 p5^4 + 3 p0^3 p1^2 p2 p3 p4 p5^4 + 3 p0^2 p1^3 p2 p3 p4 p5^4 + p0 p1^4 p2 p3 p4 p5^4 + 3 p0^3 p1 p2^2 p3 p4 p5^4 + 12 p0^2 p1^2 p2^2 p3 p4 p5^4 + 3 p0 p1^3 p2^2 p3 p4 p5^4 + 3 p0^2 p1 p2^3 p3 p4 p5^4 + 3

p0 p1^2 p2^3 p3 p4 p5^4 + p0 p1 p2^4 p3 p4 p5^4 + 2 p0^3 p1 p2 p3^2 p4 p5^4 + 3 p0^2 p1^2 p2 p3^2 p4 p5^4 + 2 p0 p1^3 p2 p3^2 p4 p5^4 + 3 p0^2 p1 p2^2 p3^2 p4 p5^4 + 3 p0 p1^2 p2^2 p3^2 p4 p5^4 + 2 p0 p1 p2^3 p3^2 p4 p5^4 + p0^2 p1 p2 p3^3 p4 p5^4 + p0 p1^2 p2 p3^3 p4 p5^4 + p0 p1 p2^2 p3^3 p4 p5^4 + 2

p0^3 p1^2 p2 p4^2 p5^4 + 2 p0^2 p1^3 p2 p4^2 p5^4 + 2 p0^3 p1 p2^2 p4^2 p5^4 + 3 p0^2 p1^2 p2^2 p4^2 p5^4 + 2 p0 p1^3 p2^2 p4^2 p5^4 + 2 p0^2 p1 p2^3 p4^2 p5^4 + 2 p0 p1^2 p2^3 p4^2 p5^4 + 2 p0^3 p1 p2 p3 p4^2 p5^4 + 3 p0^2 p1^2 p2 p3 p4^2 p5^4 + 2 p0 p1^3 p2 p3 p4^2 p5^4 + 3 p0^2 p1 p2^2 p3 p4^2 p5^4

+ 3 p0 p1^2 p2^2 p3 p4^2 p5^4 + 2 p0 p1 p2^3 p3 p4^2 p5^4 + 2 p0^2 p1 p2 p3^2 p4^2 p5^4 + 2 p0 p1^2 p2 p3^2 p4^2 p5^4 + 2 p0 p1 p2^2 p3^2 p4^2 p5^4 + p0^2 p1^2 p2 p4^3 p5^4 + p0^2 p1 p2^2 p4^3 p5^4 + p0 p1^2 p2^2 p4^3 p5^4 + p0^2 p1 p2 p3 p4^3 p5^4 + p0 p1^2 p2 p3 p4^3 p5^4 + p0 p1 p2^2 p3 p4^3 p5^4

+7 p0^3 p1^2

^2 p1^3 p2 p3 p4

p3 p4^3 p5^2 + 2 p0

4^3 p5^2 - p0^2 p1 p

p3 p5^3 + 2 p0^3 p1

^4 p1^2 p2 p3^2

p2^4 p3^2



Conditional Poisson rounding counterexample

There is a non-monotone perturbation causing the probability of selecting {1, 2, 3} to

decrease on the order of 10
-26

.
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Our actual hero: Sampford rounding

Sample  parties sequentially, with replacement.

Draw the first party with probabilities

proportional to residues 

Draw each subsequent party proportional to

Restart the whole process if you sample the

same party twice

Sampford rounding satisfies ex ante

proportionality.

Theorem (Sampford, 1967)

Sampford rounding satisfies selection

monotonicity.

Theorem
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Stronger coalitional monotonicity axioms

Vote counts

[p1, p2, ... pn]

Quotas

[q1, q2, ... qn]

Residues

[r1, r2, ... rn]

Who gets

rounded up

Num seats

[x1, x2, ... xn]

Selection monotonicity

Threshold monotonicity

Vote-count threshold monotonicity

Threshold monotonicity: For any threshold m, if shares of parties in T weakly increase

and shares of parties outside of T weakly decrease, the probability of T controlling at

least m seats weakly increases.

Vote-count threshold monotonicity: For any threshold m, if the numbers of votes

for parties in T weakly increase and the numbers of votes for parties outside of T weakly

decrease, the probability of T controlling at least m seats weakly increases.
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What is known

Grimmett's method satisfies threshold monotonicity for coalitions T of size 2.

Theorem

Sampford rounding satisfies threshold monotonicity.

Conjecture

No (ex ante proportional) apportionment method satisfies vote-count threshold

monotonicity.

Theorem
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The Treaty of Rome

12 votes total



Banzhaf Power Index

For a given player ,

suppose all other players

vote Yes independently

with probability . The

Banzhaf power index

 is defined as

the probability that player

's vote is pivotal.



Banzhaf Power Index

For a given player ,

suppose all other players

vote Yes independently

with probability . The

Banzhaf power index

 is defined as

the probability that player

's vote is pivotal.

(12 needed to win)



Banzhaf Power Index

Respond at:

pollev.com/jtuckerfoltz255 or

bit.ly/jtfpoll or

text jtuckerfoltz255 to 37607

⏵ By what factor is the BPI of Germany (weight 4)

greater than the BPI of Luxembourg (weight 1)?

For a given player ,

suppose all other players

vote Yes independently

with probability . The

Banzhaf power index

 is defined as

the probability that player

's vote is pivotal.

(12 needed to win)

file:///snap/drawio/255/resources/app.asar/drawio/src/main/webapp/pollev.com/jtuckerfoltz255
file:///snap/drawio/255/resources/app.asar/drawio/src/main/webapp/pollev.com/jtuckerfoltz255


Banzhaf Power Index

⏵ By what factor is the BPI of Germany (weight 4)

greater than the BPI of Luxembourg (weight 1)?

For a given player ,

suppose all other players

vote Yes independently

with probability . The

Banzhaf power index

 is defined as

the probability that player

's vote is pivotal.

(12 needed to win)

Answer: !

Luxembourg is a dummy

player: no matter how

other players vote,

Luxembourg can never

affect the outcome in this

voting game, so it has

power zero under any

reasonable metric.
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https://www.jamie.tuckerfoltz.com/Projects/Banzhaf/Demo-5.html?pop=1641-1668-2284-2403-2644-

2740-3360-3473-3640-3679-3921-3931-4106-5140-5210-5436-6637-9404-11109-14170-15860

"The principle of one man-one vote is violated, however, when the power of a

representative to affect the passage of legislation by his vote... does not roughly

correspond to the proportion of the population in his constituency."

"...[measuring power] is impossible without computer analyses, and, accordingly, if the

boards choose to reapportion themselves by the use of weighted voting, there is no

alternative but to require them to come forward with such analyses and demonstrate the

validity of their reapportionment plans."

https://www.jamie.tuckerfoltz.com/Projects/Banzhaf/Demo-5.html?pop=1641-1668-2284-2403-2644-2740-3360-3473-3640-3679-3921-3931-4106-5140-5210-5436-6637-9404-11109-14170-15860
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The Banzhaf distortion problem

Distribution over

Fix a vector of weights  summing to , and consider the relative powers

of  and .

Assume 

A

B C

Pr[pivotal] Player Player 

other votes N (small) (small)

other votes Y A + B A Since A is artificially large, (A + B)/A is

artificially close to 1 (powers are equalized).



Solution 1: propensity-Banzhaf (de Raaij, Duchin, Procaccia, T-F, 2026)

Assume voters vote Yes with probability . Under any sequence of voting games

(satisfying some regularity assumptions) on increasing numbers of players , the

limiting ratio of -propensity Banzhaf indices with threshold  is

Theorem



Solution 1: propensity-Banzhaf (de Raaij, Duchin, Procaccia, T-F, 2026)

Assume voters vote Yes with probability . Under any sequence of voting games

(satisfying some regularity assumptions) on increasing numbers of players , the

limiting ratio of -propensity Banzhaf indices with threshold  is

where  is the solution to

Theorem

Limiting density

of weight 



Solution 1: propensity-Banzhaf (de Raaij, Duchin, Procaccia, T-F, 2026)

Assume voters vote Yes with probability . Under any sequence of voting games

(satisfying some regularity assumptions) on increasing numbers of players , the

limiting ratio of -propensity Banzhaf indices with threshold  is

where  is the solution to

Theorem

Limiting density

of weight 

Powers converge to weights iff .

Corollary



Solution 1: propensity-Banzhaf (de Raaij, Duchin, Procaccia, T-F, 2026)

Assume voters vote Yes with probability . Under any sequence of voting games

(satisfying some regularity assumptions) on increasing numbers of players , the

limiting ratio of -propensity Banzhaf indices with threshold  is

where  is the solution to

Theorem

Limiting density

of weight 

Powers converge to weights iff .

Corollary



Victor's weight with different thresholds



All 16 NY counties at  and 
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Solution 2: Random ordering (Shapley, Shubik, 1954)

Banzhaf:

Shapley-Shubik:

Note: Unlike Banzhaf and propensity-Banzhaf, the Shapley-Shubik indices naturally sum

to one, as they represent probabilities in the same probability space:

Randomly order the players, and start counting weights according to the random order.

The player who first causes the count to reach the threshold  is the pivotal one. The

Shapley-Shubik index is the probability of being pivotal under this process.


