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- defs of PPA(LONELY)

,
PPP(PIGEON

- Theorem 5 I reduce factoring specific kind of ints to LONELY) + proof
- Theorems (reduce factoring another specific kind of ints to PIGEON + randomness) + proof

Paper2
- defs of Legendre & Jacobi symbol
- defs of diff kinds of factoring problems
- Theorem 3 .

5 (FACROOTMUL EPWPP) + proof
- Lemmas to makeThrm 3 . 5 more interesting
- Theorem 3 .7 (Factoring [PPA)

- Overall Conclusion

-
Paper 1 : On the TFNP complexity of Factoring

- total (solution always exists for any input problem

by Buresh-Oppenheim S - solution verifiable in polynomial time

LONELY
/subclass of TFNP

latnizd : we can reduce factoring problem of specific kinda integersto&more general integers to + using randomness
-

in comparison with PIGEON

















#nifferentkinds of factoring problems
Jacobi symbol

↓

↓
Let ROOT problem : given an odd integer u > 0 and integer a s . t . (*) = 1,

find either a nontrivial divisor ofu
,

or a square root of a modn.

↓

et.EACROOTMUL problem : special cases of FACROOT . Given odd n > 0 and integers a and b,
find a nontrivial divisor of n

,
or a square root of one of a

,
b or abmodn.

#Het.WEAKEACROOT problem : given an odd no and a
,

b st . (h) = 1 and (h) = -1,
find a nontrivial divisor of w

,
or a square root of a modn.

I cop-out case

Theorem 3
.
5 : FACROOTMUL EPWPP i . e

.

FACROOTMUL problems reduces to an instance of NEAK-PIGEONproblem ·

improvement from Theorem 5 in Paper

proof. Assume n = odd int .
a , D = int.

if god (a , n) + 1 or god (D , 41 + 1
,

return (n , a) or (n , b) respectively.
* we can assume that both a

,
b are coprime to n.

domain size range size

3
-

X U Wlet
x + It

z

nic
? mod w if (n , x) = 1 ... &

K otherwise

combination of 2 inputs

where ao = 1
,

01 = a
,

ac = D.

Sincethesize domain sizerangeon +(e , x) = + (n , y)and (i
,
x) + (b

,
y)

Now , assume you get a solution < , y to WAAKPIGEON problem :

(you can assume that god (n ,
x) = ged (n , y) = 1 as otherwise we can factor n. (

-> if not just return god (n, x) or god In , y)

Given (i , x) # (j , y)
,
there are 2 cases :

case 1 : i = j (this is a good case
,

be you can actually factor N) flipped

1-
① I &-

then you must have =Y (modu) "positive" "negative"
also < * -Y (modu) (bc solution resides in "positive" range (

(i . e . first half of 21
,
N-1]

↑ (i , x) = f (j , y) (collision )

->- &x = @ ya by D

xz = yz

x2 y2 = 0
-> Since < + Y

,
0

(x + y)(x - y) = 0

4 return god (x-y ,
N)

,
which is a nontrivial factor of N.





Lemma 3 . 3

-roof (skip ? )

summary so far :

weak-pigeon pigeon
↓

FACTORING[RP
.
E

WEAKFACROOT - FACROOTMUL - PUPPEpppY ... D
↑ ↑ ↑

Lemma 3 . 3 (iii) Lemma 3 .
2 (i) Theorem 3 . 5

Another result of this paper...

...

(proof omitted

By D anda

We can conclude that

FACTORING problem reduces to both PWPP + randomness (w/p =t)

PPA + randomness

as the state of the art in the factoring a complexity research field.




