Swap (Medium - Level 200)

Let's play with sequence of non negative integer. Given two sequence of n non negative integers
(@1, az ... ap) and (b4, by ... by). Both sequence has maximum element less than k, max(a; as ...

an)<k and max(b4, bs ... b,)<k. The game rule is you can edit both sequence with this operation:
swap a; and b; with 1<i<n, and the goal is to make sequence a and b become increasing
sequence: ;=g if and only if isj and b;=b; if and only if i<j. But not all initial sequence a and b can
be solved.

For example (2, 0) and (0, 1) is a pair of sequence that can't be solved:

¢ If you don't swap any element, you have (2, 0) and (0, 1), but sequence (2, 0) is not
increasing.

¢ |f you swap first element only, then the pair become like this (0, 0) and (2, 1), sequence (2,
1) is not increasing.

¢ If you swap second element only, then the pair become like this (2, 1) and (0, 0), again (2,
1) is not increasing.

¢ [f you swap both element, then the pair become like this (0, 1) and (2, 0), again (2, 0) is not
increasing

So it's impossible to solve if initial sequence is (2, 0) and (0, 1), because all possible move can't
make both sequence become increasing.

Now given n and k, your task is to compute number of different pair of initial sequence (a, b) that
can be solved with game described above.

Input

First line there is an integer T denoting number of test case, then T test cases follow.
For each case, there are two integers n and k writen in one line, separated by a space.
Output

For each case, output number of different pair of initial sequence (a, b), since the answer can be
large, output the answer modulo 102+7.

Constraints
0<T<10°

0 <min(n, k) <200
0 < max(n, k) < 108

Example

Input:
6



21

12
13
22
32

23

Output:

1

4
9

11

26

46

Explanation

- T

—~~ Y

~ 1

=5 S
a- =S
e - b el -
.|J./0|\ -
—_ ™ ~
”\.IJ_ R
o= Z -~
A S —~
=2 o=,
= = > S
ST =c =
o -=
> N= -5 -
O =T -
a =0 = .g
o NS~ ™.
< P =
8 o=
) = . =o°
c =2~ s
2 — =S5
< =T ==0
© = T =
~— — - N— -~ b ol
o == .-
O —Teo—Toc2
w UUWO@\U
3 == =cg0c
= SNT=Sse
- ’0 ,[
= - 8 - o=
S o ==
= o= Y=
8 = . .50«
o —_~ N N~ — -~ _z
u 0... el .,050)0
= === -5
® oo =t .o
o © T o Toxz
S gogg-g=
S TEEFT o
B TANOF Tn o
— OO OO OO
RZ I N R B, I
- C © @ © o5 © -
B2 OO0OO0OO0O=Z0+
m_lu [ ] [ ] [ ] [ ] [ ]
()
I

—~~ Y

L

N~

=
—_ — - \n/l_/
N=2o 52 -
N - - -
S=N—=aAN
oo =29y
S« ===
tre N = O - =
M( !O( ...2
s © = !
SSETTERR
S - - =o o
S+ —T=Zo —=
—_ -~ ~~ - -~ A~ -
ST NTFLeoe =
- -
~— ) - - -
Yo = 2+~ = _=
\0./KOOK22
e —X Y
So—=a —=
e . S o
= N =N
N o . o
SF=c+-=¢g
SRR
O[ [
SO - = ol
SNT=AN T =
K,O.,\h.h_ T
=SARTNE
- R -
Sr=a+-=g
S=r-a=a A
==
SE-ET=rT=
——O N =+~ =
\O}( ,1( -..O
O - - -
e =d - =0
O S~ N—
N— - - - -
S=o =+~
seeg-y
(=3 = - =
ﬂ S A S A
c2NTESNF
R N
n - ~— R -~
T o= 2+ ==
O=ZanNnN=A +~
[ ]

Other Info

Test case (n and k) is generated randomly using this rule:

e Probability that n>k or n<=k is ~50% each.

e Maximum n and k is random log-uniform.
e Minimum n and k is random uniform.

Click here if you want to know my program speed and other detail.

Explanation about my Algorithm complexity:

My 2.8KB of python 3 code that got AC in 18.7s, the complexity is O(min(n, k)3) "This
is direct translation [line by line] of my C code, there are many room for optimisations


http://2.bp.blogspot.com/-zjFDmmMBBIg/Uca3SB3PInI/AAAAAAAAAWY/ugf4LAa5oQk/s1600/SWAP_MED.png

like fast I/O, data structure, etc"
My 3.7KB of C code that got AC in 6.36s, the complexity is O(min(n, k)4

My 3.8KB of C code that got AC in 0.53s, the complexity is O(min(n, k)3) "Note that
although the size of code is similar, but my O(min(n, k)*) and O(min(n, k)3) code is
very different”

To challenge fast language user with O(min(n, k)3) complexity, | made this Hard version. For
slow language user this medium version will be look like hard version ;-) good luck.

About complexity, I've proved using math that no algo with complexity better than O(min(n, k)?),

this is the lower bound. My best algo for now is O(min(n, k)3), this is the upper bound. So the
optimal algo lies between that lower and upper bound. | still don't have proof that my algo is

optimal, so there is possibility that there is an algorithm that better than O(min(n, k)3).

Time limit ~37x my program top speed.

See also: Another problem added by Tjandra Satria Gunawan
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