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Problem D. Digit DP
Input file: standard input
Output file: standard output
Time limit: 5 seconds
Memory limit: 1024 mebibytes

There are 2n machines in a factory, numbered from 0 to 2n � 1. The i-th machine consumes pi units of
power. The factory uses a system called Digit Dynamic Powering (Digit DP) to control the power the
machines consume.

Initially, an array a0, . . . , an�1 is given. Then the system would set the initial pi to
P
j2Si

aj , where Si is

the set of 1 bits in the binary representation of i.

After that, there may be some modifications, each modification would be adding a certain value to the
power of some machines that form an interval. Formally speaking, you would be given three integers `,
r, x, meaning that the power consumed by each of the machines numbered between ` and r (inclusively)
should increase by x. The endpoints of the intervals would be given as n-digit binary strings.

When some three distinct machines are used to produce a product, the product’s price should always
be the product of the pi’s of those machines.

During these modifications, the manager may ask some questions about some intervals. What is the sum
of the prices if we try every possible combination of three distinct machines in the interval to produce a
product?

Formally speaking, you would be given two integers `, r, meaning that you should report the sum of the
products pi · pj · pk of all triples (i, j, k) satisfying `  i < j < k  r. As the answer may be rather large,
find it modulo 998 244 353. The endpoints of the intervals would also be given as n-digit binary strings.

Input

The first line contains two integers n and q (1  n  100; 1  q  5 · 104).
The second line contains the integer array a0, a1, . . . , an�1 (0  ai  109).

The next q lines contain queries. On each line, the first integer t indicates the type of the query.

If t = 1, three integers `, r, x follow (0  `  r < 2n, 0  x  109).

If t = 2, two integers `, r follow (0  `  r < 2n).

Note that ` and r are given in n-bit binary string format, and the leftmost bit is the highest bit.

Output

For each query of type 2, print a line with a single integer: the answer modulo 998 244 353.

Examples

standard input standard output
3 3
1 2 4
2 000 111
1 010 101 1
2 000 111

1960
3040

2 2
1 1
2 00 10
2 00 11

0
2
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