
XIX Open Cup named after E.V. Pankratiev

Stage 6: Grand Prix of Poland, Sunday, November 11, 2018

Problem D. Road
Input file: standard input

Output file: standard output

Time limit: 4 seconds
Memory limit: 512 mebibytes

Johnny became a controller at the Road Center. His task is to investigate the e↵ectiveness of snow removal
on a certain road during a series of blizzards. The road is divided into consecutive one kilometer-long
segments, numbered with consecutive integers from 1 to n. Johnny quickly got to work and gathered
the information on events:

• Meteorological Center provided him with information about the blizzards; the intensity of a blizzard
is determined by two parameters f, g: in i-th minute (i � 1) of such a blizzard f · i+ g millimeters
of snow fall everywhere on the road. Each blizzard ends in the minute preceding the first minute
of the next blizzard. The time is calibrated so that the first blizzard begins at a positive minute,
and in minute 0 there is no snow on the road.

• Snow Removal Center provided Johnny with information about the plows and sanders. Each route
of a plow or a sander is always a fragment of a road consisting of road segments numbered with
consecutive numbers. If a plow clears some road segments in t-th minute then at the end of t-th
minute there is no snow on the cleared road segments. Likewise, spreading salt of quality s on some
road segments in t-th minute ensures that at the end of minutes t, t+ 1, . . . , t+ s there is no snow
on those road segments. Di↵erent salts, even of the same quality, act independently and have no
e↵ect on each other; likewise, plows do not remove salt from the road.

• Road Center has sent its queries – give the thickness in millimeters of the largest snow cover at
the end of a given minute at the given fragment of a road consisting of segments numbered with
consecutive numbers.

Johnny pre-processed and sorted the collected data. Unfortunately, computing the answer to queries is
too di�cult for him. Help him! Write a program that computes the answers to queries of the Road
Center.

Input

The first line of the input contains two integers n and q (1  n  109, 1  q  300 000) separated
by a single space and denoting, respectively, the number of kilometer segments of the road and the number
of events. In each of the following q lines there is a description of an event of one of the following four
types:

• t L a b, which means that the plow cleared in t-th minute a road fragment consisting of segments
numbered from a to b.

• t S a b s, meaning that a sander spreads salt of quality s in t-th minute on a road fragment
consisting of segments numbered from a to b.

• t ? a b, meaning that the Road Center wants to know the maximum thickness of snow cover at
the end of t-th minute on a road fragment consisting of segments numbered from a to b.

• t B f g, meaning that t-th minute is the last minute of the previous blizzard (if it exists), and
(t+ 1)-th minute is the first minute of the blizzard with intensity f, g.

In all events the following conditions are met: 1  t  109, 1  a  b  n, 1  s, f, g  109.

In addition, the values of t for consecutive events are increasing, and the first event is always of type B.
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Output

For each event ? print in a separate line the remainder modulo 109 + 7 of the largest thickness of snow
cover at the end of the given minute at the specified road segment.

Examples

standard input standard output

3 4

2 B 1 2

3 ? 2 2

4 L 1 3

5 ? 1 3

3

5

1 3

1 B 1 1

2 B 3 3

3 ? 1 1

8

5 5

1 B 1 2

2 S 1 3 5

3 ? 3 4

4 ? 1 1

10 ? 1 1

7

0

30

Note

The table below shows the snow coverage on each of the road segment in Sample 1 at the end of each
minute. It also shows the amount of snow that fell in each minute. The numbers in bold correspond to
queries.

minute 1 2 3 snowfall
0 0 0 0 0
1 0 0 0 0
2 0 0 0 0
3 3 3 3 3
4 0 0 0 4
5 5 5 5 5

Till the first query 1 · 1 + 2 = 3 milimeters of snow fell on the whole road. Between the plow passage in
minute 4 and the second ? query additional 3 · 1 + 2 = 5 milimeters of snow fell.

Explanation of Sample 2:

minute 1 snowfall
0 0 0
1 0 0
2 2 2
3 8 6

Till the ? event the first blizzard took place for one minute and the second also took place for one minute.

Explanation of Sample 3:
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minute 1 2 3 4 5 snowfall
0 0 0 0 0 0 0
1 0 0 0 0 0 0
2 0 0 0 3 3 3
3 0 0 0 7 7 4
4 0 0 0 12 12 5
5 0 0 0 18 18 6
6 0 0 0 25 25 7
7 0 0 0 33 33 8
8 9 9 9 42 42 9
9 19 19 19 52 52 10
10 30 30 30 63 63 11
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