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output (2 * G - R)
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BMUO-R :

input N, K
number = 1
for 1 = 1 to N:

if number * 2 < number + K:

number := number * 2
else:
number := number + K

print number
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Atcoder Beginner Contest 076 Editorial

Problem Setter: E869120 / squarel1001

2017.10.28

A: Rating Goal

Let a the rating, and let b the performance of the next contest. In this case, the
rating will change to 0.5(a + b).

Takahashi’s current rating is R, and his rating goal is . So, he wants to establish
the equation 0.5(R + b) = G. Solving this linear equation, you can get b = 2G —R.
Therefore, Chokudai has to get performance 2G — R.

Pseudocode:

input R, G
output (2 * G - R)




Problem B: Addition and Multiplication

You can minimize the final value in following way:

Let a the current value on the board. If you rewrite to min(a + K, 2a), the value

at the end of this step will be minimized.

If you continue doing this, the final value will be minimized. That’s because, for

two values a and b, if you do the rewriting operation, in the end of this operation
the value will be min(a+K,2a) and min(b+K,2b) . If a<b it is definitely

min(a + K, 2a) < min(b + K, 2b), so the higher initial value, the higher final value.

This type of algorithm is called “greedy algorithm”. Greedy algorithm is like “only

considering goodness of the next step”. In this problem greedy algorithm works

optimally, but in some problem greedy algorithm doesn’t work optimally.

Pseudocode:
input N, K
number = 1

for 1 = 1 to N:

if number * 2 < number + K:

number := number * 2
else:
number := number + K

output number




C: Dubious Document 2

In the case of |S| < |T|, obviously, |T| cannot be existed as a substring of |S|. So
now we think about the case of |S| > |T|.

First, you have to search which substring in |S| matches |T|. Now, let’s think
about how to check “does |T| can appear in the substring between i-th character
and (i + |T| — 1)-th character?”.

Let X' the substring of S’ between i-th character and (i + |T| — 1)-th character.
You have to check whether it is possible to match X’ to T with replacing character
?” in X’ to an arbitrary small-case English alphabet. You should only see the
relationship between x' = (i-th character of X') and t = (i-th character of T), for
each integer i which is between 1 and |S| —|T|+ 1. The relation of x" and t can
divide into three following patterns:

a. Case x' =t: you can match x' to t, obviously.

b. Case x' #t and x' is not ‘?’: you cant match x' to t because you can’t

change the character of x.

c. Case x' is’?": you can match x' to ¢ by changing ‘?’ to t.

In order to establish X =T (let X the substring of S which corresponds to X’),
you are not allowed to make an index which is X; # T;. Therefore, if there at least
one index which is in “case b.”, it is not possible to match X to T. Otherwise, it is
possible.

If it is possible to match X to T, you can make S lexicographically smallest, in
the condition of “T appears in selected interval in S”, with replacing ‘?’ which is not
in selected interval to ‘a’.

The answer is the lexicography smallest one, among “the lexicographically
smallest S which T appears in selected interval in §” for all length-|T| intervals in
S. If there is no interval which is possible to match X to T, there is no answer for
S.

Since there are |S|—|T| + 1 intervals to select, so you can solve this problem in
o(ITI(SI = ITI + 1)) = o(IT|IS]) time complexity.



Problem D: Atcoder Express

Think about the situation that there are no speed restrictions about speed at start
and at end, and the only restrictions are “the acceleration speed is between -1.0
m/s? and 1.0 m/s?, and the maximum speed in | seconds from start to r seconds
from start is v meters per second”. And let T the time from start to end in seconds.

The maximum possible speed at x seconds from start is following:

® If 0 <x <1, the maximum possible speed is v + (I — x) meters per second.

® If | <x<r, the maximum possible speed is v meters per second.

® If r<x<T, the maximum possible speed is v + (x —r) meters per second.

The relation graph between the time
and maximum possible speed is like the
figure on the right. The horizontal axis
represents the time and the vertical axis
represents the maximum possible speed.

Since there are N intervals, you can
make N conditions which forms “the 4

acceleration speed is between —1.0 to
1.0 m/s?, the maximum speed in | seconds from start to r seconds from start is v
meters per second”.

You also have the restriction that “the speed at start point is zero” and “the speed
at end point is zero”. You can translate to condition which forms same as other N
conditions:

® The speed at start point is zero: thecase | =0,7r=0,v =0

® The speed at end point is zero: thecase [ =T,r=T,v=0

Now you have N + 2 conditions, and that’s all - you need no more conditions.

Let f;(x) the maximum possible speed in i-th condition at x seconds from start.

The maximum possible speed at x seconds from start (let this speed v(x)) is,
v(x) = min(f;(x), f,(x), f3(x), ..., fy42(x))

If you make the relation graph between t and y = v(t), the slope of the graph
doesn’t change between t=a and t=a+0.5, if a is multiple of 0.5. So, the
quadrilateral which is formed by the graph and lines t =a,t =a+ 0.5, and y =0
forms a trapezoid which t =a and t = a + 0.5 are parallel.

Since the maximum possible total moving distance is equal to the area which is
formed by the graph and y =0, you can calculate the maximum possible total



moving distance by summing up the area of these trapezoids. And, the area of a
trapezoid of interval [a,a + 0.5] is 0.25(v(a) + v(a + 0.5)).

There are 2T intervals of [a,a+ 0.5] because of 0<a,a+05<T and “a is
multiple of 0.5”. And you can calculate the value of v(x) in O(N).

Therefore, you can calculate the maximum possible total moving distance in
O(NT). Since N <100 and T < 20000, you can write a code which is fast enough for
time limit.



