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For international readers: We usually don’t have English editorial for ABCs, but
this time only!
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IR D: AtCoder Express 2
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A - Garden

First of all, the answer of this problem is (a — 1)(b — 1). Here is why this is correct:

[Way 1]

Let’s think about the area which covered with road. If there was no area which
is covered with both road which are horizonal and vertical, the area should be a + b.
However, 11 =1 square yard is covered with both two roads. So, the answer of
this problemis ab—(a+b—-1)=(a—1)(b—1).

[Way 2]

Let's think about moving horizonal road to right, and vertical road to left.
Obviously, the garden will become a rectangle of (a—1) «(b—1), so the area is
obviously (a—1) (b —1).

(b-1) 1

(a-1)

Sample Code
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Problem B: 105

This problem has a background that we made this problem to publish in AtCoder
Beginner Contest 105, but it was published in AtCoder Beginner Contest 106.

Solution 1: Compute for all possible cases

First, let’s think about counting the number of divisors of C. We can divide C into
1,2,3,..,C, and check the remainder respectively. If the remainder of dividing into
X is zero, it means X is a divisor of C. It is convenient if we use loop (for example,
for-statement).

Now, we can check for ¢ =1,3,579,..,N (or, ¢=1,3,57,9,.,N—1 if N is
even). We can also use loop like for-statement. It means, one way to implement
the solution is, using “double-loop”.

Solution 2: Tricky solution using N < 200
Using “105 is the least odd integer that there are exactly 8 divisors”, we can imply
that there are only few odd integers below 200, that there are exactly 8 divisors.
Actually, the only such numbers below 200, are 105, 135, 165, 189, 195.
Assuming N < 200, the answer can be divided as follows:
® If 1 <N <104, the answerisO
If 105 < N <134, the answer is 1
If 135 < N <164, the answer is 2
If 165 < N <188, the answer is 3
If 189 < N <194, the answer is 4
If 195 < N <200, the answer is 5
The numbers that there are exactly 8 divisors, can be represented with three

different prime numbers p,q,r. There are only three patterns: p’,p3q,pqr. There
are no p’ pattern below 200. There are two p3q patterns, 33 x5=135 and
33 x 7 =189. There are three pgr patterns, 3 x5x7 =1053x5x 11 =165,3 X5 X
13 = 195.

Source Code (C++)
Solution 1: https://beta.atcoder.jp/contests/abc106/submissions/3024975
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C - To Infinity

Let’s think about the state of after 5 10'> days, for one character.

a. '1'->"1->--->"1

b. ‘2" -> 22" -> ‘2222 -> '22222222' -> -+ (25*10"° characters)

c. '3’ ->'333"-> ‘333333333’ -> .-+ (3510"° characters). And so on.
d. For’2’, ‘3’ ---,'9’, it will become more than K characters obviously.

So, you can assume that character ‘2" - ‘9" will be infinite length, because it's
more than K characters. You can say as follows:

a. If all characters between 1% to K-th character is ‘1’, the answer will be ‘1",
b. Otherwise, the answer will be the character of leftmost index which is not ‘1’
For example, if K =10 and S ="113123", the answer will be 3.

Implementation is easy. You can write with less than 300 bytes.

Sample Code
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Problem D: AtCoder Express 2

Let's think about placing trains into 2-dimensional plane. Think about placing
train i in coordinate (L; R;). Then, for each query, since we have to find the number
of i that L, =p and R; < q, it means we should count the number of “trains which
is right-lower than (p,q)".

We can use dynamic programming (also known as “two-dimensional cumulative
sum technique”). Since N is no more than 500, the coordinate is positive and less
or equal to 500.

Now, let C;; the number of trains in (i,j). The answer a;; when (p,q) = (i,j) is,
if you think carefully--- It will be a;; = C;; + a;j_1 + Qj41,j — Qiy1,j-1-

Then, if we calculate from the larger x-coordinate and smaller y-coordinate, you
can calculate all a where 1<x<N,1<y <N, in O(N?) time.

Now, the answer of query is stored in a,,. It means you use only constant time
for each query. The total time complexity is O(N? + M + Q).

Source Code (C++):
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