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A: Air Conditioner
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read X as int
if X >= 30:

write "Yes"
else:

write "No"
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B: Distance

(f##%: evima)

B & FRICRZE D SRECIEMR Z 7R L. SITICOW TR E T,

read N, D as int
ans = 0
fori=1, ..., N:
read X, Y as int
if X* X +Y *xY <=D % D:
ans += 1

write ans
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F: Range Set Query

XN 227 ZVICEZ 5 WS &, Range Minimum Query & EIWZHW 5415 SegmentTree
PHILGNTVETH, BEO~Y—JWKIERHEI2 P> TLEVET,

2IRTEDPS E BEPZNIDERCHZERFCHFEHLEZLE, Z2hotaTRIAICHEEE
EWCOVWTORVWELIERZLIZLET, T58. i ZFHOZZVIIRT2EZE [I;,r] 18H 5 r I
DV TORWVEOMEIBICRD 3,

X V% r; DFRIECY - L. ROEOESGZEHLRP L7 TV IZERZTTEETS, BLEOD
EHRUTOZ 507 -2 iEZHWTERT 5 L RWTT,

o i DRVWENFILET 20, FFIETIRLZDEMIL 2B, £EOEHL T L7720
DA

e RWEDHZGHA 1, ZNLIAND 0 TH 2 X5 REEIEEHRL, XERZIS Ty
2B 2 % 728D Fenwick Tree

FIEEIE O(N 4+ QlogN) T,
fes
https://atcoder.jp/contests/abcl74 /submissions /15644133



o

A: Air Conditioner

(Editorial: evima)
If you are like “I have no idea where to startj‘, then first try Problem A “Welcome to AtCoder”
in the “practice contest” (https://atcoder.jp/contests/practice/). There you can find

sample codes for each language.

Let’s move on to the problem in this contest. It’s a bit abrupt, but here is a sample answer in

an imaginary language.E3

read X as int
if X >= 30:

write "Yes"
else:

write "No"

If you rewrite this to the language you use, you will be able to solve the problem. The following

is explanation for each line.

The 1st line: read the input temperature X as an integer. It should be done in the same way

as reading integer a in “Welcome to—".

The 3rd and 5th lines: output string Yes or No. You can achieve it in most language by
replacing s to "Yes" in the source code which outputs the input string s in the “Welcome to—".
If it doesn’t work, use a search engine with the keywords like “(language name) string output”.

(Continued on the next page)

The second and the fourth line: If the input integer X is more than or equal to 30, then the
third line will be executed; otherwise the fifth line will be. For the syntax of if statements in
each language, use search engine with keywords “(language name) if statement”. As for integer
comparisons, X >= 30 should work in the most languages, but if it doesn’t, use a search engine

with the keywords like “(language name) comparing”.

*5 Some of you may wonder why do we do such thing, but actually this is to treat tens of languages available
in AtCoder equally.
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B: Distance

(Editorial: evima)
As in the previous problem, we will show a sample answer in an imaginary language, and

explain each line.

read N, D as int
ans = 0
for i =1, ..., N:
read X, Y as int
if X * X+ Y *Y<=D % D:
ans += 1

write ans

1st line: read the input values N, D as an integer.
2nd line: Declare a variable ans which will be used as a counter, and initialize it with 0.

3rd line: repeat the 4th to 6th line for IV times. For the syntax of for statements in each

language, use search engine with keywords “(language name) for statement”.

4th line: input the coordinates X;,Y; of the i-th point to the variables X,Y. You may store
all the coordinates of points to an array, but in this sample code, we would rather “forget” the

coordinates that has been processed.

5th and 6th line: check if distance v/ X2 + Y2 is less than or equal to D, and add 1 to ans in
such case. However, instead of directly comparing those two values, the squares of those values
are compared (Since it is guaranteed that input D is more than or equal to 0, we can simply
compare the squares without changing the result). In general, calculations of real numbers on
computers are approximation by floating point numbers, and they may contain precision errorsgd,

so it has to be avoided as much as possible.

7th line: output the ultimate value of the counter variable ans.

*6 for example, try print(2%*0.5 + 2%%0.5 + 2%%0.5 == 18%%0.5) (Python) in the Code Test



C: Repsept

(Editorial: evima)
Since the i-th term of the given sequence can be written as 7 x (1 + 10+ 102 +... + 107 1) =
7(10°—1)

——5— (sum of geometric series), so the desired answer is the minimum positive integer i such

that 7(10° — 1) is divisible by 9K.

If K is a multiple of 7, you can consider whether 10* — 1 is divisible by % instead, and
otherwise, you can consider whether 10° — 1 is divisible by 9K. Therefore, let us define an
integer L in such way that L = % if K is a multiple of 7, or L = 9K otherwise, then it is
sufficient to find the minimum positive integer i such that 10¢ — 1 is divisible by L, that is, such

that the remainder of 10° divided by L is 1.

If L is a multiple of 2, then 10 is a multiple of 2 for any positive integer i, so its remainder
divided by L will never be 1. The same applies when L is a multiple of 5. If neither of them is
satisfied, then by Euler’s theorem, it holds that 10¥(X) = 1 (mod L)EL. Therefore, if you examine
for each i = 1,2,..., then you will be able to find the desired integer until i = L(< 9000000)
at the latest (that is, you will never find it at, for example, i = 1010 for the first time), so by

actually dividing 10',102,... by L in this order, the answer can be found fast enough.

However, you should not try to divide 10999982 by L directly. Instead, multiply the remainder
of 10* divided by L by 10 and then divide it by L, and you will find the remainder of 107+!
divided by L.

Note that, without trying the mathematical observation above, you might assume that “if
the answer is not -1, then the answer will be fairly small; otherwise it is too difficult for this

Y

‘position’,” and calculate the remainder of 7,77, ... by K as described above. This way you can

find the answer too.

*7 p(n) is Euler’s ¢-function, that is, the number of integers between 1 and n, inclusive, such that is coprime
with n
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D: Alter Altar

(Editorial: evima)

When there are no “white stone placed to the immediate left of a red stone,” if there is a red
stone A and another stone B in the immediate left to stone A, then stone B is always B, and if
stone C is in the immediate left to stone B, then stone C is also red, and similarly all the stones
left to stone A are red. Therefore, there are only IV 4+ 1 ways to achieve the goal: WWW...WWW
(all stones are white), RWW. . .WWW (only the leftmost stone is red), RRW. . .WWW (only the leftmost
two stones are red), ---, RRR. . .RRW (only the leftmost N — 1 stones are red) or RRR. . .RRR (all

stones are red). Based on this, we define a new goal as follows:

New goal

Before start performing operations, choose one position to place a partition (that is, the
partition will be placed either between two stones, or in the left of any stones, or in the right
of any stones). Th goal is to make all the stones left to the partition to be red and all the
stones right to the partition to be white.

Assume that the position of the partition is fixed. Then, by the property of the operations,
it doesn’t matter anymore other than how many red and white stones are there. Let W be the
number of white stones in the left of the partition, and R be the number of red stones in the
right of the partition, then the target is to make both W and R zero. Since W does not decrease
by more than one, it requires at least W operations to achieve the goal. Likewise, it requires
at least R operations, so it requires at least max(W, R) B times of operations. Conversely, the

following procedure enables to achieve the goal in max(W, R) operations:

e if W < R: swap each white stone in the left of the partition and each red stone in the
right of the partition for W times, and then change the remaining R — W red stones to
white, one by one. Total number of operations: R.

o if W < R: swap each white stone in the left of the partition and each red stone in the
right of the partition for R times, and then change the remaining W — R white stones to

red, one by one. Total number of operations: W.

Therefore, now we can see that the minimum number of operations when the partition is fixed

is max(W, R). All that left is to try all the N + 1 candidates of partition’s position and find

*

8 max(a, b) denotes the biggest of a and b. e.g. max(3,5) = max(5,3) = max(5,5) =5
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max(W, R) for each of them; then the desired minimum number of operations is the smallest of
them.

However, the input NV is somewhat large, so there is no time to inspect all the N stones for N+1
times. One way to handle this is to count the total number of white and red stones beforehand,
and shift the partition from the leftmost position one by one. Every time the partition shift to
the right, either W increases by one or R decreases by one. Therefore, the overall process finishes

in a linear time.
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E: Logs

(Editorial : ynymxiaolongbao)

Consider the problem whether the answer is less than or equal to X. This problem can be
rephrased as whether all the logs can be cut down to the length less than or equal to X within
at most K cuts. In order to cut a log of initial length A; into those of length less than or equal
to X, at least [%1 —1 cuts are required. If the sum of them does not exceed K, then the answer
is Yes, otherwise the answer is No.

It is sufficient to find the minimum integer X such that the answer to the question “is the

answer less than or equal to X?” is Yes. The total computation time is O(Nlog(mazA)).
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F: Range Set Query

When it comes to answering queries for segments, well known is SegmentTree that is used for
problems like Range Minimum Query, but merging sets requires long time.

For each k, let us call a ball “good ball for k7 if it is one of the leftmost & balls such that no
other ball in the right of the ball out of those k balls has the same color to that ball. Then, the
answer for the i-th query is the number of good ball for r; that is in [I;, ;]

Sort the queries in the increasing order of r;, and answer to the query while managing the set

of good balls. Set of good balls can be managed efficiently by the following two data structures:

e an array that manages whether a good ball of color i exists, and its position (if exists),
which is used to update the set
e a Fenwick tree that manage an array whose element is 1 if there is a good ball at that

position, or otherwise 0, that enables to answer the queries by taking segment sums

The total time complexity is O(N + QlogN).
Sample code
https://atcoder.jp/contests/abcl74 /submissions /15644133
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