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A. Kth Term
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#include <iostream>
using namespace std;

1
2
3
4
5 int main(void){
6
7
8
9

int K;

cin >> K;

if (K == 1) cout << 1 << endl;
10 if (K == 2) cout << 1 << endl;
11 :
12 if (K == 32) cout << 51 << endl
13
14 return O;
15 }
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#include <iostream>
using namespace std;

int K;

1

2

3

4

5 int main(void){
6

7 cin >> K;
8

9

int af] = {1, 1, 1, 2,1, 2,1,5,2,2,1,5,1, 2,1, 14, 1, 5, 1, 5, 2, 2,
1, 15, 2, 2, 5, 4, 1, 4, 1, 51};

10 cout << al[K-1] << endl;
11

12 return O;

13 }




B. Bishop
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#include <iostream>

using namespace std;

typedef long long 11;

1
2
3
4
5
6 int main(void){

7 11 H,W;

8 cin >> H >> W;

9

10 cout << (H * W + 1) / 2 << endl;
11

12 return O;

13}
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1 #include <iostream>

2

3 using namespace std;

4 typedef long long 11;

5

6 int main(void){

7 11 H,W;

8 cin >> H > W;

9

10 if(H==1|] w==1){

11 cout << 1 << endl;
12 } else {

13 cout << (H * W + 1) / 2 << endl;
14 }

15

16 return O;

17 }
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C. Sqrt Inequality
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1 #include <iostream>

2

#include <cmath>

4 using namespace std;
5 typedef long long 11;
6
7 int main(void){
8 11 a,b,c;
9 cin >> a >> b >> c;
10
11 if (sqrt(a) + sqrt(b) < sqrt(c)){
12 cout << "Yes" << endl;
13 } else {
14 cout << "No" << endl;
15 }
16
17 return 0;
18 }
Baieio, Zhldze 2R (a, b, c) = (249999999, 250000000, 999999998) 7 EDT—ATWA &> TLE
WY,
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1 #include <iostream>

2
3

#include <cmath>

4 using namespace std;

5
6
7
8
9
10
11
12
13

typedef long long

int main(void){
printf("%
printf ("%
printf ("%
printf ("%
return O;

}

11;

.30f\n",
.30f\n",
.30f\n",
.30f\n",

sqrt (249999999)) ;
sqrt (2560000000)) ;
sqrt (249999999) + sqrt(250000000)) ;
sqrt (999999998)) ;

ETRRIFIRDED T,

15811.388269219120047637261450290680
156811.388300841896125348284840583801
31622.776570061017991974949836730957
31622.776570061017991974949836730957

1
2
3
4
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X702 LAOWERTIZEBDELNZFEONT WS 7ZHTT, TOL5I1Z, BHEES & SIXiSIEET 5
BEPRHD £T,

¥/ Va+Vhb=\c THHEETHHEEITED Va+Vb< e LHELTLES Z DDV ET,

INS6DZLIZERLT, S5 VHEEDE long double iz {5 & AC 2852 MW TEET,



1 #include <iostream>

2 #include <cmath>

3

4 using namespace std;

5 typedef long long 11;

6

7 int main(void){

8 long double a,b,c;

9 cin >> a >> b >> c;

10

11 long double eps = 1.0E-14;

12

13 if(sqrt(a) + sqrt(b) + eps < sqrt(c)){
14 cout << "Yes" << endl;
15 } else {

16 cout << "No" << endl;
17 }

18

19 return O;

20 }
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1 #include <iostream>

2 #include <cmath>

3

4 using namespace std;

5 typedef long long 11;

6

7 int main(void){

8 11 a,b,c;

9

10 cin >> a >> b >> c;

11

12 11 d=c - a - b;

13 if(d > 0 & d * d >4 *x a * b){
14 cout << "Yes" << endl;
15 } else {

16 cout << "No" << endl;
17 }

18

19 return O;

20 }




D. String Equivalence
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1 #include <iostream>

2 #include <string>

3

4 using namespace std;

5

6 int N;

7

8 void dfs(string s, char mx){

9 if(s.length() == N){

10 printf ("%s\n", s.c_str());
11 } else {

12 for(char c=’a’;c<=mx;c++){
13 dfs(s + ¢, ((c == mx) 7 (char)(mx + 1) : mx));
14 }

15 }

16 }

17

18 int main(void){

19 cin >> N;

20 dfs("", ’a’);
21 return O;

22 }




E. Three Substrings
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1 #include <iostream>

2 #include <string>

3

4 using namespace std;

5

6 #define REP(i,n) for((i)=0; (i)<(int) (n); (i)++)

7

8 #define M 2000

9

10 bool ab[100000],ac[100000],bc[100000] ;

11

12 bool match(char c1, char c2){

13 return (c1 == ’7?’ || ¢c2 == 2?7 || cl1 == c2);

14 }

15

16 int main(void){

17 int i,j;

18

19 string a,b,c;

20 cin >> a >> b >> c;

21

22 int A = a.length();

23 int B = b.length();

24 int C = c.length();

25

26 REP(i,A) REP(j,B) if('match(al[il, b[j])) ab[i-j+50000] = true;

27 REP(i,A) REP(j,C) if('match(alil, c[j])) ac[i-j+50000] = true;

28 REP(i,B) REP(j,C) if(!match(b[il, c[j])) bc[i-j+50000] = true;

29

30 int ans = 3 * M;

31 for (i=-2*M;i<=2#M;i++) for (j=—2%M;j<=2*M;j++) if (1ab[i+50000] && !ac[j+50000] &&
I'bc [j-1+50000]1){

32 int L = min(0, min(i, j));

33 int R = max(A, max(B + i, C + j));

34 ans = min(ans, R - L);

35 }

36

37 cout << ans << endl;

38

39 return 0;

40 ¥




F. Fractal Shortest Path
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typedef long long 11;
#define _abs(x) ((x)>07(x):-(x))
bool between(1ll x, 11 yi, 11 y2){
if(y1 > y2) swap(yl, y2);
ylt++; y2-—;
if (1 (y1 <= y2)) return false;
while(x > 0){
if(x % 3 == 1){
if(y2 - y1 > 3) return true;
for (11 y=yi;y<=y2;y++) if(y % 3 == 1) return true;
}
x /= 3;
yl /= 3;
y2 /= 3;
}
return false;
}
11 get_extra(ll x1, 11 yi1, 11 x2, 11 y2){
11 ans = 0;
int i;

11 three = 1;

REP(i,35){
if(x1 / three == x2 / three && between(xl / three, yl1 / three, y2 / three)){
11 tmp = min(min(x1 % three, x2 % three) + 1, three - max(xl 7 three,
x2 % three));
ans = max(ans, tmp);
}

three *= 3;

return ans;

11 get_dist(11 x1, 11 yi1, 11 x2, 11 y2){
return _abs(xl - x2) + _abs(yl - y2) + 2 * max(get_extra(xl, yl, x2, y2), get_extra(
yi, x1, y2, x2));




Hello. I'm the Admin rng_58.
This time, I gathered the problems which can be solved either easily or arduously depending on which course
you take.

By all means, please compare the various solutions.

A. Kth Term

Since there are only 32 kinds of input, for example it can be solved as follows.

#include <iostream>
using namespace std;

1
2
3
4
5 int main(void){
6
7
8
9

int K;

cin >> K;

if (K == 1) cout << 1 << endl;
10 if (K == 2) cout << 1 << endl;
11 :
12 if (K == 32) cout << 51 << endl
13
14 return O;
15 }

By using arrays, it can be solved more simply.

#include <iostream>
using namespace std;

int K;

1

2

3

4

5 int main(void){
6

7 cin >> K;
8

9

int a1 = {2, 1, 1, 2,1, 2,1,5,2,2,1,5,1, 2,1, 14, 1, 5, 1, 5, 2, 2,
1, 156, 2, 2, 5, 4, 1, 4, 1, 51};

10 cout << a[K-1] << endl;
11

12 return O;

13 }

10



B. Bishop

From the diagrams on the sample, it can be see that the bishop can reach to the half the squares of all. Also,
if there are odd number of squares overall, it is rounded up.
In general, for any positive integers x,y, the quotient x/y rounded up can be implemented as (x +y — 1) /y

(where / denotes integer division). Paying attention to overflow, it can be written as follows for example.

#include <iostream>

using namespace std;

typedef long long 11;

1
2
3
4
5
6 int main(void){

7 11 H,W;

8 cin >> H >> W;

9

10 cout << (H * W + 1) / 2 << endl;
11

12 return O;

13}

Unfortunately, it will be WA. For example, consider the case of (H, W) = (1,10%). The solution above outputs
500000000, but actually the bishop cannot move at all, so the answer is 1. Such exception is called corner cases.

1 #include <iostream>

2

3 using namespace std;

4 typedef long long 11;

5

6 int main(void){

7 11 H,W;

8 cin >> H >> W;

9

10 if(H==1[] w==1){

11 cout << 1 << endl;
12 } else {

13 cout << (H * W + 1) / 2 << endl;
14 }

15

16 return O;

17 }

The key to avoid the corner cases are:

e to prove the solution properly (in this problem, try writing the proof why it can reach half the squares)

e to pay attention the lower bounds of the constraints

and so on.
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C. Sqrt Inequality

By implementing naturally, it will be like as follows:

© 0 N o G W N =

L e T e e =
0w N O O Bk W N o= O

#include <iostream>
#include <cmath>

using namespace std;
typedef long long 11;

int main(void){
11 a,b,c;
cin >> a >> b >> c;

if (sqrt(a) + sqrt(b) < sgrt(c)){
cout << "Yes" << endl;

} else {
cout << "No" << endl;

return 0;

“

Unfortunately, it will be WA in such case like (a, b, ¢) = (249999999, 250000000, 999999998).

Let’s experiment with the following code.

1
2
3
4
5
6
7
8
9
10
11
12
13

#include <iostream>
#include <cmath>

using namespace std;
typedef long long 11;

int main(void){
printf ("%.30£f\n", sqrt(249999999));
printf ("%.30£f\n", sqrt(250000000));
printf("%.30£f\n", sqrt(249999999) + sqrt(250000000)) ;
printf("%.30f\n", sqrt(999999998));

return O;

The execution result is as follows.

1
2
3
4

15811.388269219120047637261450290680
15811.388300841896125348284840583801
31622.776570061017991974949836730957
31622.776570061017991974949836730957

Although /249999999 + /250000000 < 1/999999998 actually, but the two output values are the same. This

is because real numbers are treated approximately inside the program. Like this, when treating real numbers

you have to pay attention to errors.
Also, even when \/a + v/b = \/c it may be judged as v/a + Vb < v/c because of errors.

Paying attention to those points, if you use long double type, which is more precise, you can get AC.
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1 #include <iostream>

2 #include <cmath>

3

4 using namespace std;

5 typedef long long 11;

6

7 int main(void){

8 long double a,b,c;

9 cin >> a >> b >> c;

10

11 long double eps = 1.0E-14;

12

13 if(sqrt(a) + sqrt(b) + eps < sqrt(c)){
14 cout << "Yes" << endl;
15 } else {

16 cout << "No" << endl;
17 }

18

19 return O;

20 }

Here, if you set the value ¢ = 10714 to larger or smaller numbers, you will get WA. It can be explained why

e = 107! is just right, but the easier and safer way is to use only integers.

Va+Vb < /e (
& (Va+vh)i<e (6
2Vab<c—a—b (
& c—a—b>0A4ab< (c—a—Db)? (

i3

1 #include <iostream>

2 #include <cmath>

3

4 using namespace std;

5 typedef long long 11;

6

7 int main(void){

8 11 a,b,c;

9

10 cin >> a >> b >> c;

11

12 11 d=c - a - b;

13 if(d > 0 & d * d >4 *x a * b){
14 cout << "Yes" << endl;
15 } else {

16 cout << "No" << endl;
17 }

18

19 return O;

20 }

13



D. String Equivalence

Brute-force problems that requires to use for loops, or more complex bitmask or next_permutation, are very
common. This time you have to generate even more complex structure. In such case DFS is useful.
XFH s = 5189...5n DEHELTH B Z L DEM%E S WHLZ 5 &, The conditions where a string s = s152...5y

is in normal form can be rephrased to:
e 51 =a, and
e s, <max{sy,...,sk—1}+ 1(V2 <k < N).

Here, +1 denotes the next character lexicographically.

This can be implemented as follows for example.

1 #include <iostream>

2 #include <string>

3

4 using namespace std;

5

6 int N;

7

8 void dfs(string s, char mx){

9 if(s.length() == N){

10 printf("%s\n", s.c_str());
11 } else {

12 for(char c=’a’;c<=mx;c++){
13 dfs(s + ¢, ((c == mx) ? (char)(mx + 1) : mx));
14 }

15 ¥

16 }

17

18 int main(void){

19 cin >> N;

20 dfs("", ’a’);

21 return O;

22 }
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E. Three Substrings

Intuitively, the following greedy may be easy to come up with.

e Consider the order of appearances of a,b,c in s. For example, assume that the left appends are in the

order of a — b — ¢. (Perform an exhaustive search.)
e It can be assumed that s is at the left end of s.
e Put b to as left as possible so as not to contradict to the information of a.

e Put b to as left as possible so as not to contradict to the information of a.

Actually there is a counterexample of this.
For example, if you apply the "as-left-as-possible strategy” to three strings 7?7¢? — ac?a —7b%a, you will

obtain

e 77¢? (Place 77c?)
e acca (Place ac?a overlapped)
e accab?a (Place 7b?a as left as possible)

but the optimal solution is
e ?77¢? (Place ?7¢?)
e ?ac?a (Place ac?a to the different place intentionally)
e ?acbaa (Place ?b?a as left as possible).

Like this, intuitive unproved greedy is dangerous. Important things are such as

e to prove greedy before using, or

e to consider some other ways such as exhaustive search or DP.

15



This time, it can be seen that it can be solved safer by performing exhaustive search on the position of b, ¢
relative to a. Note that, let the position of left end of a be 0, then the positions of left ends of the other strings
is in the range of —4000 to 4000.

1 #include <iostream>
2 #include <string>

3

4 using namespace std;

5

6 #define REP(i,n) for((i)=0;(i)<(int) (n); (i)++)
7

8 #define M 2000

9

10 bool ab[100000],ac[100000],bc[100000] ;

11

12 bool match(char c1, char c2){

13 return (cl == 7’ || ¢c2 == 27’ || c1 == c2);
14 }

15

16 int main(void){

17 int i,3;

18

19 string a,b,c;

20 cin >> a >> b >> c;

21

22 int A = a.length();

23 int B = b.length();

24 int C = c.length();

25

26 REP(i,A) REP(j,B) if('match(al[il, b[j])) ab[i-j+50000] = true;

27 REP(i,A) REP(j,C) if('match(alil, c[j])) ac[i-j+50000] = true;

28 REP(i,B) REP(j,C) if(!match(b[il, c[j])) bc[i-j+50000] = true;

29

30 int ans = 3 * M;

31 for (i=-2*M;i<=2#M;i++) for (j=—2%M;j<=2*M;j++) if (1ab[i+50000] && !ac[j+50000] &&
I'bc [j-1+50000]1){

32 int L = min(0, min(i, j));

33 int R = max(A, max(B + i, C + j));

34 ans = min(ans, R - L);

35 }

36

37 cout << ans << endl;

38

39 return 0;

40 }
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F. Fractal Shortest Path

This is a problem of finding the distance in the grid of size 33°. First, divide it into nine blocks of size 32°

and name them as follows:

A|B|C
D| - |E
F|G|H

Let us split into case depending on which block the two points belong.

e When both A, it can be seen that the shortest path completes in A, so it is enough to solve the problem

of one level lower.

e When A and E, we can assume that the shortest path passes the right-bottom square of A and left-top

square of E, so it is enough to solve the problem in A and E.

e when B and H, by symmetry it is the same to the problem in A and E. (Like this, trying to reduce the

case splitting leads to decreasing the miss and faster solving.)

When A and B, it is little more complex, but the problem can be solved by splitting like this.
However, depending on the choice of course, the difficulty varies. Many courses can be considered, but I think
one like the following is relatively easy.
As a result of case splitting on paper, the following property can be seen:
T

he black squares in the fractal form square-shaped connected components. Here, focusing on only one
connected component, consider the distance between the two points when all the other black squares are
painted white. Actually, it appears that the maximum distance between the two points which are obtained

by such way is the answer (by splitting into case as above).

For each t, consider:

e Is there a connected component of black squares of size 3! such that obstructs the path between the two

points?
e If exists, how much does it have to be detoured because of it?

then it can be calculated as follows. (When calling get_dist, convert the coordinates into 0-based ones.)

17
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for (11 y=yi;y<=y2;y++) if(y % 3 == 1) return true;

typedef long long 11;
#define _abs(x) ((x)>07(x):-(x))
bool between(1ll x, 11 yi, 11 y2){
if(y1 > y2) swap(yl, y2);
yi++; y2--;
if (1 (y1 <= y2)) return false;
while(x > 0){
if(x % 3 == 1){
if(y2 - y1 > 3) return true;
}
x /= 3;
yl /= 3;
y2 /= 3;
}
return false;
¥
11 get_extra(ll x1, 11 yi1, 11 x2, 11 y2){
11 ans = 0;
int i;

11 three = 1;

REP (i, 35){

if(x1 / three == x2 / three && between(xl / three, yl1 / three, y2 / three)){
% three, x2 % three) + 1, three — max(xl % three,

11 tmp = min (min (x1
x2 % three));
ans = max(ans, tmp)

}

three *= 3;

return ans;

11 get_dist(11 x1, 11 yi1, 11 x2, 11 y2){

return _abs(xl - x2) + _abs(yl - y2) + 2 * max(get_extra(xl, yl, x2, y2), get_extra(

yi, x1, y2, x2));

’

18



