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A: Multiplication 1
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#include<stdio.h>

int main(){
int a,b;
scanf ("%d%d" ,&a,&b) ;
printf("%d\n",a*b);

python D524

a,b = map(int,input () .split())
print (a*b)




B: Multiplication 2
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def main(Q):
N = int(input())
A = list(map(int,input().split()))

if @ in A:
print (0)
return
prod =1
for a in A:
prod *= a
if prod > 1000000000000000000:
print (-1)
return
print (prod)

main()
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#include<stdio.h>
long long a[100010];
int main(){
int n;
scanf("%d",&n);

for(int i=0;i<n;i++)scanf("%11d",&a[i]);

int zero=0;



for(int i=0;i<n;i++)if(a[i]==0)zero++;
if(zero>0){

// al[i] contains 0

printf("0\n");

return 0;

long long prod=1;
for(int i=0;i<n;i++){
1f(ali]<=1000000000000000000/prod){
// This condition is equivalent to prod*al[i]<=10"18
prod*=al[i];
}else{
printf("-1\n");

return 0;

3
printf("%11d\n",prod);




C: Multiplication 3

FE/NIUREE UTHOR 2T LHEEVRE Y €A, B2 100f5L T, (A X (Bx 100)/100
95T, BEOHMATHERSFHET LI LATEET, B % 100 5L TBBIZEHT 5
CHMEITERLTLET WY,



D: Div Game
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E. Count Median

N D& D L & A DHRMELLE B ORI T DO TR TORE, N BMEHD L & A OhgfELA
L BOHFRMEL T DT RTO § OFFHHA X ORIz R D FET, X OEDS> b0 L D% | P
U7z & EDOHRRIEDZEAIE, N AR5 000 1, BEES 00 3 THY, X DD S BV E D%
1P THEOKEDIEL T X OhRfiiz A0S BAZIIEELIENTELZ L2 BEERD L.
Z OREHE EIZRITBRAR I EROTRTAhRfEE LTENE Z D bh b 3, ThU058Ix
HRfE e UL CBHNR WD, ZThTHaTT,



F: Knapsack for All Subsets
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A: Multiplication 1

Read the input and output the calculation result.

Sample code in C

#include<stdio.h>

int main({
int a,b;
scanf ("%d%d" ,&a,&b) ;
printf("%d\n",a*b);

Sample code in python

a,b = map(int,input(.split())
print (a*b)




B: Multiplication 2

If A; contains 0, then the answer is 0. We will consider otherwise.

If you directly perform multiplication on 64-bit integers, it causes overflow. Double-sized floating
point numbers do not have enough precisions. Multiplying entirely using multiple-precision integers
leads to TLE. Therefore, we need to devise some good way.

In the programming language where multiple-precision integers like Python, or in the environment
where 128-bit integers are available, it can be solved by “outputting -1 immediately after the product
exceeded 10'3.

Sample code in Python

def main(Q):
N = int(input ())
A

list(map(int,input).split()))

if ® in A:
print (0)

return

prod =1
for a in A:
prod *= a
if prod > 1000000000000000000:
print(-1)

return

print (prod)

main ()

Otherwise, you can still solve it in a similar way, although you have to check if it exceed 10'® by
performing division instead of multiplication.

Sample code in C

#include<stdio.h>
long long a[100010];
int main(){
int n;
scanf("%d",&n);
for(int i=0;i<n;i++)scanf("%11d",&a[i]);

int zero=0;



for(int i=0;i<n;i++)if(a[i]==0)zero++;
if(zero>0){

// al[i] contains 0

printf("0\n");

return 0;

long long prod=1;
for(int i=0;i<n;i++){
1f(ali]<=1000000000000000000/prod){
// This condition is equivalent to prod*al[i]<=10"18
prod*=al[i];
}else{
printf("-1\n");

return 0;

3
printf("%11d\n",prod);
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C: Multiplication 3

Multiplying as floating point numbers does not provide sufficient precision. By multiplying B by
100 and calculating (A X (B x 100))/100, it can be calculated within the range of integer without errors.

Note that you have to be careful also when converting B to an integer by multiplying by 100.
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D: Div Game

Assume that it can be factorized as N = pi' x ... X pZ" . Then, for each p;, it is optimal to choose in
2

i’

the order of p l.l, p
O(V/N) time, which is fast enough.

... Therefore, it is sufficient to factorize N. This can be implemented in a total of
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E. Count Median

If N is odd, then the median of X can be every integer between the median of A and the median of
B, and if N is even, then the median of X can be every multiple of % between the median of A and the
median of B, inclusive. The variation of the median of X when one of its elements is increased by one
is either O or 1 when N is odd, and either O or % when N is even. Considered that the median of X can
be increased from A to B by repeating the operation of increasing one of the elements of X by 1, it can
be seen that all of the real numbers mentioned above appears on that path as the median. The other

real number cannot appear as the median, so it is sufficient.
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F: Knapsack for All Subsets

The problem can be paraphrased as follows:
How many pairs of sets (T, U) such that both are non-empty subsets of {1,2, ..., N} and also satisfies

the conditions below?

1. Uisasubsetof T

2. LetU ={x;,x,...,x¢), thena,, +ay, +---+a, =S
Then, for each i (1 < i < n), there are three options:

1. puttoboth U and T
2. put to T, but do not put to U
3. do not put to both U and T

and the sum increases by a; only if the first option was chosen.

By the observation above, it can be seen that performing Dynamic Programming with the following
recurrence relations will do:

dpli]lj1 = When the choices for the first i options is already determined, the number of combination
such that the sum of a; for each k that the first option was chosen is equal to j

The desired answer is dp[N][S ], and the total time complexity is O(NS).

Sample Code: https://atcoder.jp/contests/abc169/submissions/13772481
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