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International Collegiate Programming Contest F .)
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Nationwide Internet Competition S

Practice Problem A

Registration
Time Limit: 1 Second

Print out your |CPC team name and team humber.

Input
No input is given for this problem.

Output
Your program is to write to standard output. Print exactly two lines. The first line should contain your full

team name even if your team name contains one or more blanks (a character of ASCII 32) and the second line
should contain your team number.

The following shows sample input and output, where the team number is 123 and the team name is
Your _| CPC_Team Nane. Notice that noinput is given.

Sample Input Output for the Sample Input
Your _| CPC_Team Nane
123
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Input
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Output
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1= o x| (Sample Input) == 0| H|(Output for the Sample Input)
Your _| CPC_Team Nane
123
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Practice Problem B
Division
Time Limit; 0.1 Second

Given two integers a and b, write aprogram to print out a/b.

Input

Your program isto read from standard input. The input consists of T test cases, where the positive integer T is
given in the first line of input, followed by the description of each test case. Each test case contains two
positive integersa and b, where1 < a < 10,000,1 < b < 10,000.

Output

Your program is to write to standard output. Print exactly one line for each test case. The line should contain a
real number a/b. Your output should contain two digits after the decimal point, rounded off from the third
digit.

The following shows sample input and output for three test cases.

Sample Input Output for the Sample Input
3 1.33

20 15 5. 00

10 2 0.10

1049 10000
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ol

T 7 B a9t bell tHato] a/bE E st TR IHS A Q.

Input

ZFHo| A ol E ¢t dHe T/9 B AE dolg & A 9t} dHe AR Zof o1H
dolg o] MFE el E A T7F Fol At 2 B 2E HolHE F B a9t bE L6 =3d =2
TAE0o] 9=, 7|4 1 <a <10,000,1<b < 10,0000]T}.

Output
ZEEEH O HolHE 93t 72 HIAE dHoledl e, a/be A4 A Aol A vha-d sfo
257 S4) A A 9@

hg-e Al Aol HlAE HolE el tia 923 e ool

1= o x| (Sample Input) == 0| H|(Output for the Sample Input)
3 1.33

20 15 5. 00

10 2 0.10

1049 10000

L
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Practice Problem C
SJF

Time Limit: 0.1 Second

The Shortest Job First scheduling (SJF) is well-known scheduling al gorithm that executes the process with the
smallest execution time first. It is assumed that there is no gap between processes and a process begins
execution after the other process is complete. The SIF scheduling minimizes the sum of waiting times for al
processes to start execution.

For example, let P1, P2, and P3 be given and their execution times are 6, 7, and 3 milliseconds, respectively.
Then, according to the SIF algorithm, the shortest process P3 runs without waiting. After 3 milliseconds, P1
begins execution. Finally, P2 starts execution after waiting (3 + 6) = 9 milliseconds. Thus, the total waiting
timeis (0 + 3+ 9) = 12 milliseconds.

Given a set of processes and their execution times, write a program to compute total waiting time using the
SJF scheduling algorithm.

Input

Your program isto read from standard input. The input consists of T test cases, where the positive integer T is
given in the first line of input, followed by the description of each test case. Each test case starts with a line
containing an integer, n (1 <n < 1,000), where n is the number of processes. In the following line, n
positive integers are given each of which denotes the execution time of a process and is separated by a blank.
Each execution time is between 1 and 1,000,000,000, inclusively.

Output

Your program is to write to standard output. Print exactly one line for each test case. The line should contain
an integer, which represents the total waiting time using the SJF scheduling. Note that the answer can exceed
the range of 4-byte integer type. Y ou can uselong long in C++ or long in JAVA.

The following shows sample input and output for three test cases.

Sample Input Output for the Sample Input
3 12

3 0

6 7 3 3000000020

1

100

5

1000000000 1 999999999 1000000000 6
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e P12 P37 AEE 3 EYAAEE Yrig & AyHh v e g p2= (3 + 6)
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Input

de HolHE XFAES A It A8 T/ HI2E vojH = ?*éﬂﬂ} He ] A A %Oﬂ‘:
A= diojEle] 5 vEtdl= A5 17 Folxinh ZF HAE dog e 3 Fell= ZEA 2] 5

14E}141~ A4 n (1< n< 1,000) Fo7th o Zell= nl Ei*ﬂiA AP gbo] S
Z A

A 7He- 1 014+ 1,000,000,000 ©] &F2] Aot}

Output

EEFY 0% dolE S Y 7 B~ E dolgo g, SIF ~AZ el @ % 7] Axbe @
o] =930 A7AM, A3t 32 HIE Ao fAE "ol 5 des FosoF @k C++9
7499 = long long=, JAVA 2] 7 -9l = longS- 538l 64 B E A< %/\}%Q—’F Atk

'CIL
U2 Al 78] HIAE ool thek 53 &3 9] of ot

Q& of| x| (Sample Input) == 0| X|(Output for the Sample Input)
3 12

3 0

6 7 3 3000000020

1

100

5

1000000000 1 999999999 1000000000 6
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Practice Problem D
Grid Graphs

Time Limit: 0.1 Second

Them x n rectangular grid is a graph whose vertices correspond to the pointsin the plane with x-coordinates
being integers in the range 0, ...,n — 1 and y-coordinates being integers in the rangeO, ...,m — 1, and two
vertices are joined by an edge whenever the corresponding points are at unit distance apart. For example, a
4 x 6 rectangular grid is shown in Figure 1. The grid hasn vertices appearing in each of m rows and m
vertices in each of n columns. The vertex in row i and column j is denoted by (i,j), where0 <i<m—1
and0<j<n-1.

If we add an edge joining two vertices (i, 0) and (i,n — 1) of them X n rectangular grid for every rowi €
{0, ..., m — 1} and moreover, add an edge between two vertices (0,j) and (m — 1,j) for every columnj €
{0, ...,n — 1}, then each row forms a cycle of length n and each column forms a cycle of length m, as
illustrated in Figure 2. The resulting graph is often called an m x n toroidal grid, because it can be drawn on a
torus without edge crossings.

o O —0 O C o >

(0,0) T00.1) 1(0,2) 1(0.3) .(0,4) /){U.J'J 0.0)[T0.1) %(0,2){’(0,3) (‘(0,\4)[(0,5)
O—&—0O0—0—0O0—@ . O—& .
(1,0) |(1,1) |(1,.2) |(1,3) |(1.4) |(1.3) (1,4) |(1.3)

(1,0 '12‘:71‘2){ ﬂ
*—o—o—O0—e—J.
) Y \g_} \;‘J

D, O ¢ — O —©
C?3,0) '(3,1) (3.2) (33) (34) (3.5 (3.0) "(3.1) "(3.2) "(3.3) "(3.4) (3.5)

e —CO—0—CO—@—0O
(2,00 (2.1) [(2.2) |(2.3) [(2.4) |(2.5)

Figurel. A 4 x 6 rectangular grid. Figure2. A 4 x 6 toroidal grid.

Given anm X n toroidal grid, you are to write a program to find a cycle that visits every vertex exactly once.
Here, the required cycle may be represented as a sequence, (vq, vy, ..., Vmp), Of mn distinct vertices of the
graph such that v, and v, are adjacent for al k € {1, ..., mn — 1} and moreover, v,,,, and v, are adjacent.

Input

Your program is to read from standard input. The input consists of T test cases. The number of test cases T is
given in the first line of the input. Each test case consists of a single line containing two integers, m and n,
where3 < m,n < 100, indicating that the input graphisan m X n toroidal grid.

Output

Your program is to write to standard output. For each test case, the first line of the results must contain an
integer indicating whether there exists a feasible solution. If yes, the integer must be 1; otherwise - 1. If the
first line is 1 and only 1, then it must be followed by mn lines, describing a sequence of vertices of the
required cycle. In case multiple solutions are possible, just output any one of them. No whitespace characters
(blanks and/or tabs) are allowed inside aline.
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The following shows sample input and output for two test cases.

Sample Input Output for the Sample Input

1

4 (0,0)
3 (0,1)
(1, 1)
(1,2)
(0,2)
(0,3)
(1,3)
(2,3)
(2,2)
(2,1)
(2,0)
(1,0)
1

(2,2)
(2,0)
(1,0)
(0,0)
(0,1)
(0,2)
(1,2)
(1, 1)
(2,1)

WwmN
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Time Limit; 0.1 Second
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12 of| | (Sample Input) == 0| X|(Output for the Sample Input)
1

(0,0)
(0,1)
(1, 1)
(1,2)
(0,2)
(0,3)
(1,3)
(2,3)
(2,2)
(2,1)
(2,0)
(1,0)
1

(2,2)
(2,0)
(1,0)
(0,0)
(0,1)
(0,2)
(1,2)
(1, 1)
(2,1)

=
2
3
3

w b
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