
Problem A : The Matrix
Input from file : a.in
Output to console: stdout (in C), cout (in C++), System.out (in Java)
Execution time limit: 2 seconds

A matrix is a rectangular array of numbers. A matrix with m rows and n columns is called
an m× n matrix. Let A be an m× k matrix and B a k × n matrix. The product of A and B,
denoted by AB, is the m× n matrix with its (i, j)th entry equal to the sum of the products of
the corresponding elements from the ith row of A and the jth column of B. In other words, if
AB = [cij ], then cij = ai1b1j + ai2b2j + · · ·+ aikbkj .

To illustrate, see the given matrices A, B, and the product AB below:

A =




1 0 4
2 1 1
3 1 0
0 2 2


 B =




2 4
1 1
3 0


 AB =




14 4
8 9
7 13
8 2




The matrix product AB is a 4 × 2 matrix. To find the elements of AB, the corresponding
elements of the rows of A and columns of B are first multiplied and these products are added.
For instance, the element in the (3, 1)th position of AB is the sum of the products of the
corresponding elements of the third row and the first column of B; namely (3× 2) + (1× 1) +
(0× 3) = 7. The resulting matrix AB is shown above.

Given an input containing the elements of A (a 4× 3 matrix) and B (a 3× 2 matrix), your
task is to create a program that will compute and display the elements of the matrix AB.

INPUT FORMAT
The first line contains the elements of matrix A read from left to right, top to bottom. The

second line contains the elements of matrix B read from left to right, top to bottom. A single
number 0 in one line indicates the end of input. Each pair of lines in the input file corresponds
to a pair of matrices (plural for matrix) A and B.

OUTPUT FORMAT
Each display should contain the phrase “Case n:” as header, where n is the case number,

followed by the elements of the AB matrix.

SAMPLE INPUT

1 0 4 2 1 1 3 1 0 0 2 2

2 4 1 1 3 0

0

SAMPLE OUTPUT

Case 1:

14 4

8 9

7 13

8 2

—
This problem specification is (c) 2015 by Rafael Saldaña and ACM ICPC Southern Luzon Invitational Programming Contest 2015.
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Problem B : Secret Message
Input from file : b.in
Output to console: stdout (in C), cout (in C++), System.out (in Java)
Execution time limit: 2 seconds

In cryptography a certain message, called plaintext, is converted into an encoded message,
called ciphertext using a cipher scheme or system. One example of a cipher system is the shift
cipher. One variation of a shift cipher goes like this:

Using a key k (a number ranging from 1 to 10), the plaintext (consisting of letters of the
English alphabet) is converted to ciphertext using the formula, f(p) = (p + k) mod 26. Here,
p is the number corresponding to letter in the plaintext. Fore example, the letter ‘A’ or ‘a’
corresponds to the number 1, the letter ‘B’ or ‘b’ corresponds to the number 2, ..., the letter ‘Z’
or ‘z’ corresponds to the number 26. Each letter in the plaintext may be written in small case
or capital case; however, the cipher text must be written in capital letters only.

For example, if the key k = 5, then the letter A (number 1) in the plaintext is converted
to the letter F (number 6) in the cipher text, the letter B (number 2) is converted to the letter
G (number 7), the letter Y (number 25) is converted to the letter D (number 4) , the letter Z

(number 26) is converted to the letter E (number 5), and so on.
Your task is to create a program that will convert a given plaintext into cipher text using a

key k and the shift cipher system.

INPUT FORMAT
Each line in the input file contains the value of k (an integer ranging from 1 to 10) followed

by a comma, then a space, then the plaintext (maximum length = 255 characters). The number
0 indicates end of input.

OUTPUT FORMAT
Each line in the output display should contain the phrase “Case n:” followed by a space

and then, the cipher text in capital letters. Here n denotes the number of cases.)

SAMPLE INPUT

5, Raffy

0

SAMPLE OUTPUT

Case 1: WFKKD

—
This problem specification is (c) 2015 by Rafael Saldaña and ACM ICPC Southern Luzon Invitational Programming Contest 2015.
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Problem C : Partitioning data in Beowulf Clusters
Input from file : c.in
Output to console: stdout (in C), cout (in C++), System.out (in Java)
Execution time limit: 1 second

We have a Beowulf cluster consisting of P compute nodes, numbered 0 to (P − 1). Our
cluster must process N problems, numbered 0 to (N−1). In a Beowulf computing environment,
the number N of problems is very much larger compared to P . Our problem is to determine how
many of the N problems to assign to each of the P compute nodes, if the following conditions
must be satisfied. (Condition-1) Each compute node must be assigned the same number k of
problems, if possible. (Condition-2) If condition (1) is mathematically not possible, then each
compute node must be assigned k or (k + 1) problems. (Condition-3) In case condition (2)
applies, then the compute nodes with one more problem to solve must be evenly spread over
the 0 to (P − 1) compute nodes. The sample input and output cases should illustrate these
conditions.

INPUT FORMAT
Input shall consist of no more than 20 data sets. Each data set shall be presented in one

line of input, consisting of an ID (at most 6 alphanumeric characters), and the values of P and
N , separated by spaces. The end of input shall be indicated by a data set ID of “ZZ”.

The values of P and N will not exceed 2, 147, 483, 647.

OUTPUT FORMAT For each data set, print “Data Set ID:” followed by the values of P
and N , followed by “:”, followed by the number of problems to be assigned to compute nodes
0 to (P − 1), all of these separated by spaces.

SAMPLE INPUT

PAR00 8 4000

PAR01 8 4001

PAR02 8 4002

PAR03 8 4003

PAR04 8 4004

PAR05 8 4005

PAR06 8 4006

PAR07 8 4007

PAS00 7 1400

PAS01 7 1401

PAS02 7 1402

PAS03 7 1403

PAS04 7 1404

PAS05 7 1405

PAS06 7 1406

ZZ

SAMPLE OUTPUT

Data Set PAR00: 8 4000: 500 500 500 500 500 500 500 500

Data Set PAR01: 8 4001: 501 500 500 500 500 500 500 500

Data Set PAR02: 8 4002: 501 500 500 500 501 500 500 500
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Data Set PAR03: 8 4003: 501 500 501 500 500 501 500 500

Data Set PAR04: 8 4004: 501 500 501 500 501 500 501 500

Data Set PAR05: 8 4005: 501 501 500 501 501 500 501 500

Data Set PAR06: 8 4006: 501 501 501 500 501 501 501 500

Data Set PAR07: 8 4007: 501 501 501 501 501 501 501 500

Data Set PAS00: 7 1400: 200 200 200 200 200 200 200

Data Set PAS01: 7 1401: 201 200 200 200 200 200 200

Data Set PAS02: 7 1402: 201 200 200 201 200 200 200

Data Set PAS03: 7 1403: 201 200 201 200 201 200 200

Data Set PAS04: 7 1404: 201 201 200 201 200 201 200

Data Set PAS05: 7 1405: 201 201 201 200 201 201 200

Data Set PAS06: 7 1406: 201 201 201 201 201 201 200

—
This problem specification is (c) 2015 by Pablo Manalastas and ACM ICPC Southern Luzon Invitational Programming Contest 2015.
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Problem D : Freeway Traffic
Input from file : d.in
Output to console: stdout (in C), cout (in C++), System.out (in Java)
Execution time limit: 2 seconds

We use a simplified version of K. Nagel and M. Schreckenberg’s cellular automaton model
for freeway traffic (J. Phys. I France 2 (1992) 221-229).

Vehicles are moving in one direction on a single-lane road modelled as a finite one-dimensional
array of sites. Each site is either occupied by exactly one vehicle or is empty. Each vehicle oc-
cupies exactly one site. The speed of each vehicle is an integer from 0 to 5 (inclusive). Vehicles
that exit the road vanish and no new vehicles enter the road.

Let a vehicle at site j have a speed v and let the vehicle in front of it be at site k with
a speed w. Each change in state of the system (from state n to state n + 1) consists of the
following consecutive steps (performed in parallel for all vehicles):

1. Move: jn+1 ← jn + vn. kn+1 ← kn + wn.

2. Accelerate: If (vn < 5) and (kn+1 − jn+1 > vn + 1), then vn+1 ← vn + 1, else vn+1 ← vn.

3. Decelerate: If (kn+1 − jn+1 ≤ vn), then vn+1 ← kn+1 − jn+1 − 1.

As an example, consider three vehicles: in state n, vehicle A at site 1 has speed 5, vehicle B at
site 9 has speed 1, and vehicle C at site 11 has speed 0.

state n: 5.......1.0..

state n + 1: .....3...01..

1. A moves to site 1 + 5 = 6; B moves to site 9 + 1 = 10; C moves to site 11 + 0 = 11.

2. A does not accelerate (because 5 ≮ 5); B does not accelerate (because 11 − 10 ≯ 1 + 1);
C accelerates to a speed of 0 + 1 (because 0 < 5 and because there is no vehicle in front
of it).

3. A decelerates to a speed of 10 − 6 − 1 (because 10 − 6 ≤ 5); B decelerates to a speed of
11 − 10 − 1 (because 11 − 10 ≤ 1); C does not decelerate (because there is no vehicle in
front of it).

INPUT FORMAT
The input is a 50-character string (representing state n = 1) consisting only of one or more of

the following: 0, 1, 2, 3, 4, 5, and a period (.). Each vehicle is represented by a character
indicating its speed; the absence of a vehicle is represented by a period.

OUTPUT FORMAT
The output consists of ten 50-character strings similar in format to the input, with each

string on a separate line, showing the ten consecutive states n = 1 to n = 10.
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SAMPLE INPUT

1.1.1.1.2...........0001.1.................5.....1

SAMPLE OUTPUT

1.1.1.1.2...........0001.1.................5.....1

.1.1.1.2..3.........001.1.2.....................1.

..1.1.2..3...4......01.1.2..3....................2

...1.2..3...4....2..1.1.2..3...4..................

....2..3...4....2..1.1.2..3...4....5..............

......3...4....2..1.1.2..3...4....5.....5.........

.........4....2..1.1.2..3...4....5.....5.....5....

.............2..1.1.2..3...4....5.....5.....5.....

...............1.1.2..3...4....5.....5.....5.....5

................1.2..3...4....5.....5.....5.....5.

—
This problem specification is (c) 2015 by Joel Noche and ACM ICPC Southern Luzon Invitational Programming Contest 2015.
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Problem E : Linear to Planar Quad-trees
Input from file : e.in
Output to console: stdout (in C), cout (in C++), System.out (in Java)
Execution time limit: 2 seconds

Quadtrees are trees whose nodes have exactly 4 branches. A complete quadtree of height n
has m = 2k leaves, where k = 2n for all non-negative n. A linear quad-tree can be laid out in
a linear way such that the leaf indeces 1 through m are arranged in a linear sorted order (see
Figure 1a). The leaves of a planar complete quad-tree must be arranged as shown in Figure 1b.
Your problem is to arrange the leaves of a planar complete quad-tree given n.

Figure 1: A complete quadtree with n = 2 in (a) linear and (b) planar representation.

INPUT FORMAT
The first line of the input contains a positive integer x between 1 and 10. The next x lines

each has one positive integer (no upper limit).

OUTPUT FORMAT
The output should be exactly x lines. Each line contain a list of positive integers representing

your answer to this problem but is presented in a row-major way. The integers must be separated
by one space only.

SAMPLE INPUT

1

2

SAMPLE OUTPUT

1 2 5 6 3 4 7 8 9 10 13 14 11 12 15 16

—
This problem specification is (c) 2015 by Jaderick Pabico and ACM ICPC Southern Luzon Invitational Programming Contest 2015.
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Problem F : Three Circles
Input from file : f.in
Output to console: stdout (in C), cout (in C++), System.out (in Java)
Execution time limit: 2 seconds

You are given three circles which are pairwise tangent. The three pairwise-common external
tangents to the circles may or may not form a triangle, as shown in the two cases, below. Your
problem is, given the radii a, b, c of the three circles, find the area of the triangle, if there is,
formed by the three pairwise-common external tangents.

INPUT FORMAT
Input shall consist of several data sets. Data for each data set will be given in one line of

input, consisting of a data set ID (2-6 alphanumeric characters), followed by the values of a,
b, and c, separated by spaces. The values of a, b, c are positive real numbers not exceeding
100, 000. The end of input shall be indicated by the data set ID of “ZZ”.

OUTPUT FORMAT
For each data set, print “Data Set ID: ” followed by the area of the triangle to four decimal

places, or by “no triangle formed”, if there is no triangle.

SAMPLE INPUT

CIRC0 1.0 1.0 1.0

CIRC1 2.0 2.0 2.0

CIRC2 5.0 3.0 4.0

CIRC3 1.0 2.0 3.0

CIRC4 20.5 46.5 32.8

ZZ

SAMPLE OUTPUT

Data Set CIRC0: 12.9282

Data Set CIRC1: 51.7128

Data Set CIRC2: 262.9506

Data Set CIRC3: no triangle formed

Data Set CIRC4: 38507.1247

—
This problem specification is (c) 2015 by Pablo Manalastas and ACM ICPC Southern Luzon Invitational Programming Contest 2015.
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Problem G : Field Extensions
Input from file : g.in
Output to console: stdout (in C), cout (in C++), System.out (in Java)
Execution time limit: 3 seconds

Given a prime number P , the set of remainders mod P , namely F (P ) = {0, 1, 2, . . . , (P−1)}
constitute a field, together with the operations add(+), subtract(-), multiply(*), and divide(/).
Note that all these operations are modulo P . For example, when P = 23, then F (23) =
{0, 1, 2, . . . , 22}. Since 8 + 15 = 0, then −8 = 15 and −15 = 8. Thus 5− 15 = 5 + 8 = 13. Also,
2 ∗ 12 = 1, and so 1/2 = 12, and 1/12 = 2. Thus 7/12 = 7 ∗ 2 = 14.

Now let h(x) = x2 + q ∗ x + r be an irreducible polynomial in F (P ), namely that h(x) is
never 0 for any value of x in F (P ).

For example in F (23), the polynomial h(x) = x2+2∗x+5 is irreducible, since h(x) is not zero
for any value of x = 0, 1, 2, . . . , 22. Let j be some value not in F (P ) for which h(j) = 0. Thus
j2+2∗j+5 = 0, or j2 = −2∗j−5, or j2 = 21∗j+18. Let us form an extension of the field F (P )
by adding the symbol j to F (P ), forming the field extension F (P, j) = {a+ b∗ j | a, b in F (P )}.

Thus each element of F (P, j) has the form a + b ∗ j. Addition and subtraction of two such
elements are done component wise. For example, we can do addition as follows (8 + 15 ∗ j) +
(17 + 12 ∗ j) = (2 + 4 ∗ j). Also, when we multiply (8 + 15 ∗ j) ∗ (17 + 12 ∗ j), we replace j2 by
(18 + 21 ∗ j).

Thus we get (8+15∗j)∗(17+12∗j) = 8∗17+17∗15∗j+8∗12∗j+15∗j∗12∗j = 18+14∗j. Now
the reciprocal of (17+12∗j) or 1/(17+12∗j) is (13+19∗j) since (17+12∗j)∗(13+19∗j) = 1.
Thus we can do the division (8 + 15 ∗ j)/(17 + 12 ∗ j) as multiplication by the reciprocal
(8 + 15 ∗ j) ∗ (13 + 19 ∗ j) = 13 + 7 ∗ j. Your problem is, given values of P , q, and r, determine if
P is a prime and if h(x) = x2 + q ∗x+ r is ireducible. Furthermore, given one of the operations
(+,−, ∗, /) to carry out the operation on two elements of F (p, j).

INPUT FORMAT
There will be at most 20 input data sets. Each data set will be on a line, consisting of a data

set ID (at most 6 alphanumeric characters), the values of P , q, r, OP, a, b, c, and d separated
by spaces. OP is one of a (add), s (subtract), m (multiply) or d (divide). The values of a, b, c, d
represent the two elements of F (P, j) namely (a + b ∗ j) and (c + d ∗ j) on which to carry out
the operation OP. The end of input shall be indicated by a data set ID of “ZZ”.

The value of P will not exceed 2, 147, 483, 647, and since q, r, a, b, c, d are all elements of
F (P ), they will all be between 0 and (P − 1) in value.

OUTPUT FORMAT
For each data set, print “Data Set ID:” followed by the two components of the answer, or

“P is not prime”, or “quadratic is not irreducible”, or “input data not valid”.

SAMPLE INPUT

FEXT1 1237 2 3 a 785 823 527 939

FEXT2 1237 2 3 s 785 823 527 939

FEXT3 1013 1 1 m 500 650 510 490

FEXT4 1013 1 1 d 510 490 26 915

FEXT5 49979687 5 7 m 39654321 38123456 43654321 44123456

FEXT6 49979687 5 7 d 43654321 44123456 2824777 5376907
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FEXT7 982451657 2 982451650 m 82451653 0 35615428 0

FEXT8 982451653 2 982451650 d 82451653 0 35615428 0

ZZ

SAMPLE OUTPUT

Data Set FEXT1: 75 525

Data Set FEXT2: 258 1121

Data Set FEXT3: 319 698

Data Set FEXT4: 499 431

Data Set FEXT5: 35950663 514850

Data Set FEXT6: 44938094 34290424

Data Set FEXT7: 982451657 not prime

Data Set FEXT8: quadratic is not irreducible

—
This problem specification is (c) 2015 by Pablo Manalastas and ACM ICPC Southern Luzon Invitational Programming Contest 2015.
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Problem H : Hash and Asperand Operators
Input from file : h.in
Output to console: stdout (in C), cout (in C++), System.out (in Java)
Execution time limit: 2 seconds

We define two binary operators # and @ this way:

a # b = a + b− ab2

a @ b = ab− b2

where a and b are non-negative integers. The operator @ takes precedence over #. Here, we use
parentheses, i.e. (), to explicitly denote precedence by grouping parts of an expression that
should be evaluated first.

INPUT FORMAT
Each line in the input file contains a well formed expression that may involve integers (value

is from 0 to 2, 147, 483, 647), parentheses, and the operators # and @.

OUTPUT FORMAT
For each input line, output the value of the expression.

SAMPLE INPUT

5@1

6#3

1@3

6#3@2

((6#3)@3)

(6#3)@2

1@2@3

100@2

1#((6#3@2)#5)@1

SAMPLE OUTPUT

4

-45

-6

-16

-144

-94

-15

196

-150155

—
This problem specification is (c) 2015 by Allan A. Sioson and ACM ICPC Southern Luzon Invitational Programming Contest 2015.
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Problem I : Forest Fire Spread
Input from file : i.in
Output to console: stdout (in C), cout (in C++), System.out (in Java)
Execution time limit: 2 seconds

We use a simplified version of L. Encinas, S. White, A. del Rey, and G. Sánchez’s cellular
automaton model for forest fire spread (Applied Mathematical Modelling 31 (2007) 1213-1227).
(The first two images are adapted from their paper.)

A forest is modelled as a finite two-dimensional array of hexagonal cells with coordinates as
shown above left. Each cell O has two sets of neighbours: near (N, NE, SE, S, SW, NW)
and distant (NNE, E, SSE, SSW, W, NNW), as shown above right.

The state of each cell is an integer from 0 to 5 (inclusive) representing how much of the cell
is burned, with 0 meaning the whole cell is unburned and 5 meaning the whole cell is burned.
Cells near the edge of the forest (those that have incomplete sets of neighbours) behave as if
the missing neighbours have states of 0.

For each cell at time t, we calculate its state at time t + 1 as follows:

1. Let st be its state at time t, nt be the sum of the states of all its near neighbors at time
t, and dt be the sum of the states of all its distant neighbors at time t. Evaluate the
expression st + nt + 0.2 dt.

2. Convert this value to the nearest integer (with half-way cases rounded up).

3. If the resulting value is greater than 5, then change it to 5. As an example, given the cell
states at time t shown below left, the states at times t+ 1 and t+ 2 are shown below and
below right, respectively.
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INPUT FORMAT
The input consists of a list of non-negative integers separated by whitespace. The first two

integers are the number of rows (0 < r < 100) followed by the number of columns (0 < c < 100)
of the forest. The third integer (0 < ts < 100) is the number of time steps to be simulated.
The remaining integers are the initial (t = 0) cell states ordered by their coordinates as follows:
(1, 1), (1, 2), . . ., (1, c), (2, 1), (2, 2), . . ., (2, c), . . ., (r, 1), (r, 2), . . ., (r, c).

OUTPUT FORMAT
The output consists of a list of non-negative integers separated by whitespace. These r × c

integers are the cell states at time ts ordered by their coordinates as follows: (1, 1), (1, 2), . . .,
(1, c), (2, 1), (2, 2), . . ., (2, c), . . ., (r, 1), (r, 2), . . ., (r, c).

SAMPLE INPUT

5 7 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SAMPLE OUTPUT

0 0 2 2 4 3 4 0 1 4 5 5 5 3 0 2 4 5 5 4 1 0 1 2 4 2 2 0 0 0 0 1 0 0 0

—
This problem specification is (c) 2015 by Joel Noche and ACM ICPC Southern Luzon Invitational Programming Contest 2015.
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Problem J : Guaranteed Communication
Input from file : j.in
Output to console: stdout (in C), cout (in C++), System.out (in Java)
Execution time limit: 2 seconds

In a network of N devices {d0, d1, ..., dN−1}, a device di is connected to another device dj
if there exists at least one series of communication channels between di and dj that allows for
a message M from di to be delivered to dj , either directly from di to dj , or through a relay by
at least one device dk located in between di and dj , and a reply R be sent back from dj to di,
through the same path that M traversed or a different path. Assume that all communication
channels incur no error.

Therefore, an optimal routing algorithm will always use the shortest path. Because of
this assumption, notice that if all channels are duplex (it does not matter in this problem
whether half or full duplex), then the path of M is just simply the reverse of the path of R
(i.e., path(M) = reverse(path(R))), where a path of a message O from di to dj , written as
path(Oi,j) = {di + 1, di + 2, . . . , dj}, is the minimal ordered list of communication devices that
O may traverse from node di to node dj .

Note here that we want the minimal ordered list because there might exist several paths
from di to dj whose respective lists have varying cardinality. The shortest path is the list with
the minimum cardinality. The reverse of a path is defined as reverse({0, 1, 2, . . . , N − 1}) =
{N − 1, N − 2, . . . , 1, 0}. However, if at least one channel is not duplex (i.e., simplex), then it
is not guaranteed that path(M) = reverse(path(R)). For example, in the network of devices
shown in Figure 1, the path of a message M from node 1 to node 3, denoted as path(M1,3), is
one. On the other hand, the path of an acknowledgement R from node 3 to node 1, denoted as
path(R3,1), is four.

Figure 1: An example network of N = 7 devices (represented in this visualization as nodes)
and their interconnection with each other (represented as edges with arrows). An edge with a
single arrow at one of its endpoints from node j to node k is a simplex channel that only allows
message to be transmitted directed from node j to node k. An edge with two arrows at its
endpoints means that the channel is duplex.

Given a network of devices, whose connectivity is described by a N×N 0−1 matrix A, then
what is the guarantee that any M from any device di will reach another any device dj? Guar-
antee here is a metric that is defined as the maximal length(path(M)) + length(path(R)),
where the length of a list L, denoted as length(L), is the number of elements in L.

In the networks depicted in Figure 2 for example, the guarantee of a fully connected network,
where all channels are duplex, is 2, while the guarantee of a linear array, where all channels are
duplex, is 2N − 2. The guarantee of a ring network is 2bN/2c if all channels are duplex or N
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if all channels are simplex (and whose direction is such that it allows to form a circle). The
guarantee of a hypercube is 2 log2N , while that of a disconnected network is 0.

Figure 2: Various networks with N = 6 devices and their communication guarantees: (a) A
fully-connected network with a guarantee of 2; (b) A linear array with 10; (c) A ring where all
channels are duplex with 6; and (d) A ring where all channels are simplex with 6.

INPUT FORMAT
The first line of input file contains a positive integer T indicating the number of test cases

to follow. The first line of each test case contains N . Then, each of the next N lines contains N
binary numbers, where each number corresponds to an element of A. If Ai,j = Aj,i = 1, then di
and dj are directly connected to each other via a duplex channel. If Ai,j = 1 and Aj,i = 0, then
di and dj are directly connected to each other via a simplex channel, whose one-way direction
is from di to dj . If Ai,j = Aj,i = 0, then di and dj maybe able to communicate via a relay or
the network is disconnected. All elements Ai,i do not have any meaning.

OUTPUT FORMAT
Each line of the output contains the respective guarantees of each test case indicated in

input file.

SAMPLE INPUT

2

5

0 1 0 1 1

1 0 1 0 1

1 1 0 1 1

0 1 0 0 1

1 0 1 0 0

3

0 1 1

1 0 1

1 1 0

See Figure 3 for the respective visualizations of the networks in this sample input.

SAMPLE OUTPUT

3

2
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Figure 3: The visualization of the networks in the sample input data. The first case has five
nodes while the second has three.

Figure 4: The visualization of the solutions for the first case in the example networks above.

Figure 4 shows how the first case was solved visually. One of the maximum M − R paths
is that of M1,3 −R3,1. There are two possible shortest paths for M1,3, and these are {2, 3} and
{5, 3}. The path {2, 3} is seen in the figure as the 1-2 edge followed by 2-3 edge, while that
of {5, 3} is seen as the 1-5 edge followed by the 5-3 edge. There is only one possible shortest
path for R3,1 and that is {1} seen as the 3-1 edge in the figure. Thus, the M1,3 −R3,1 path has
a guarantee of 3. Another maximum M -R path is that of M1,4 − R4,1. The shortest path for
M1,4 is {4} and is shown as the 1-4 edge in the figure, while there are two shortest paths for
R4,1, and these are {2, 1} and {5, 1}. The {5, 1} path is shown as the 4-5 edge followed by the
5-1 edge. Similar to M1,3 −R3,1 above, the path M1,4 −R4,1 has a guarantee of 3.

—
This problem specification is (c) 2015 by Jaderick Pabico and ACM ICPC South Luzon Invitational Programming Contest
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