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Sallsyntaste smakrypen

Pekka Pangboms hus ar hérjat av N smakryp, numrerade mellan 0 och N — 1. Varje smakryp har
en typ, som &r ett heltal mellan 0 och 10%, dar b&da dandpunkterna &r med. Flera smakryp kan ha

samma typ.

Antag att smakrypen ar grupperade efter typ. Lat storleken pa den mest frekventa
smakrypstypen vara antalet smakryp av en av typerna som det harjar flest smakryp av. Pa ett
motsvarande satt ar storleken pd den sallsyntaste smakrypstypen antalet smakryp av en av
typerna som det rader mest avsaknad av.

Betrakta  foljande exempel, dar det héarjar 11  smakryp, vars typer ar
[5,7,9,11,11,5,0,11,9,100, 9]. Storleken pa den mest frekventa smakrypstypen &r 3. Grupperna
med flest antal smakryp ar typ 9 och typ 11, dar bada har 3 smakryp. Storleken pd den
sallsyntaste smakrypstypen ar 1. Grupperna med mest avsaknad av smakryp ar typ 7, typ 0 och
typ 100, dar alla har 1 smakryp.

Pekka Pangbom vet ej typen pa nagot smakryp. Han har en mackapar med en enda knapp som
kan ge foljande data om smakrypens typer. Fran borjan ar mackaparen tom. For att anvanda

mackaparen kan tre sorters forfaranden utforas.

1. Lagg ett smakryp pa mackaparens testyta.
2. Ta bort ett smakryp fran mackaparens testyta.
3. Tryck pa mackaparens knapp.

Varje typ av forfarande kan utféras hogst 40 000 ganger.

Varje gang knappen trycks pa rapporterar mackaparen storleken pd den mest frekventa

smakrypstypen, dar endast smakrypen pa mackaparens testyta betraktas.

Problemet du ska I0sa ar att bestdmma storleken pa den séallsyntaste smakrypstypen bland alla V
smakryp som Pekka Pangboms hus ar héarjat av genom att anvanda mackaparen. Dessutom kan
nagra delproblem ge podng beroende pa det storsta antalet forfaranden av en typ som utfors (se
Subtasks-delen for de exakta detaljerna).

Implementation Details

You should implement the following procedure:
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int min_cardinality(int N)

¢ N:the number of insects.

* This procedure should return the cardinality of the rarest insect type among all N insects in
Pak Blangkon's house.

* This procedure is called exactly once.

The above procedure can make calls to the following procedures:
void move_inside(int i)

e ¢:the index of the insect to be moved inside the machine. The value of ¢ must be between 0
and N — 1 inclusive.

e If this insect is already inside the machine, the call has no effect on the set of insects in the
machine. However, it is still counted as a separate call.

* This procedure can be called at most 40 000 times.

void move_outside(int i)

¢ i:the index of the insect to be moved outside the machine. The value of ¢ must be between 0
and N — 1 inclusive.

e If this insect is already outside the machine, the call has no effect on the set of insects in the
machine. However, it is still counted as a separate call.

* This procedure can be called at most 40 000 times.

int press_button()

* This procedure returns the cardinality of the most frequent insect type, considering only
insects inside the machine.

* This procedure can be called at most 40 000 times.

* The grader is not adaptive. That is, the types of all N insects are fixed before
min_cardinality is called.

Example

Consider a scenario in which there are 6 insects of types [5,8,9, 5,9, 9] respectively. The procedure

min_cardinality is called in the following way:
min_cardinality(6)

The procedure may call move_inside, move_outside, and press_button as follows.
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Call Return Insects in the Types of insects in the

value machine machine

{} [
move_inside(0) {0} 5]
press_button() 1 {0} 5]
move_inside(1) {0,1} 5, 8]
press_button() 1 {0,1} 5, 8]
move_inside(3) {0,1,3} 5,8,5]
press_button() 2 {0,1,3} 5,8, 5]
move_inside(2) {0,1,2,3} 5,8,9,5]
move_inside(4) {0,1,2,3,4} [5,8,9,5,9]
move_inside(5) {0,1,2,3,4,5} [5,8,9,5,9,9]
press_button() 3 {0,1,2,3,4,5} 5,8,9,5,9,9]
move_inside(5) {0,1,2,3,4,5} [5,8,9,5,9,9]
press_button() 3 {0,1,2,3,4,5} [5,8,9,5,9,9]
move_outside(5) {0,1,2,3,4} [5,8,9,5,9]
press_button() 2 {0,1,2,3,4} [5,8,9,5,9]

At this point, there is sufficient information to conclude that the cardinality of the rarest insect type

is 1. Therefore, the procedure min_cardinality should return 1.

In this example, move_inside is called 7 times, move_outside is called 1 time, and

press_button is called 6 times.

Constraints

e 2 <N <2000

Subtasks

1. (10 points) N < 200
2.(15 points) N < 1000
3. (75 points) No additional constraints.

If in any of the test cases, the calls to the procedures move_inside, move_outside, or

press_button do not conform to the constraints described in Implementation Details, or the
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return value of min_cardinality is incorrect, the score of your solution for that subtask will be 0.

Let ¢ be the maximum of the following three values: the number of calls to move_inside, the

number of calls to move_outside, and the number of calls to press_button.

In subtask 3, you can obtain a partial score. Let m be the maximum value of % across all test cases

in this subtask. Your score for this subtask is calculated according to the following table:

Condition Points

20<m 0 (reported as "Output isn’t correct"in CMS)

6 <m <20 22
3<m<6 81— 2m?
m <3 75

Sample Grader

Let T be an array of N integers where T[] is the type of insect i.
The sample grader reads the input in the following format:

° linel: N
e line2:T[0]T[1] ... T[N —1]

If the sample grader detects a protocol violation, the output of the sample grader is Protocol

Violation: <MSG>, where <MSG> is one of the following:

e invalid parameter: in a call to move_inside or move_outside, the value of 7 is not
between 0 and N — 1 inclusive.

e too many calls: the number of calls to any of move_inside, move_outside, or
press_button exceeds 40 000.

Otherwise, the output of the sample grader is in the following format:

¢ line 1: the return value of min_cardinality
* line2:¢q
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