o 34thInternational insects
=) ¢S Olympiad in Informatics 101 2022 Day 2 Tasks
E,\ INDONESIA 2022 Persian (IRN)

a5 31> asuie 465 oy o 3l ()135 oylads N — 1 G0 jl a5 3)15 3929 oyin> N S SL 415 )
Bl 495 SO I Cunl (pSas oyiins (pdiz .l (93 ) Joliv) 10° U o0 ¢y dac SO

b 89,5 ;3 39>g90 Whia dlaws |y iy 69,5 WL, . Llodds (c3009,S (HlibdigS @ d>gi b Wlhs S (6,9
3laed (3305 b 09,5 )3 3990 Wl dlaes |y disaS 69,5 (i) S Wlie joh) .auS (50 iR o () yiuirn

EAS (50 Ly )RS 0y
wdls ol )3 2l @bl 3929 [5,7,9,11,11,5,0,11,9,100,9] soaigS b s 11 385 (6,8 «(Jlie (glp

@ &5 2o 11 Eg5 09)5 9 9 Eg5 (Soog)S wwpins pyiiiny b (Soog)S 39 3olo> 3 dininy 09,5 i)
0258 sh1s opine SH L 100 o 70 g5 (oog)S .l 1 plp diuaS 69)5 (i) .Cunl dyias 3 (ghl> plas

RSEITIV ) O)MAD

ol Blgise 35 Whlae dw jl (550 paiblo jl edlasuwl (gly .l (IS Guile (kT Cll> )3 308 gl 4 Wl
:)9[2)

D9 Jiie aile J5I3 4y oy S L1

g Jiie e 2)l> 4y opins S .2

390 6315 HLins (yuilo 4aS> .3
g L=l 3lgie Hb 40 000 Slas Gg8 (slowllac jl plas yo

OnliS 1) padle J515 )3 39290 Wlins diuiny 69,5 i) 5 bl dgdbse 6313 Hlikd (Huble daSd> g0
.J.:\S(_,.A

o3 031> (yaidle 1 eslasiwl b HBaily SbL G jd 39290 o> N (o diwaS 09,5 (i) (puei lad dabg

035 J513) 6aid 031> g il eesllac slaei @ayiSle & dimvly lad 603 dddlimnyyj (55 )3 (2l 2 09le . Cuuwl
(215 0o line |y Lalivwoyj Caamwd) 3550 hol a5 Cawl (4653 (5315 jLind g oyiaz (53,5 21> 0 yuin>

Implementation Details

You should implement the following procedure:

int min_cardinality(int N)

e N:the number of insects.
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e This procedure should return the cardinality of the rarest insect type among all IV 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)

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

e [f 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 1)

¢ ¢:the index of the insect to be moved outside the machine. The value of 7 must be between
0 and N — 1inclusive.

¢ 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

move_inside(0)
press_button()
move_inside(1)
press_button()
move_inside(3)
press_button()
move_inside(2)
move_inside(4)
move_inside(5)
press_button()
move_inside(5)

press_button()

move_outside(5)

press_button()

Return value Insects in the machine Types of insects in the machine

{}
{0}
1 {0}
{0,1}
1 {0,1}
{0,1,3}
2 {0,1,3}
{0,1,2,3}
{0,1,2,3,4}
{0,1,2,3,4,5}
3 {0,1,2,3,4,5}
{0,1,2,3,4,5}
3 {0,1,2,3,4,5}
{0,1,2,3,4}
2 {0,1,2,3,4}

[

[5,8,9,5]
[5,8,9,5,9]
5,8,9,5,9,9]
5,8,9,5,9,9]
5,8,9,5,9,9]
[5,8,9,5,9,9]
[5,8,9,5,9]
[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

press_button is called 6 times.

Constraints

e 2 <N <2000

Subtasks

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

is called 1 time, and

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

return value of min_cardinality is incorrect, the score of your solution for that subtask will be

0.
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Let g 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 %
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:

e 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 ¢ is not

between 0 and NV — 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
* line 2: Sq

insects (4 of 4)



