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Rarest Insects

LbwUu N dhpwuwnlubn, hwdwpwyuwwé 0-hg uhugE N — 1 wdpnne pUGpny, nnnup ywagnid Gu
Ny Plwlgynuh wnwl 2npgp: 3ntpwpwlgnip Uhgwiwn niluh tnbuwy, npp 0-hg Uhugl 10°
UGpwnjw| Jhpwwjph wdpnne phy E: Pwquwphy dhpwwlutn Jwpnn Gu |hutGp unyu
nbGuwyh:

Gupwnnptup Jhpwwubpp pwdwlywd GU pudpGph punn inhwbph: UwhdwUbup
Jhowwnlutph wdtUwhwéwhiwyh wbGuwyh hgnpnipynitup, npwbu  wnwybiwagnuu
pwlwyny dhpwwnubtpn wwpniuwynn hudph dhpwwnubph pwlbwyp: Ldwl  alny,
Jhowwnutph wdbuwhwqyuntiy wbGuwyh hgnpnigyntup Ujwqwaonyu  pwlwyny
dhowwnuGpp wwnpnuwynn hudph Uhpwuinubph pwuwyu E:

Onhuwy, GupwnnpGup ywl 11 Jdhpwwnubp, npnug nGuwyubnpu GU
[5,7,9,11,11,5,0,11,9,100,9]: Uju nbwpnrd, dhpwwnlubtph wdtUwhwéwhiwyh nbuwyh
hgnpnigyntup 3 E: SGuwy 9-p b wnbuwly 11-p wnwdtGwagnyl pwlwyny dhpwuwnlubn
wwnntuwynn pudpbnu GU, jncpwpwlgnipnd” 3 Uhpwiin: Uhgwnubnh wdtUwhwqyunty
wnGuwyh hgnpnepyntup 1 E: SGuwy 7-p, wnbGuwy 0-U, L wnbuwly 100-p UJwquwagnyu
pwlwyny dhpwwinubp wywpntuwynn fudpbpu G, jnLpwpwuginipnd” 1 dhpwin:

Mwy Plwlugynup sgghnnh dhpwwnubnphg ny dGyh wnGuwyp: Lw nluh JGYy Yyndwlywlh
dGpGUw, npp Ywpnn E wnnpwdwnpb] hug-np hudnpdwghw Jhpwwnubph wnmbGuwyutph
dwuhU: Uygpnud, dGptUuwjh UGpup nwunwny E: UbpGuwl oquwagnnpdbihu Ywpnn Gu
hpwlywluwgyb| Gntp tnGuwyh gnpénnnipynLultn.

1. Uingub| Jhpwunhu UGpGuwjh dGe:
2. Z6nwglb| Uhgwwnhu dtpGuwjh Uhghg:
3. Ubnut| JGptUuwjh yndwynp:

QnpénnnLpynLtlltphg jnLpwpwlgnipp Ywpnn £ hpwywluwgyt; wnwybjwagnyup 40 000
wluguwJ:

Epp Yndwyp ubnuynud E, dGpGLUwl wntnGywgunwd £ JhpwwnUbph wdbUwhwwpiwyh
nGuwyh hgnpnipintup, nhunwpyGind Jdhwu wju Jhpwwnubphl, npnup quuygnud Gl
JGpGUwjh UGnpunwd:

Qtn huunhpu E ogquwagnnébiny dJbGpGuwl, npn2tp Jhgpwuwnlubph wJGbwhwqyunbw
inGuwyh hgnpnipyntup pninp N Jdhgwwnubph hwdwnp, npnup Mwy Plwuqynuh wnwl
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2nowwjpnid Gu: Npn2 Gupwhiunhputpnud, atGp Jhwdnpp Ywhuywéd £ inpdwéd inGuwyh
Jwwnwndwd gnpénnnipjntbutpnh dwpuhdw| pwuwyhg (Jwupwdwultnh hwdwn bwjtp
Bupwhiunhputip pwdhup):

PpwyuwlUwgdwl Jwupwduwulbn
np wybuinp Ehpwlywugubp hGinlw| $nLuyghwl.
int min_cardinality(int N)

e N.UJhgwuwnlubph pwlwyp:

e Wu $nluyghwu wbtwp £t ytpwnwnpauh Jhpwwnubph wdtbwhwqunbw wntuwyh
hgnpnigyntup  pninp N Jhpwwnubph hwdwnpn, npnup Mwly PFlwugynuh wnwl
2newwjpnd Gu:

e Wu $ntuyghwl Yuwlgyned £ dhownn JGY wlgquid:

Jdtpleh $nuyghwl Ywpnn £ ywlgb hGinlyw $nluyghwubpp.

void move_inside(int i)

¢ ¢. Uhpwinh huntGpup, nnp dnngytint £ UGpGuwjh JGe: i-h wpdbpp wbwp £ |huh 0-hg
N —1Uubpwnjw| Uhgwlwjph wdpnng phy:

e Gpt Uhpwwnp wpntu gunuynwd E dGpGUwjh b, Ywlsp ngy Uh thnhnpunipinlu ¢h
Jwuwnwnpnwd dJbpGUwih dJbe quugnn Jhpwwnubph pwqunipjwup: Uwlwjlu, nw
hwyynrd £, npwytbu wnwuahUu $ntuyghwjh uilg:

e UWju dnuyghwl Ywpnn £ ywlgyb] wnwytwanyup 40 000 wugwu:

void move_outside(int 1)

¢ ¢: Uhpwunh huntpup, npp hGnwgytbnt £ UGpGUwjh Uhohg: ¢-h wpdtpp wtwp E |huh 0-
hg N — 1 Utpwnjw| Uhgwlwjph wdpnng phy:

¢ Gprb Jhpwwnnp wpnbu huy qgnuynd £ UGpGUuwihg nnipu, Ywlugp ng Jh thnthnpuncpyniu
¢h Ywuwnwnpnud JdGpGuwjh JdGe gunuynn dhpwwnubpnh pwagdnigjwlp: Uwywjlu, nw
hw2yynud £, npwyGu wnwuahu $ntuyghwjh Yulyg:

e Uju dnuyghwl Ywpnn Eywlgyb] wnwybjwagnyup 40 000 wugwu:

int press_button()

e Yu Pnluyghwtu dJGpwnwnaounwd E dhpwwnubnh wdGUwhwéwhiwyh wnbuwyh
hgnnnipjntup, nhunwnytiny Jhwju dGptuwjh UGpunwd ginuynn vhpwuinubnhl:

e Wu $ntuyghwl wnnn £ ywugyb| wnwybjwagnyup 40 000 wugquwd:

e QnbnGpp wnwwuwnhy gk Wuhuplu, pninp N Jhpwwnubph tnnGuwyutpnp $hpudwd Gu
JhUg min_cardinality-h wlgytip:
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Onhlwy

Yhuwnpytup ugbUwn, npnwd Ywu 6 Uhpwwnutp, hwdwwywwnwupiwlwpwn' [5,8,9,5,9,9]
nbGuwlubph: min_cardinality $nLuyghwlu Ywugynid EhGuinlwjw aLl.

min_cardinality(6)

dnuyghwl Ywpnn £ Ywugt move_inside, move_outside, L press_button htnlw| alny:

Ywily

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()

Jdtpwnwpaynn

UtipGUwjynwd
Quuynn
Uhgwuwnubpp

{

{0}

{0}
{0,1}
{0,1}

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

UtiptUuwjnwd Quinuynn
Uhpwuwnutinh SGuwyutpp

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

Uju wywhhlu, Yyw wUhpwdtbn ntnbynpintu Ggpwywgubint hwdwp, np Jhpwwnubnh

wdGUwhwqywnbw inGuwyh hgnpnieyntup 1 E: Wuwhuny, min_cardinality $nLuyghwu

wbwp EyGpwnwnpauh 1:

Wju ophbwyntd, move_inside-p YwUgynwd E 7 wluqwd, move_outside-p Ywlgynwd E 1

wlqguwu, . press_button-p Ywlgynrd £ 6 wuquwu:
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UwhdJdwUwthwynrdutbn

e 2 <N <2000

Gupwhulnhputn

1.(10 points) N < 200
2.(15 points) N < 1000
3. (75 points) Qwybtyw| uwhdwluwthwynidutin gywu:

Ept ptGuwnbphg hUg-np JGyh JGp, move_inside, move_outside, JwU press_button
dniuyghwubph  Ywugtpp  spwdwpwptl uwhdwlbwhwynwduGphu  Uywpwapywo
Ppwywlwgdwlt UwlUpwdwultbn pwdlnwd, Ywd min_cardinality-h JGpwnwpaynn
wndbpp 6hwn glhuh, aGp (nLédwu Jhwdnpp wyn Gupwhuunph hwdwnp yhuhp 0:

Gupwnntlup ¢-U wnwytGjwgnyuu E hGuinlyw| Gptp wpdtputphg. move_inside-h Ywugtnh
pwlwynp, move_outside-h Ywlgtph pwlwyp, W press_button-h wugtnh pwuwyn:

Gupwhiunhp 3-nud, nnp Ywpnn Gp Jwuwnwytb] dwutwyh Jhwynp: Gupwnntup m-p wju
Gupwhilnnnud hGnlyw] wpunwhwjinniejwl % wnwyblwgnyu wndbplu E pun pninp
ptuwntnh: 2tn Jhwynpp wju Gupwhiunph hwdwnp hw2dyned £ puin hGuinlwwi wngnwuwyh.

Muwjdwu Uhwynp

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

6 <m <20 22
3<m<6 81— 2m?
m <3 75
QntjnGnh Lunwp

tupwnptup 7-U N wupnng pYtphg Ywauywsd quugdwé £, npintn T[i]-U i-nn Uhgwinh
wnbGuwlu E:

AnGnGph udnwp Ywpnnod Edninpwhu ingjujubpp hGinlywp $npdwnnd.

e mnnl. N
e nnNn2.T0|T[1] ... T[N —1]

Ert gntjntnh Udnwp wwnpagnd E protocol violation, gntyntph udnph Grpwjhbu tnywutpp
YntuGUwU hGinlyw | inGupp’ Protocol Vviolation: <MSG>, npunbtn <MSG> -n htuinliwjubphg

hug-np JGYu L.
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e invalid parameter: move_inside YwUd move_outside JwUgnid, 2-h wndtpp 0-hg
N — 1Uubpwnjw dhowluwjpnid sh gunnuyned:

e too many calls: move_inside, move_outside, JwU press_button $nluyghwlutphg
hug-np JGUh Ywlgtph pwuwyp gGpwqwugned £40 000-n:

Cwlwnwy nwpntd, gnbintnh udnwh Gpwjhu tnyjwutpp YntuGuwu htinlyw | $npdwinn.

e nnnl.min_cardinality-h yGpwnwnpaynn wndtpp:
* nnn2.q
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