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Pa3Hocth

Man Maccue 13 N HeOTPHIATE/IbHBIX LIEJIBIX UHCEIT A1, A2, - - « y BN, Y/{OBIETBOPSIFOIIIX
nepaserctBy 0 < a1 < ag < -+ < ay < 108, hruxak xoueT y3HaTh HaMGOMbILIEE BO3MOXKHOE
3HaueHue A;+1 — @;, re ¢ mensercsa 1 1o N — 1. Maccus He Oyzer saH nporpamme JKuxaka

HarpsiMyto, HO K HeMY MOYKHO TIOJTyUUTh JOCTYTI C TIOMOIIIBIO Criela/ibHOM QyHKIMM. CMOTpU pa3zes
Tpeb6oBanust st muymx Ha C, C++ wim Pascal cooTBeTCTBEHHO.

Gap

There are N non-negative integers ap, as, . .., ay satisfying the following inequality

0<a; <ay <--+<ay <10, Jeehak wants to know the largest possible value of a;+1 — a;
where % ranges from 1 to N — 1. The input integers will not be given directly to Jeehak's program but
will be accessible through a special funtion. See sections Implementation of your selected
programming language for details.

Y ciioBue

[ToMorure [KUXaKy pean3oBaTh (DYHKIIO, KOTOpask BO3BpAIlaeT MaKCUMa/IbHOE BO3MOXKHOe
3HaUeHUe ;11 — @, rae ¢ menserca or 1 jo N — 1.

Task

Help Jeehak to implement a function to return the largest possible value of a;+1 — a; where ¢ ranges
from1lto N — 1.

TpeboBanus ass nuinymux Ha C u C++

Bam Hy>kHO peaymzoBaTh (yHkipro TindGap(T, N), KoTopas Bo3BpallaeT Iie/ioe Uuc/io Thra 1ong
long v npuHMMaeT ciiefiyroIye TlapaMeTpbi:

m T — Homep nog3agauu (1 wm 2)
® N — KO/MuecTBO Yucesl B MacCuse

Bara dynkipst findGap moxeT Boi3biBaTH MinMax(s, t, &mn, &mx),rzae mepsbie [Ba
rapametpa S ¥ t - nesible uncsa tyrma long long, a mocieaHve 1Ba mapaMeTtpa &MN u &mx -
CCBITKY Ha T1eJIOUMC/IeHHbIe TlepeMeHHble Thria long long, T.e. mN 1 MX - LieJIOYUCIeHHbIe
repeMeHHble Thria 1ong long. IMTocne Bei3oBa MinMax(s, t, &mn, &mx) B mepemeHHOH MN
JIe)KUT 3HaUeHVe HauMeHbBIIIero @; , 60JIbIero Wiv paBHOTO S, a B MX XpaHUATCS 3HaUeHue
HauOOJIbILero @4, MeHbILero Wiv paBHoro t. B ciyuae, ecm cpeiy urces MacCrBa HET YHCel B
oTpe3ke MeXxy S U t BKIoUUTe IbHO, TOrJja B 00€ux repeMeHHbIX MN 1 MX Jie>KuT -1. S 0/DKHO
ObITh He MeHblle t mpu BeI30Be MinNMax. Ec/m 3To yc/ioBre He OyzieT BBINOJIHEHO, TOr/IA MPorpaMma
3aBepILUTCS] HeHYJIeBbIM KOJJOM OLIMOKU.
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Implementation for C and C++

You need to implement one function findGap(T, N) that takes the following parameter and returns
an integer of type long long:

m T — the subtask number (1 or 2)
m N — the number of given integers

Your function findGap can call function MinMax(s, t, &mn, &mx) where the first two
parameters S and t are integers of type long long and the last two paramters &mn and &nX are
pointers to integer variables of type 1long long, i.e., mn and mx are integer variables of type 1ong
long. When MinMax(s, t, &mn, &nx) returns, the variable mn will have the value of smallest a;
larger than or equal to the value of S and the variable mx will have the value of largest a; smaller than
or equal to the value of t. In case there are no input integers between s and t (inclusive), then both
mn and mX will have the value -1. The value of s should be no larger than the value of t when
MinMax is called. If this condition is not met, program will be terminated with a non-zero exit code.

TpeboBanus a/s nuinyuux Ha Pascal

Bam Hy>kHO peaymzoBaTh (yHKipro TindGap(T, N), KoTopast Bo3BpalllaeT 1ie/ioe UKC/IO THIa
Int64 u npuHUMaeT cieayrolMe apaMeTpbl:

m T — Homep nog3agauu (1 wm 2) (tTuma Integer)
m N — Ko/mMuecTBO uuces B MaccuBe (Tura LongInt)

Bamma ¢yskipst TindGap moxeT BbI3bIBaTh npoueAypy MinMax(s, t, mn, mx),rze mepBble fBa
napameTpa S U t - tesible uncsa tTuria Int64, a nocsejHye ABa mapamMeTpa MN U MX - TlepeMeHHble,
ofpaieHre K KOTOPBIM MPOUCXOAHUT MO CChL/IKe, Tura INt64, T.e. MN 1 MX - 1ie/I0UKC/IeHHbIe
riepeMeHHble Thra Int64. TTocne Be3oBa MinMax (s, t, mn, mX) B mepeMeHHOM MN JI€XUT
3HaueHHe HaUMeHBIIeTO @; , OO/BIIIEr0 WIM PABHOTO S, @ B MX XPaHUTCSI 3HAU€HHe HauDOJIbILero @,
MeHblllero wiv paBHoro t. B ciyuae, ecym cpefivi uricesi MacCHBa HeT Uucesl B OTpe3ke Mexay S U t
BKJTFOUMTEJIbHO, TOT/ja B 00eHX riepeMeHHbIX MN 1 MX jie>kut -1. S I0/DKHO OBITH He MeHbIle t rpu
BbI30Be MinMax. Ec/ 3T0 yc/ioBHe He OyzeT BBITIOJIHEHO, TOT/ja MporpaMMa 3aBepIINTCS.

Implementation for Pascal

You need to implement one function findGap(T, N) that takes the following parameter and returns
an integer of type Int64:

m T — the subtask number (1 or 2) (Integer type)
m N — the number of given integers (LongInt type)

Your function findGap can call procedure MinMax(s, t, mn, mx) where the first two
parameters S and t are integers of type Int64 and the last two paramters mn and mXx are variables
called by reference of type Int64, i.e., mn and mx are integer variables of type Int64. When
MinMax(s, t, mn, mx) exits, the variable mn will have the value of smallest a; larger than or
equal to the value of s and the variable mx will have the value of largest @; smaller than or equal to
the value of t. In case there are no input integers between S and t (inclusive), then both mn and mx
will have the value -1. The value of s should be no larger than the value of t when MinMax is called.
If this condition is not met, the program will be terminated.
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TpeboBaHnus ajist Bcex

[ToMumoO cTaHZAPTHBIX TPeboBaHWi (OrpaHAYeHHe TI0 BpeMeHH U 10 MaMSITH, OTCYTCTBUe OLIMOOK
TP BBITIOJIHEHWH U T.JI.), YTOOBI MPOWTH HAOOP TECTOB, Ballla MPOrpaMMa 0/DKHA YZI0BJ/IETBOPSIThH

C/Ie1YIOIIMM YCJIOBUSIM

m pama ¢yskips FindGap momkHa Bo3BpalliaTh NMPABWIbHBIN OTBET,

m pe/muvHa M |, paBHast Ko/mMuecTBY BbI30BOB MinMax, He /[0/DKHA MPEBLIIATH Pa3peLieHHOr0
3HaueHus1 (CMOTpH pa3zen Cuctema OLeHUBaHMs).

Implementation for all

In addition to the standard requirements (time and memory limits, no runtime errors, etc), your
submission has to achieve the following in order to solve a testcase:

m your function f1ndGap must return the correct answer,

m the cost M associated with calls to function MinMax must not exceed the allowed limit (see
section Scoring).

IIpumep pia C, C++

Paccmorpum cayuaii, korga N =4 ua; = 2,a2 = 3,a3 = 6,uaq = 8.

OTBeT, paBHbIH 3, MOXKHO TO/yYUTh, CJIU JIe/laTh BbI30BEI MiNMax B cieyroiem ropsiike:
m [locse Bbi3oBa MinMax(1l, 2, &mn, &mx) B MmN u MX XpaHuTcs 2.
m ITocse Bei3oBa MinMax(3, 7, &mn, &mx) B MmN jexxur 3, a B MX XpaHUTCS Yucio 6.

m ITocse Bei3oBa MinMax(8, 9, &mn, &mx) B MmN 1 MX jieXxur 8.

Example for C, C++

Consider the case where N =4 anda; = 2,a2 = 3,a3 = 6,and ay = 8.

The answer, which is 3, can be calculated and thus returned by findGap if the following calls to
MinMax are made:

m MinMax(1, 2, &mn, &mx) is called and mn and mx both have the value 2.
m MinMax(3, 7, &mn, &mx) is called and mn have the value 3 and mx has the value 6.

m MinMax(8, 9, &mn, &mx) is called and mn and mx both have the value 8.

IIpumep s Pascal
Paccmorpum cayvaii, korga N =4 ua; = 2,a3 = 3,a3 = 6,uaq = 8.

OTBeT, paBHbIH 3, MOXKHO MO/yYHTh, C/IU Jie/laTh BbI30BEI MinNMax B cieyroIem ropsijiKe:

m [Tocse Bbi3oBa MinMax(1, 2, mn, mx) B MmN umMX XpaHarcs 2.
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m ITocse Bei3oBa MinMax(3, 7, mn, mx) B MmN jexxur 3, a B MX XpaHUTCst yrcio 6.

m ITocse Bei3oBa MinMax(8, 9, mn, mx) B MmN 1 mMX jgexur 8.

Example for Pascal

Consider the case where N =4 anda; = 2,a2 = 3,a3 = 6, and ay = 8.

The answer, which is 3, can be calculated and thus returned by findGap if the following calls to
MinMax are made:

m MinMax(1, 2, mn, mx) is called and mn and mx both have the value 2.
m MinMax(3, 7, mn, mx) is called and mn have the value 3 and mx has the value 6.

m MinMax(8, 9, mn, mx) is called and mn and mx both have the value 8.

CucremMa o1jeHMBaHHUA

Bo Bcex nopzazauax 2 < N < 100, 000.

IMop3agaua 1 (30 6awtoB): Kaxabiii Beisos MinMax gobasnsier 1 k M. Bl noyuure Bce 6asuibl
N+1

3a nogzagauy, ecm M < =

Ha BCeX TeCTax I0fi3a/jaum.

IMop3agaua 2 (70 6awioB): [IycTs kK paBHO KOMUECTBY UKCe GOMBIINX WK PABHBIX S U MEHBIIMX
WM paBHbIX t rpu BhI3oBe MinMax. Kaxabiii BeisoB MinMax gobasur k + 1 k M. KomuecTtso
0aJuIoB, Mo/TyueHHoe 3a To/3ailauy, paBHO MUHUMYMYMY U3 0asiioB. HAOpaHHBIX 3a Ka)K/bIi TECT.
Ko/mecTso 6asuioB, nonyuerHoe 3a Tect, pasto 70, ecm M < 3N, 1 paBHo —°— | uHaue.

V-1
Scoring
In all subtasks the constraint 2 < IV < 100, 000 holds.

Subtask 1 (30 points): Each call to MinMax will add 1 to M. You will receive the full score for the
subtask if M < % for all test cases.

Subtask 2 (70 points): Let k be the number of input integers larger than or equal to S and smaller
than or equal to t in a call to MinMax. Each call to MinMax will add k + 1 to M. The final score will
be calculated by the following rule: Final score for the subtask is the minimum score you received

among all test cases. For a test case, the score is 70 if M < 3NN and the score is ML,

F-Fl—l

otherwise.

TecTupoBaHue Ha ceMILIaX

CucTeMy /1J1s1 IPOBEPKY HA CeMIUIaX MO)KeTe CKauaThb W3 MpoBepsitollieii cuctemMbl. Cuctema fjist
MPOBEPKH Ha CeMIVIaX CUUThIBaeT JlJaHHbIe CO CTaHJapTHOro noToka. [TepBasi cTpoka BBOJja [10/DKHA
cozepkaTh /1Ba IieJibix urc/ia HoMmep roazagaur 1 u N. B crieyrolnei CTpoKe [[0/DKHBI
comepkatbesi N 1ie/bIxX uncest B Bo3pacTaromieM ropsizike. CricTemMa MpoBepKy Ha CeMITIax
3amMchIBaeT B CTaHJapPTHBIN MOTOK BbIBO/|a B O/IHOM CTPOKe 3HaueHve, BO3BpalljaeMoe (pyHKIMen
findGap, v sHauerve M, cooTBeTCTBYIOIIEE TECTY.
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B cnepyronmix cTpokax orMcaH paHee yYIOMSIHYTbIN MPUMep:

24
2368

Experimentation

The sample grader which can be downloaded from the scoring system will read data from standard
input. The first line of input should contain two integers, subtask number 7°, and IN. The next line
should contain N integers in ascending order. The sample grader will write to standard output the
value returned by findGap in the first line and the value of M appropriate for the subtask the input
test case belongs to.

The following input describes the above example:

24
2368
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