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&S Kyrgyz (KGZ)

KapHaBan bunettepu (tickets)

PuHro CwuHranypparbl kapHaBanga. AHblH CymKacbiHgoa Gavire 6unettepu 6ap, anapgbl Gavire
OMHOOYY Xanga KongoHrycy kenet. Ap 6up 6unet n TyctepayH 6upuHae 6onoT, aHaa Tepc amec
OyTyH caH 6Gacbingbl. Ap kaHgam 6unettepae 6GacbinraH caHgap ©6apabap Gonywy MyMKyH.
KapHaBan apexenepu 60toH4Ya, 7 XKyn caH.

PuHroHyH cymkacbiHga ap 6up Tyctery m 6Gunet 6ap, owoHayktaH 6apablk n x m 6unet 6ap. ¢
eHyHaery j-6unette x[i][j] GyTyH caH Bacbiran (0 <=7 <=mn — 1xaHa 0 <= j <=m — 1).

Oton-6airecn 0 geH (k — 1)re yenmH k payHopa onHonot. Ap 6up payHa TEMeHKyaei TapTunTte
OMHOSOT:

o PuHro cymkacoiHaH 1 GUNeTTMH TO6yH , ap Gup TyCcTeH OupaeH GuneT TaHganT. AHOAH KUAKWH
TOMN OHOH-MacTepuHe Gepuner.

e OtoH-macTepy TonTyH al0], a[l], ..., a[n — 1] GuneTTepuHe GacbinraH caHaapAbl xkasbin anar.
An n caHgblH TapTMOM MaaHunyy aMec.

o OloH-MacTepm aTaiiblH KyTycyHaH b GyTyH caHblH anar.

e OwH-mactepy ap 6up i yayHn 0 gan (n— 1) ra ueimnkn afi] xaHa b abcomoTTyk
anblpMaybInbIkTapabl  acenTeirT. S ywyn abconoTTyk anblpMaydbifbiKTapdblH - CyMMach
BoncyH.

e byn payHg yuyH otoH-macTepu PuHroro Ske 6apabap 6airenm 6eper.

e TonTory GuneTTep *OKKO Yblrapbisibin, KWAVHKM Typriapga KongoHyyra 60n6owT.

OtoHayH k payHaaaH KuiAnH PYHIOHYH cyMKacbiHAa KanraH GuneTTep »OKKO Yblrapbinar.

Kakwebinan ©ankoo Xyprysyy MeHeH, PuHro owH Oavirecnm GypmanaHraHbliH TywyHay! ATamblH
KYTYHYH WYMHOE akbingyy npuHTep Gap. Ap Oup payHgga OwH-MacTepy OLWoN  payHAadyH
GalrecMHH MaaHUCUH MUHUMandawWwTeiprad b 6yTyH caHbIH Tabar.

Ywyn maanbiMatTapgblH GapgbirbiHa 93 6onroH PuHro owHAyH payHagapbiHa GuneTTepuHuH
TONTOPYH OonTUMangyy TaHAoOHy kaanawmTt. bawkada antkaHga, an GanrenepauH Xannbl HapPKbIH
XoropynaTyy y4yH ap 6up payHgaa kongoHyna TypraH 6unettepauv TaHaan anrbicbl Kener.

Implementation details
You should implement the following procedure:
int64 find maximum(int k, int[][] x)

e k: the number of rounds.
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e x: an n X m array describing the integers on each ticket. Tickets of each color are sorted in
non-decreasing order of their integers.

¢ This procedure is called exactly once.

e This procedure should make exactly one call to allocate tickets (see below), describing
k ticket sets, one for each round. The allocation should maximize the total value of the prizes.

¢ This procedure should return the maximum total value of the prizes.

The procedure allocate tickets is defined as follows:
void allocate tickets(int[][] s)

e s:ann x m array. The value of s[i][j] should be r if the ticket j of the colour 7 is used in the
set of round r of the game, or —1 if it is not used at all.

e For each 0<i<n-—1, among s[i][0],s[:][1], ... ,s[é§][m —1] each value
0,1,2, ... ,k — 1 must occur exactly once, and all other entries must be —1.
¢ If there are multiple allocations resulting in the maximum total prize value, it is allowed to report
any of them.
Examples
Example 1

Consider the following call:
find maximum(2, [[O, 2, 5],[1, 1, 311])

This means that;

e there are k = 2 rounds;
¢ the integers printed on the tickets of colour 0 are 0, 2 and 5, respectively;
¢ the integers printed on the tickets of colour 1 are 1, 1 and 3, respectively.

A possible allocation that gives the maximum total prize value is:

¢ In round 0, Ringo picks ticket 0 of colour 0 (with the integer 0) and ticket 2 of colour 1 (with the
integer 3). The lowest possible value of the prize in this round is 3. E.g., the game master may
chooseb=1:]1-0/+[1-3|=1+2=3.

¢ In round 1, Ringo picks ticket 2 of colour 0 (with the integer 5) and ticket 1 of colour 1 (with the
integer 1). The lowest possible value of the prize in this round is 4. E.g., the game master may
chooseb=3:13 - 1|+ [3—-5/=2+2=4,

e Therefore, the total value of the prizes would be 3 +4 = 7.

To report this allocation, the procedure find maximum should make the following call to

allocate tickets:
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® allocate tickets([[O, -1, 1], [-1, 1, O]])

Finally, the procedure find maximum should return 7.

Example 2

Consider the following call:
find maximum(1l, [[5, 91, [1, 41, [3, 6], [2, 7]1])

This means that:

there is only one round,

the integers printed on the tickets of colour 0 are 5 and 9, respectively;
the integers printed on the tickets of colour 1 are 1 and 4, respectively;
the integers printed on the tickets of colour 2 are 3 and 6, respectively;
the integers printed on the tickets of colour 3 are 2 and 7, respectively.

A possible allocation that gives the maximum total prize value is:

¢ In round 0, Ringo picks ticket 1 of colour 0 (with the integer 9), ticket 0 of colour 1 (with the
integer 1), ticket 0 of colour 2 (with the integer 3), and ticket 1 of colour 3 (with the integer 7).
The lowest possible value of the prize in this round is 12, when the game master chooses
b=3:3-9/+3-1/+[3-3|+[3—-7=6+2+0+4=12.

To report this solution, the procedure find maximum should make the following call to

allocate tickets:
e allocate tickets([[-1, O], [0, -1], [0, =17, [-1, 0]1)

Finally, the procedure find maximum should return 12.

Constraints

2 < n <1500 and n is even.

o 1<k <m<1500

0 < z[i][j] <10° (forall0 <i<mn—1land0<j<m-—1)
z[i][j — 1] < z[i][j] forall0 <i<n—1land1 < j<m—1)

Subtasks
1. (11 points) m =
2. (16 points) k = 1
3. (14 points) 0 < z[i][j] <1 (forall0 <i<mn—1land0<j<m—1)
4. (14 points) k = m
5. (12 points) n,m < 80
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(23 points) n, m < 300

6.
7. (10 points) No additional constraints.

Sample grader

The sample grader reads the input in the following format:

e linel: n m k
e line2+i(0<3i<mn-—1): z[0] z[[1] ... z[i]m —1]

The sample grader prints your answer in the following format:

e line 1: the return value of find maximum
e line2+i(0<i<mn-—1) s[0] s¢][1] ... s[i][m —1]
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