2-9 TPEeHNpPOBKa
dMJ1 30, 02 okTsabps 2009

3apada A. Milkshakes

Nwmst Bxompaoro daiiia:
Wmst BeIxXOmHOTO paiiia:
OrpanudeHnne 10 BPEMEHH:

milkshakes.in
milkshakes.out
1 second

64 MB

You own a milkshake shop. There are N different flavors that you can prepare, and
each flavor can be prepared malted or unmalted. So, you can make 2N different types
of milkshakes.

Each of your customers has a set of milkshake types that they like, and they will be
satisfied if you have at least one of those types prepared. At most one of the types a
customer likes will be a malted flavor.

You want to make N batches of milkshakes, so that:

OFpaHI/ILIeHI/Ie II0 ITaMATH:

e There is exactly one batch for each flavor of milkshake, and it is either malted or
unmalted.

e For each customer, you make at least one milkshake type that they like.

e The minimum possible number of batches are malted.

Find whether it is possible to satisfy all your customers given these constraints, and
if it is, what milkshake types you should make.

If it is possible to satisfy all your customers, there will be only one answer which
minimizes the number of malted batches.

* No pair will occur more than once for a single customer.
* Fach customer will have at least one flavor that they like (T" > 1).

* Fach customer will like at most one malted flavor. (At most one pair
for each customer has ¥ = 1).

All of these numbers are separated by single spaces.
C <100
1< N <2000
1< M <2000
C

k=

> M < 10000

k=1

The sum of all the T values for the customers in a test case will not exceed 3000.

dopmaTt BbIXOgHOrO paiina

e ( lines, one for each test case in the order they occur in the input file, each
containing the string "Case #X: "where X is the number of the test case, starting
from 1, followed by:

— The string IMPOSSIBLE, if the customers’ preferences cannot be satisfied;
OR

— N space-separated integers, one for each flavor from 1 to N, which are 0 if
the corresponding flavor should be prepared unmalted, and 1 if it should

- be malted.
®dopmaT BxoaHoro caiina
. . . . : Mpumep
e One line containing an integer C, the number of test cases in the input file. —Thehakes in I Thshakes ont
For each test case, there will be: 2 Case #1: 1 0000
5 Case #2: IMPOSSIBLE
e One line containing the integer N, the number of milkshake flavors. 3
e One line containing the integer M, the number of customers. ; 1 (1) 20
e M lines, one for each customer, each containing: 150
— An integer T' > 1, the number of milkshake types the customer likes, fol- ;
lowed by 110
— T pairs of integers XY, one for each type the customer likes, where X is the 111
milkshake flavor between 1 and N inclusive, and Y is either O to indicate
unmalted, or 1 to indicated malted. Note that:
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3apadya B. Plus minus

Nwmst Bxompaoro daiiia:
Wmst BeIxXOmHOTO paiiia:
OrpanudeHnne 10 BPEMEHH:
Orpanuyenue 10 IaMATH:

plusminus.in
plusminus.out
1 second

64 MB

B kaxnoit kierke mojss M X N crour nubo mitoc, jubO MUHYC. 3a OAMH XOI
PAa3peIaeTcst TOMEeHSITh 3HAKHM Ha TTPOTHBOIOIOKHBIE B TIOO0OM KBagpaTe 2 X 2. MoKHO
JIA C TIOMOIIBI0 TAKUX OTEPAIUil MOJIYyYUTh BO BCEX KJIETKAX TOJIs 3HAKM TLIOCT

®dopmaTt BxogHoro caina
B uepsoii crpoke uucaa M u N (1 < N, M < 1000). B caeayiomux N crpokax
comepxkuTcsa 1o M CUMBOJIOB +, JTHOO -.

®dopmaTt BbIXOAHOrO draina
OrBer Ha BOmpoc 3amaun: ca0BO Yes miau No

Mpumep

plusminus.in

33 No
4

plusminus.out

—t—
++-

Yes

3apaua C. lNpo cnpaiiT

322 — 32
431 — 38
621 — 40
1211 — 50

B sroMm npuMepe onTUMANBHBIM SIBJSIETCS XOJIOTUIBHUK 322.
ITomorute 86 HANTH ONTHMAIBLHBIN XOJOIUILHUK B OOIIEM CIIyUae.

dopmaTt BxoaHoro caina
Yucno n (1 < n < 109)

®dopmaTt BbiIxogHOro caiina

Tpu 4ncna a,b, ¢ (1 < n < 10%) — pasMepbl HAMTYHIITETO XOTOAMILHIKA.
Yucsta Hy>KHO BBIBOIUTD B MIOPsAIKE HEYOBIBAHUS.

Mpumep
sprite.in sprite.out
12 223
13 1113
1000000 100 100 100

3apaya D. YHukanbHoe 4ucno

Nwmst Bxomuoro daiinas:
Wnms seixoamnoro gaiina:
OrpaHnnyenre 110 BpEMEHU:
OrpaHuyenre 10 HaMATH:

JlaHO HeYeTHOE KOJIMYECTBO YHCENl, U3 KOTOPBIX BCE KPOME OIHOIO Pa3dbuBaloTcs Ha

unique.in
unique.out
1 second

64 MB

mapbl OOMHAKOBBLIX. Haitanre eqnHcTBeHHOE YnCI0 6€3 maphl.

®dopmaT BxoaHoro caiina

Nwmst Bxompaoro daiiia:
Nmst BeIxXOmHOTO haiiia:
OrpaHudenne 10 BPEMEHH:
Orpanuvenue 10 IaMATH:

80 kJsacc perma Ha CJIeT B3dATh

sprite.in
sprite.out
1 second

64 MB

muoro Copaitra. st aroro oHu cobpasiuch

CKOHCTPYUPOBATH TEPEHOCHOM XOJOIUIBHUK @ X b X ¢, KOTOPBI OyIeT BMEIaTh POBHO
n Kybmuecknx Ganok Crpaiita pazmepom 1 X 1 X 1 UTobbr TuMOHAT T0€XAJ KAK MOYKHO
00Jtee XOJOIHBIM, OHY XOTAT MUHUMU30POBATDH TEIJIOMOTEPH; TO €CTh MUHUMU3UPOBATD

TJIOMIA/Ib TTOBEPXHOCTH.

Hanpuwmep, ecim eMKOCTb XOJOAWIBHUKA [OJZKHA PABHATHCH 12, TO BO3MOXKHBI

CIIeIyIOINe BAPUAHTHI:

Yucno n (1 < n < 10%). Jamee n menbx gmcen, o MOAYTIO He mpesocxoamme 1018,

dopmaTt BbIXOgHOrO paiina
Yucsio 6e3 mapshi.

Mpumep
unique.in unique.out
7 566
239 566 470 30 30 239 470
1 -30
-30

CrpaHnya 2 n3 4
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3apaya E. Strange Digits

Nwmst Bxomporo daiina:
Nmst BeIxXOmHOTO paiiia:
OrpaHuvenve Mo BPEMEHU:
Orpanudenue 10 IaMATH:

digits.in
digits.out

2 seconds

256 megabytes

In decimal notation we use digits from 0 to 9. If we didn’t use some digit, we wouldn’t
be able to write down some numbers, for example, if we didn’t use digit 1, there would
be no way to write down number 10. On the other side, if we used more digits than
necessary, for example, digit A (with weight equal to 10), there would be several ways
to write down the same number. For example, the number 110 could also be written
as AA. Similar argument can be applied to notation with any base b.

Consider a notation with base b and digits cj,c2,...,cr chosen from the set
{0,1,...,9,A,B,..., Z} (the weights of digits 0 through 9 are equal to their ordi-
nary weights, the weight of A is 10, the weight of B is 11, etc, the weight of Z is 35).
You are given a number n. Find out whether you can write it down in the notation
with base b using only given digits, and whether there is a unique way to do so.

®dopmaT BxoaHoro caiina

The first line of the input file contains b (2 < b < 36). The second line of the input
file contains ¢, ca, ..., ¢k in the increasing order without spaces (1 < k < 36, ¢; = 0).
The third line contains n (1 < n < 10190), it is presented in ordinary decimal notation.

®dopwmaTt BbIXOAHOrO daiina

If it is impossible to write down n in the described way, output “Impossible” at the
first line of the output file.

If there is a unique way to write down n in the described way, output “Unique” at
the first line of the output file. In this case print the presentation of n in the described
notation at the second line.

If there are several ways to write down n in the described way, output “Ambiguous”
at the first line of the output file. Print any presentation of n in the described notation
at the second line.

Mpumepbi
digits.in digits.out

10 Ambiguous
01234567894 AA
110
10 Impossible
023456789
10
10 Unique
0234567894 A
10

3apayva F. Fire Station Building

WNms BxommOTO hbaiina: fire.in
Nmsa Beixoguoro daitaa: fire.out
Orpanudenue Mo BpEMEHMU: 2 seconds

256 Mebibytes

There is a country with N cities connected by M bidirectional roads, and you need
to build a fire station somewhere. Of course, your problem would be too simple without
the following restrictions:

OrpaHquHHe II0 IIaMATH:

e Firemen should be able to reach any city from fire station by roads only.

e You want to minimize expected distance from fire station to place of fire. For this
purpose, probability of a fire is given to you for every city. Assume that firemen
always choose the shortest way to fire.

e You can place fire station not only in cities but on the roads between them as
well. Moreover, sanity regulations of the country forbid placement of a fire station
closer than at a distance R from cities. Distances are measured on roads only, so
you can place fire station on a road if its length is not less than 2R, and you should
not worry about distances to cities not adjacent to the given road. In particular,
R = 0 means that you are allowed to place a fire station in cities.

Crpannuya 3 ns 4
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reason it is impossible to build fire station that fulfills all the requirements, write to
the output file number —1 instead.

Mpumepsbl
fire.in fire.out
33 20 26.00000
3000 5000 2000
1 2 40
1 3 50
2 3 30
3120 -1
3000 5000 2000
1 3 50
it In the first example (which corresponds to the picture above) it is optimal to build
% fire station in the middle of the first road. In the second example it is impossible to

I build fire station satisfying all the requirements. In particular, any fire station on the
! map will violate requirement one (since the country is disconnected).

Example of a country with three cities and three roads. Places where you can build
fire station are marked with bold line and bold dot.

You are given a complete description of the country. Find the best place for a fire
station in it.

®dopmaT BxoaHoro caiina

The first line of input file contains integer numbers N, M and R (1 < N < 100,
0< M < N(N-1)/2,0< R < 10%. Second line contains N integer numbers — prob-
abilities of a fire in each city. Numbers are non-negative integers given in hundredths
of percent (that is, sum to 10*). Each of the next M lines contains description of one
road, namely three integer numbers A;, B; and L; — endpoints of the road and its
length in kilometers (1 < A4; < B; < N, 1 < L; < 10%). There can be at most one road
between any two cities.

®dopmaTt BbIXOAHOrO daiinia
Output only one number — expected length of a way to fire in kilometers assuming
fire station is built optimally. This number should be precise up to 1 meter. If by some

Crpannuya 4 n3 4



