AU LEERFRERERINA

—— [ HRERRTE—PF MK
[HRE]

MSEERFRBEIAEHMAR, SMHMUEEEEEARS, MEA—
MEHIEE, ICEEZEERFREEZINZFa LhRFEEREM
EZMEA.

A GEIT LB G E R N ARV E EZEERFRERIIN
H.

[X#EF]
EEFRE MBI
[5]5]

HEEERFRENLRE, "I —EAESNEEFEENE
FIDHEN T — 1 HEERIABNTE,
BEVLILEZUERSBHNRES R, FHTHRESAERENT
FAERRFRELYEA, TRRESHENEEFRETHBHEN
1[1%0
EETHEVCEZE, TRFLXZS T —EFEREIAIRIT],

\'.

EEEBAEHN B EEE
fFl@: Geometrical dreams(Urall046)

B—1NZ18F AA. Ay, AEFA AAL LRAZAIME—1F
ﬂgzﬁﬁg AiMiAiy 1%?%% AMiAi+1=0i o EE Qi éﬂﬁiﬂ@%@/ﬁﬂﬁ1§1ﬂﬂ|5§
FEMNBENARZ 360 EREH., 4N, FiE M AVLSRF o, 5—
N2, BB BITHIRIAKR,

va kil
XIEU B RERNRESIZEFLEE TS RER
IEFRIMINBIIN—1PBERENH, NIENFESH, REBTE

T A TRBAYR, SAREEEMIIRBIRHEETSET BRI ES
2, PRI HIRE Z B — NS EI AR,

NEIERE — MR IR, BN —DEEREEE T E N
Mg R, T2, FAEBRITHEVIL,
BINABREE TR RERR, BEITEEBISLHE N+1 R



RBVATR, WRFE N+ ATNRME 1 NNKRES, INSAHZER
X, BEEEAXFMAEMIEERT, TEREBNEZIFEE — K[
B. B, F—1REBFE N+ PRiiEE#/), EUSHETIESE
PRI E . FAISXEIUEZRBES — MR ENNEREN— 1=,

FIRFE — PR REXEXMIERSRRBEUEE-—ITREE N+ IR
MEEEELRREN, WIRE, WEE - RNUEENEEXD
B, ARHLE ENRE, EEF—1TREFNHARES, B8
WE T ZAHNINRILIRT .

SSCERR, XM AREBELXENE . EAXFNEEEARTE
ERAGESZERENEEMEEE S, WTRAXEDAERE
ARKNEX, BR, BiRBELTA] MR ——I>Eilt,

FEVLLE AN TIX BB RBME, BRE, EERSHIELER
BE1SEIizA, TmE, BAT—ERE—TNEMEYICEERNRRIE,

INRAT]
BIRR: Two sawmills(CEOI2004)

MWTRZIWL BB £ B n 12, MERMREREEN], BT
TREAYM, B—IENESWETRIEARIT,

WREE—INAEEE, BT, EBRNRLXE—IMEAE, B
HNVIEARIZ I AER FREE—REWMMUE £, RYUILEREW
BEE, FREHNERIATIRY., BHERAR—HEXRETIEAM,

o2, 1
1 ?ﬂ%?—-—l-—-@___:__’_ 5
3 ?_'_'_"Q—-—l-—.n@ 2
- 1 _'_'_hr-l:}—-—l-—...
S
383 B R ER R IR AER, BR#ITRIEKREAED
HERHNRAREEEIR, NEEZEN ON), B2, XMEENENE
KAN, RREZEE,
HA1E PN EEE X ERIRI,
BRARESEINMEYCIAMREREMEVIIHEA =, TEH
BLUXA PR AIEARIZNEE%E, SAMENERESEAS/NEEE,
FATPTCAHITIACIE, it ERET B E 22 EM ) O(1), BBATERT
BRAFANRI AR LB RREZE/LTF AR, BRENTFEIRSHIZ



Kifi, FPIFRMBHI/LRLZRK,

BISBEIFHITIER ?

FHANA EREYCEZERLME, ERERKYF, hTHEINE
W, BLBAISE—TREVCRE/NXIERE.

BATEIMY — MR P, PIXYIRTRE—NMEKRGEMUEX, FZ4H
WAIAENE Y N EEsE, —FEE, AR N, FAORENS
B—EHENKRIITEEMTR, IRBENZESANANRAREE
MR, ATEEHRNN-BEEZH, HEFERERX/NIELLHEER
RHE), HELENWE, BERNR, UXNRAFEEFFD,
CAIRFEFEPE BB KBY 3/4 IR EAFERLAK (W TFEERER) ,
MIRREFE B FHEX ) — RAE Jo F ¥E % B SC Bl (B F AR A BSEEl L 7 R3E
PEEIA RIS E R ERINRRERR), ARBREEMERPEEXF
FIRIE, EZMEREEB /NG, BATERINEHIER LHNE—1 R,
BEFR/IMEFENER,

HANREHLI, XMEVULEEZEN TN REEREERE !

BEUXEDE I UNEL, BILEZNRESEESENERE
AT ANEATERE, EiFSEUIEUAAFHTETISWNEAR
&, MXFNSEHEHESRIFREREE I MizAREYCE LS
BEAREHENMLSE. BICEZANIZ R RHKEEER, EREVL
CEZEZNRHESEMEZ—HESAAHE, FEELOME,

N, iEBAREEBVULEEELIRIEERRIZ RN,

SKAK REAT
Flza: /\HRBIES(NOI2005)

INH NNERIEEEWITEY, ETHEUE, tER% ETiHEN
w2, R SENRMEN, IHESHRENEESELN, HE



=it B BRI ABINEINEE 22 E2EEERERMILETEE (NOI
2005) ,

INHBYEFRRA/NY FUNZ B TRXNBR, SHEIMAMBREIS,
i ESE D — party, B/ HFMBIFAEAKRSM, AIHKHR
—TF. ZF/LRNFAE, MNYFNZIET—NMNHEABHEANEE,
EE—HBNAIA (HEER, BAIEMEINESH1IENHE) , A
MBEEMALERAZ T, MEERRDANNYFNZFHRIAR,
SNENEABER LB LR RS MR S 2

INY RN Z BEFIVH BN DMFRIRIT —KEXRBIM LS, X, &
ENABHTXRTRINEMBEL, WEMAERIAEZXEEFE
HE, B ATRENRIEEEZESHE. SNUKRREZN—/:
®Z (ATHINH—MRE, 7 party WEZMERX MR ENERR L
WARBEILMMENER ) , NYFU/NZ REULEREVHNTFREERR: B
THRIEN NMFREBEEEREEREEEERARER, RFRIEN- NN RE
BERRMAILAT .

B2, REENFREACHLBEMEINR, MEMERHNEHEIARRY
A, ez EMABREEEEEX 5189, EI/Y N Z XRIEEE
MER, BT —PMEREINXERR, RPIRBETHEAZRIUNER
BX&RHE), X TE—Xe]CAEMEBRANT R, /Y FMANZ X AaftR
HTIARMEIRIZE ., W3M4NXZRIEEL, FELRict] =z
BXRMWIRZERE 7 10; 15032 —MREIARR, Mtb{IRtaREEZE N
—E, FEMNE1RR—PD NS HERAR, ERARRRBE LNTR,
%M%ﬁﬁ¢ﬁﬁﬂ&§%ﬁ%,ﬁt%ﬁ?%%@ﬁﬁ%%mﬁﬁ




BRARMEBIEIRIZEE : FMBRXRNEZHIEIRIEE, §—WEHIERKRA
ZERERIZEE Z2F, EER 1 F, MBEMARTIT —MEERZEE
RABRANIMLE, HIgRIZE R 5+6+10+5=26,

A, MRILEMNEENRSOANBRR, IBMNSLMIERE
K, AL/NYFINZEABENADINEE TNRANEERR
ANE ki, RNEBRZAMER, RIRAEG KM I BEEFKR, T2H
E1890F, EFMNP1ESEN SN ET k=1,1,4,2, 2 FIBREH,
MERBEHAEFEERT , RN RAHENE 2 iR, Higik
F2E J 3+6+10+5 =24,

A 2
fREeds /N Y F/N Z KRB ERERRFBIFAMRIRE T, MREERE
RE—PEXRMLENG ?

o

XE—EHRERERN, JBHIED H=MER,6 F—MHEIAGEIE
F1341M8IE, BIOSMERSHIIEA N-1, FEETEERT, EEAR
INERY BT EEEN R fRR . SE_FRAEIESE 4-6 PMEUE, HP N-11MS
FER®IA N-1, RE—1"=BERS, sJAMER&R/NERHIEMNE
ERRR ( AEEZZAE5EEEZEE) —BFEIFHANA) .

DEBUIBME=FMERIEIESE 7-10 MUE, BT ESEEE
BEHI, BF NP o), MXMEE X ANERFMEHAMRESTE ., X
Mo fSLERMEVCE ZE BN EAXE,

FATP] AREEN L E LG SRR E ERERXNEE ,

F3iE—: BT Kruskal FIREYLEGE
FANA Kruskal 5Tt EHAF S R/ MIERBIFI—RERN, HTH



TERS, ATAXFFHBERNA—ESRME, TR UEZD
MANHEFE, BREVFTALERTARIRE, BA Kruskal §i%, BAKE
BB RHRE,

EERFEIF—RERNENRME, FATBMEILER —FR
MM LR, MAERN ERE—1 B, BEXNE LiXERR
—FAEREMRNAREERGFHHEREM, NLEESX, CA
ST EEBEL XM AFE BN RIIRMME,

Z X £ Kruskal EiARHH T EHIRMARE,

BiE—: BEF prim BIFEYI(LEE
%eH Prim EE T EH — M EEERBIEREMM,
EXIRERM £, BRMEVIEN— N RFHEERGIMNS, HidE
FH—FAEEMN LB —FEEMMAHFEEZERX A S8
BRI NS E, EEEXIEMEREHEERGISE TEZBAIX
R 7 A R X AR AN B E PR I8 S I E R BHRZ LE
EFEREAXEMN LEE DRMRES IR, HiHiTEHNRMNE,

FAMEIERILLR

BiE— by -
B |eEEXR BREhd'| B9 REwEd | B85
7 64034 62712 7 63856 9
8 570138 | 565529 8 563403 8
9 1021302 | 1021385 10 1021461 10
10 1041394 | 1041604 10 1042087 10

B EEmAIRAI A E L, ARV CEREARE=REEBSE

REFNER, MEAMKEICESTIENEE
ARt iz RS SN E A SV LR A RE AR B IE PR AR

[24]

A48
=17

ATRELER, EfF

M ERERE eI UEL, ICEEZEBREZENER, M
RN EENZES A TS
o HXNAERAREzAHMEILEZLE, TR REERES T

=

o FENAMIHEZSIRINEL

'RERLESREITRASRIERFRNER

+ O
zI:I =

BAR % BB KRYE ]




o EEREVURRFABEAIIER, 78577 A= H Fr4a th B9 FR AT ()

BEVLLEAE A — M ERSHIRE RMER, TXEERTA]
REBARSHABHARERTGE, EAME—DE EEERFRENMNE,
RiEZENZABICE ZLREBER(NENTRLAONERFED
LEMNEEN.

[E2E#HH ]
(BEZAEEREER) by MAEER
NOI2005 B K=LIKTH

[ =]
RGERRTE—PFmiEm. fLIEAR. HRiERZFEE)
RS EREZIMpIE TR EE ST
Bt b R £33 51 1 BFEED

[ Bi%]
Rl ;
Geometrical dreams
There i1s a polygon AjA,...Ax (the vertices A; are numbered in clockwise
order). On each side A;Ai;; an isosceles triangle AiM;A+; is built on the outer
side of the polygon, and angle AiM;Ai+; = a;. Here we assume that Axs = Aj.

The set of angles o satisfies a condition that the sum of angles in any of its
nonempty subsets is not aliquot to 360 degrees.

You are given N, coordinates of vertices Mi and angles ai (measured in
degrees). Write a program, which restores coordinates of the polygon
vertices.

Input

The first line of the input contains an integer N (3 < N < 50). The next N
lines contain pairs of real numbers x;, yi which are coordinates of points Mi
(=100 = xi, yi £ 100). And the last N lines of the input consist of degree
values of angles ai. All real numbers in the input contain at most 2 digits
after decimal point.

Output
The output should contain N lines with points coordinates, i-th line should



contain the coordinates of A;. Coordinates must be accurate to 2 digits after
decimal point. You may assume that solution always exists.

Sample
input

3

02

33

20

90

90

90

output
11
13
31

Problem Author: Dmitry Filimonenkov
Problem Source: Ural State University collegiate programming contest
(25.03.2000)

Two Sawmills

There are n old trees planted along a road that goes from the top of a hill to
its bottom. Local government decided to cut them down. In order not to
waste wood each tree should be transported to a sawmill.

Trees can be transported only in one direction: downwards. There is a
sawmill at the lower end of the road. Two additional sawmills can be built
along the road. You have to decide where to build them, as to minimize the
cost of transportation. The transportation costs one cent per meter, per
kilogram of wood.

Task
Write a program, that:

reads from the standard input the number of trees, their weights and
locations,

calculates the minimum cost of transportation,

writes the result to the standard output.



Input

The first line of the input contains one integer n - the number of trees
(2<n<20 000). The trees are numbered 1,2,...,n starting from the top of the
hill and going downwards. Each of the following n lines contains two
positive integers separated by single space. Line i + 1 contains: w; - weight
(in kilograms) of the i-th tree and d; - distance (in meters) between trees
number 1 and 1+1, 1<w;<10 000, 0<d;<10 000. The last of these numbers, d.,
is the distance from the tree number n to the lower end of the road. It is
guaranteed that the total cost of transporting all trees to the sawmill at the
end of the road is less than 2 000 000 000 cents.

Output
The first and only line of output should contain one integer: the minimum
cost of transportation.

Example
For the input data:
9

12

21

33

11

32

16

21

12

11

the correct result is:
26

The figure shows the aptimal location of sawmills for the example data. Trees are depicted as
circles with weights given below. Sawmills are marked black. The result is egual to:

T-(24+1)4+2-14+1-(14+2)4+3-24+2-(14+24+1)+1-(24+1)4+1-1
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a=(1-d)*our_ans
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Error: Not connected: {REYTEF4HAVEX R SN ESE;

Error: Edge xxx is duplicated: 28 xxx ZiA#HIH TR ;

Error: Edge in Line xxx is out of range: {REVFERFTESS xxx {T4HiIH
RARYgR S AE[, MEEER;

Error: Degree of Friend xxx is out of range: 7EBXRMLEH, T4
Shxxx WFREERRIABIL TR &l;

Error: Scheme & happiness mismatch: A EFE—ITHIEIRIZE
N—2;

MARIZFRIEEIRE : HIER;
Correct! Happiness = xxx: i 1IE#,
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