3agauya 1. PeanusoBarh Ha s3bike mporpammupoBaHuss Cu mapamienbHyIO
MPOrpaMMy U TECTA K HEW C MOMOIIBIO OJTHOW WJIM HECKOJIBKUX TEXHOJIOTUN

OpenMP
MPI
MP1+OpenMP

JJIA MaKCUMaJIbHO 6I>ICTpOFO peUICHUA OHHOﬁ 3aJa4u U3 CIIMCKa.

6.
7.

Jlanb! 1Be BemecTBeHHbIe MaTpullbl A 1 B. Berauciuts matpuity C=A-B.
Jlana BemecTBeHHass Marpuna A m Marpuna Y. Haltu pemenue cucrtemsl
ypaBHEHUN A-X=Y.

JlaHa BelllecTBEHHAs TPEYrojbHas MaTpulia A u Matpuua Y. Haiitu pemienue
CUCTEMBI ypaBHEHHN A-X=Y.

JIaHbI BEIICCTBEHHBIE WM KOMIUICKCHBIE BEKTOPBI X M Y, BBIYMCIUTL HUX
CKAJIIPHOE NIPOU3BEICHUE.

JlaH BEMIECTBEHHBIN NI KOMILJIEKCHBIN BEKTOP X, HAWTH MIEPBBIN 10 MOPSIAKY
MAaKCUMAJIBHBIN 110 MOZYJIIO DJIEMEHT BEKTOPA.

JlaHa BellecTBEHHAs: MaTpula A U BEKTOp X. HaiiTu ux npousseneHue.

JlaHa BenlecTBEHHAs: MaTpula A, Hy)KHO TPaHCIIOHUPOBATh €€.

[IpenocraButh mporpaMMy M TE€CT K HEW B BHJIE UCXOAHOTO Koja. [IpenoctaButh
KpaTKOe OIMCaHue crnocoba HMX HCIOJIb30BAHUS, NPUMEHEHHBIE TOAXOABI K
YCKOPEHUI0 U MOTHBALIMIO MO BBIOOPY 3THX MOAXOAOB K YCKOpEeHHIO. PerieHue
OoJiee 4eM OJHOM 3a1aun OyJIET TUTFOCOM.



3agaua 2. [TakeTHBIN MEHEIKED

Jlan cicok makeToB java. Kaxkaplil makeT nMeeT Crucok 3aBucuMocTeil. Hampumep
nakeT hadoop-yarn umeer 3aBucumoctu [hadoop-core, hadoop-dfs].

HeoOxoaumo HammcaTh mporpamMmy, KOTOpas CHOCOOHA BBITIOJIHATH BCE HIDKE
YKa3aHHbIE ITYHKTHI.

1)  IIpuammaet Ha BXo (ailsl ¢ TpeOyeMbIMH 3aBUCUIMOCTSMU, B opmare:
hadoop-yarn -> [hadoop-core, hadoop-dfs]
hadoop-hdfs ->

[apache-commons]

hadoop-core -> [apache-commons]
apache-commons ->

[]

flink-table-api -> [flink-core, apache-calcite, junit]
flink-core

-> [apache-commons, joda-time, lombok]

lombok -> ]

joda-time ->

(]

apache-calcite -> [lombok]

flink-connectors -> [flink-core,

hbase, hadoop-yarn]

hbase -> [apache-commons, joda-time]



2) IlpuHuMaeT Ha BXOJ (ailsl ¢ TaKeToM, KOTOPBIH HaJI0 coOpath ¥ (HaKTHICCKUM
CITUCKOM 3aBHCHUMOCTEM, B popMmare:

flink-table-api -> [flink-core, apache-commons,

joda-time, hbase, apache-calcite]

3) Peamusyer meron getMissingDependencies(), B TaHHOM Cily4ae OH JOJDKEH
BEPHYTh:

Missing

dependencies:
flink-table-api -> junit
flink-table-api -> flink-core

-> lombok

4) Peamuzyer meron getExcessDependencies(), B maHHOM cliydae OH JOJDKEH
BEPHYTH:

Excess dependencies:

- hbase

5) Peanuzyer METO/1 0TOOpaKeHUS BETKU c 3aBUCUMOCTBIO
(getDependencyTree("apache-commons")), B JTaHHOM cily4ae OH JIOJDKEH BEPHYTh:

flink-table-api -> flink-core ->

apache-commons

6) OnpenenseT HUPKYJISIPHbIC 3aBUCUMOCTH U BBIBOJUT COOOIIIEHHE 00 ATOM

7) JlonmoJHUTENBbHO (€CIM OCTAIOCh MHOTO BPEMEHM): aJalTUPOBaTh MPOrpaMMmy
o1 paboTy C Pa3IMYHBIMU BEPCUSIMH KaXK0W U3 3aBUCUMOCTEHN, HAITpUMeEp:



hadoop-yarn:3.2.1 -> [hadoop-core:3.2.1, hadoop-dfs:3.2.1]
hadoop-hdfs:3.2.1 -> [apache-commons:1.12]

hadoop-hdfs:3.2.0 -> [apache-commons:1.11]

hadoop-core:3.2.1 -> [apache-commons:1.12]

hadoop-core:3.2.0 -> [apache-commons:1.11]

apache-commons:1.10 -> []

apache-commons:1.11 -> []

apache-commons:1.12 -> [log4j:2.1.0]

flink-table-api:1.11.2 -> [flink-core:1.11.2, apache-calcite:2.13, junit:4]
flink-core:1.11.2 -> [apache-commons:1.10, joda-time:4.0.2, lombok:3.0.1]
lombok:3.0.1 -> []

joda-time:4.0.2 -> []

apache-calcite:2.13 -> [lombok:3.0.2]

flink-connectors:1.11.2 -> [flink-core:1.11.2, hbase:6.11, hadoop-yarn:3.2.1]
hbase:6.11 -> [apache-commons:3.2.1, joda-time:4.0.2]

3axaua 3.

Cpenu Bcex METOJIOB MAalIMHHOIO OOYYEHHMs CIIEAYET BBIACIUTH TPYIITY
METOJI0B, BBIPOCIIYIO U3 T.H. KOHHEKLIIMOHUCTCKOIO (0MoHn4yeckoro) noaxoaa k M.
3T0 METO/Ibl 00YUYEHUS] HICKYCCTBEHHBIX HEHPOHHBIX CETEN, UIIK METO/IbI TITyOOKOTO
oOyuenusi. lloHaTne «riyOMHBD» 37€Ch MPUMEHSETCS B TOM CMBICIE, 4YTO
UCKYCCTBEHHAs] HEMpOHHAsA CeTh, MO CYTH, MPEJCTaBIIAECT COOOW MepapXUUYECKUu
(rmyOoKMif) HETUMHEHHBIM anmpoKCUMATOp HEM3BECTHOM pellaroliel (QpyHKIuH,

OHI/ICI)IBa}OH_Ieﬁ 3aBUCUMOCTHU B aHAJIM3UPYCMbIX JAHHBIX.



N3BecTHBI JOCTMXKEHUS aITOPUTMOB Ha 0aze riIyOOKOro OOydeHHs MJis
TaKUX 3aJlay, Kak kiaccudukanusa uzoOpaxenuit [1], pacno3znaBanue (oHeMm B
yCTHOM peun [2] U, B 11eJIoM, IpeoOpa3oBaHre peuu B TeKCT [3], monuManue [4] u
reHepanus [5] TEeKCTOB Ha €CTECTBEHHOM s3bIKe. TeM He MeHee, B TaKo 00J1acTH,
KaK MOCTpOEHUE MoJjeneil Kiaccuukalmu M BOCCTAHOBIICGHUS PETPECCHU Ha
CTPYKTYPUPOBAHHBIX TAOJUYHBIX JTAHHBIX, MO-TIPEKHEMY JOCTATOYHO MOITYJISIPHBI
MeTonbl  «Kiaccuueckoro» ML, ocHoBaHHble Ha pa3pabOTKe OTIEIbHBIX
KOMITOHEHTOB BBIJICJICHUS MPU3HAKOB, UX MPE0Opa30oBaHusl B HOBbIC MPU3HAKOBHIE
MPOCTPAHCTBA, COKpAIIEHUS Pa3MEPHOCTH BEKTOpa MPU3HAKOB M, HAKOHEII,
(uHaIBHON pelaroieil MoAenu JUIsl KiIacCU(UKALUNM WM PErpecCuy Ha OCHOBE
JUHEHHBIX aJITOPUTMOB, JIEPEBbEB pPEHICHUN WM HUX aHcamOned. 3aTteM 3Tu
KOMITIOHEHTbI OOBEAUHSIOTCS B €IUWHYIO IOCJIEAOBATEIbHYI0 CXEMY MPUHATHUSA
pellieHU — T.H. JUHEWHO opraHu3oBaHHbIN naimiaiid (linear pipeline). Ha wam
B3IJIS11, TAKOM MOJXOJ] 3aTPYAHSAET NOUCK ONTUMAJIBHOTO PEIICHHUS, TIOCKOIBKY MpU
INOCTPOEHUHU KAXKJIOTO W3 BBIIICONMCAHHBIX KOMIIOHEHTOB HMCIOJIB3YETCS «CBOW»
KPDUTEpU  ONTUMAJIBHOCTH, 3a4aCTyl0 HE COBINANAOIIMHA C KpPUTEPUEM
ONTHUMAJIBHOCTU pelleHuss oOmel 3anauyu. B To BpeMs Kak MCKYyCCTBEHHas
HEelpoHHas ceTh 00JIafjaeT TAKUM MPEUMYILIECTBOM, KaK BO3MOKHOCTh IOCTPOEHUS
«ckBO3HOTOY (end-to-end) pemenus. To eCTh UCKYyCCTBEHHAsI HEHPOHHAS CETh — 3TO
OJIHOBPEMEHHO:

1) uwepapxuueckass KOMOWHAIMS TMOJCHCTEM BBIICJICHHUS IPU3HAKOB
(MOXHO CYUTaTh, YTO KaXIbI CIEAYIOUIMN CIOW C HETUHEHHBIMH (DYHKLIMSIMU
akTuBauuu (OpMUpYET HOBOE, BCE 0o0see BBICOKOYPOBHEBHOE, MPU3HAKOBOE
IIPOCTPAHCTRO);

2) (uHanpHas perraronas MoJeNb («3a He€» BBICTYIACT MOCICIHUN CION

HEUPOHHOM CETH).



U 06e 3TH COCTaBIISIFONTNX — BBIJICIICHHE TPU3HAKOB U (PMHATLHOE TIPUHSITHE
perieHnii — o0y4yaroTcsi MUHUMU3UPOBATE OOHY U My Jce (PYHKYu nomepb,
HEIOCPEJICTBEHHO CBA3aHHYIO C MEPOM KauecTBa PEIICHMS 331a4l, OOHUM U HeM
Jce anopummom HEIVHEWHOM ONTUMH3aluu (Kak NpaBWiIO, TPaguEHTHBIM
CITyCKOM JINOO OJTHUM U3 €ro CIEeIHAIbHBIX BAPUAHTOB).

Bama 1eJib - MPOBECTH aHAJIU3 OJHOTO U3 HEMPOCETEBBIX AIITOPUTMOB JIJIS
perieHus 3a7a4 OMHApHOW M MHOTOKJIACCOBOW KiaccM(UKauu, a Takxke s
pelieHusl 3a7aud BOCCTAHOBJICHHMSI PErpecCUd Ha COBOKYITHOCTH Pa3MEUEHHBIX
HAa0OpOB JaHHBIX, TPEICTaBIEHHBIX B mpoekre «An Open Source AutoML
Benchmarky [6, 7]. Jlns 1oCTHKEHUS 3TOM 1EIH HEOOXOAMMO PEIIMTH CJAEIYIOIIHE
3a1a4H:

1) mpoBecTH aHamW3 NyOJHMKAIMi Ha TEeMy HPUMEHCHHS TITyOOKOTro
oOydeHHs Jis aHaIW3a CTPYKTYPHUPOBAHHBIX MYyOJMYHBIX JAHHBIX 32 MOCIEIHUE
TPH rojia ¥ MpEeACTaBUTh pe3yJbTaT aHallu3a B BUJIE pedepara 00bEMOM HE MEHEE
JIBAJIIIATH THICSAY CUMBOJIOB (0€3 yuéTa rnepeyHs CChbUIOK);

2) w3yuuth ctatbio Ljubomir Buturovi¢ u Dejan Miljkovi¢, yuénpix us
kamudopuauiickoit kommanuu Inflammatix, ma temy «A novel method for
classification of tabular data using convolutional neural networks> [8],
c(hopMyIUpPOBaTh KJIIOYEBBIE UJIEW OMHCAHHOTO B 3TOM CTaThE€ MCCIIEJOBAHUS, €TI0
CWIbHBIE M cJa0ble CTOPOHBI B CPaBHEHUU C JPYTUMHU HAay4YHBIMH paboTamw,
IPOAHATU3UPOBAHHBIMU B XOJIE BBITIOJIHEHMSI 33/layu 1, a 3aTeM H3JIOKUThH TO B
BUJIE KPATKOI'O TEKCTa 00bEMOM B TpejieaxX IBYX — TPEX ThICSY CUMBOJIOB;

3) TO e camoe, YTO M B 3ajade 2, BBIMOJHUTL IS CTATbU H3BECTHOTO
HeMeIKoro uccienopareis Sepp Hochreiter u ero xomer «Self-Normalizing Neural
Networksy [9], a Taxoke 11 cratbu Max Jaderberg ¢ coaropamu «Population Based

Training of Neural Networks>[10];



4) peanu3oBaTh MPOrPAMMHBIN KOMIIOHEHT Ha SI3bIKE MPOTPAMMHUPOBAHUS

Python co scikit-learn-cosmectumeiM [11, 12] uatepdeiicom, BKIIIOUaOMuii B ceOs:

a) MOAyJb  aHaJW3a THUIIOB  CTOJOIOB  JaHHBIX  (YUCIIOBHIE,
KaTeropualibHbIe, TEKCTOBBIC);

0) MO/TyJIb BEKTOPU3AIIMK CTOJOIIOB JAHHBIX B 3aBUCUMOCTH OT UX THIIA
(Hampumep, mpeodpa3oBaHUe KaTETOPUATbHBIX 3HAYCHUN B OMHApHBIE BEKTOpa, a
TEKCTOBBIX — B CEMaHTHUCCKHE BEKTOPHBIC MpeicTaBIeHus Ha ocHoBe RandSent [13]
wim USE [14]);

B) MOAYJIb HOPMAaJH3allMi BCEX KOMIIOHEHTOB MOJYyYEHHOTO BEKTOpa
PU3HAKOB,

') HeHpoceTeBOM MOAYJIb IS 3a71a4 KIacCU(PUKAIIMKU U BOCCTAHOBJICHUS
perpeccun JIn60 Ha ocHoBe cBEpTOUHOM apxuTekTypsl TAC (TAbular Convolution),
IpeJI0AKEHHOH B cTaThe [§], 1060 Ha OCHOBE CaMO-HOPMAJIU3YIOLINXCSl HEUPOHHBIX
cererd [9] ¢ aBTOMATMYECKHM IOMCKOM ONTHUMAJIBbHOM ApXUTEKTYpbl Ha OCHOBE
anroput™a Population Based Training [10], npu 3ToM J1000H W3 BBIOpAaHHBIX
BapHaHTOB HEWPOCETEBOrO MOIYJS JOHKEH pealnu30BaH C HCIOIh30BaHHUEM
oubmmotek PyTorch, Tensorflow 2.x uimu MXNet (Ha Bb160D);

5) wuHTerpupoBaTh  pa3pabOTaHHBIH  KOMIIOHGHT B  IPOTPaMMHYIO
apxurtektypy npoekra OpenML AutoML Benchmark (B Buzme cooctBenHoro opka

or  peno3utopus  https://github.com/openml/automlbenchmark),  mpoBectn

JKCIIEPUMEHTBl W CPaBHUTh C  pe3yJbTaTamMd  JAPYyTUX  AJITOPUTMOB,

OonyOJIMKOBAaHHBIMU B MOCBSIIEHHON 3TOMY MPOEKTY CTaThe [6].
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Huawei, Novosibirsk Research Center
Supplementary tasks of the Compiler and
Programming Languages Lab

Below you will find three supplementary tasks. Before starting, please read
solution guidelines carefully. Thank you!

Solution guidelines

Keep in mind that we do not want to test your skills in a particular
programming language or experience with a particular programming system.
Do not use hacks and tricks, class libraries, and GUI. Make your solution as
readable as possible by carefully formatting it and including

a reasonable amount of comments.

Do not spend time on file handling; standard input and output are sufficient.

A solution must include:

e Your name(s)
« Source code.
« Arepresentative set of tests (pay close attention to it!)

The quality of the used algorithms, source code, comments and test suite are
most important. And quality is more important than quantity. It's better to
prepare, say, one high quality solution than to submit low quality solutions for
all three problems.

Preferred languages are C, C++, and Java. Scala, Python, Ruby, etc., are
okay too.

Objective-C, PHP, and Visual Basic, albeit popular, are not good choices.

Do not include binaries. We can compile your sources with Oracle JDK, GNU
C, or MSVC, so please run your solution through one of those compilers
before submitting it.

Good luck!


http://www.tiobe.com/index.php/content/paperinfo/tpci/index.html

The RGB Game

The game named "RGB" is a single-person game played on a 10 X 15 board.
Each square contains a ball colored red (R), green (G), or blue (B). Two balls
belong to the same cluster if they have the same color, and one can be reached
from another by following balls of the same color in the four directions up, down,
left, and right. At each step of the game, the player chooses a ball whose cluster
has at least two balls and removes all balls in the cluster from the board. Then,
the board is "compressed" in two steps:

1.Shift the remaining balls in each column down to fill the empty spaces. The
order of the balls in each column is preserved.

2If a column becomes empty, shift the remaining columns to the left as far as
possible. The order of the columns is preserved.

For example, choosing the ball at the bottom left corner in the sub-board below
causes:

O e0ee B L
eoe0e QG ._i!|
eoecee e @@ [Ofrep
3 ! |@| crEEN
o0 e | (] |@] BLUE
o () 00 e
L0 ) e ee

The objective of the game is to remove every ball from the board, and the game is
over when every ball is removed or when every cluster has only one ball. The
scoring of each game is as follows. The player starts with a score of 0. When a
cluster of m balls is removed, the player's score increases by (m — 2)°. A bonus of
1000 is given if every ball is removed at the end of the game.

You suspect that a good strategy might be to choose the ball that gives the
largest possible cluster at each step, and you want to test this strategy by writing
a program to simulate games played using this strategy. If there are two or more
balls to choose from, the program should choose the leftmost ball giving the
largest cluster. If there is still a tie, it should choose the bottommost ball of these
leftmost balls.

Input

You will be given a number of games in the input. The first line of input contains
a positive integer giving the number of games to follow. The initial arrangement of
the balls of each game is given one row at a time, from top to bottom. Each row
contains 15 characters, each of which is one of "R", "G", or "B", specifying the
colors of the balls in the row from left to right. A blank line precedes each game.

Output
For each game, print the game number, followed by a new line, followed by

information about each move, followed by the final score. Each move should be
printed in the format:



Move x at (r,c): removed b balls of color C, got s points.

where x is the move number, r and c are the row number and column number of the
chosen ball, respectively. The rows are numbered from 1 to 10 from the bottom, and
columns are numbered from 1 to 15 from the left, b is the number of balls in the
cluster removed. C is one of "R", "G", or "B", indicating the color of the balls removed,
s is the score for this move. The score does not include the 1000 point bonus if all the
balls are removed after the move.

The final score should be reported as follows:
Final score: s, with b balls remaining.

Insert a blank line between the output of each game. Use the plural forms "balls" and
"points" even if the corresponding value is 1.

Sample Input
3

RGGBBGGRBRRGGBG
RBGRBGRBGRBGRBG
RRRRGBBBRGGRBBB
GGRGBGGBRRGGGBG
GBGGRRRRRBGGRRR
BBEBBBBBBBBBBBBB
BEBBBBBBBBBBBEBB
RRRRRRRRRRRRRRR
RRRRRRGGGGRRRRR
GGGGGGGGGGGEGGEGE

RRRRRRRRRRRRRRR
RRRRRRRRRRRRRRR
GGGGGGGGGGGEGGEGGE
GGGGGGGGGGGGGGG
BBEBBBBBBBBBBBBB
BEBBBBBBBBBBBBB
RRRRRRRRRRRRRRR
RRRRRRRRRRRRRRR
GGGGGGGGEGGGEGGEGE
GGGGGGGGGGGGGGG

RBGRBGRBGRBGRBG
BGRBGRBGRBGRBGR
GRBGRBGRBGRBGRB
RBGRBGRBGRBGRBG
BGRBGRBGRBGRBGR
GRBGRBGRBGRBGRB
RBGRBGRBGRBGRBG
BGRBGRBGRBGRBGR
GRBGRBGRBGRBGRB
RBGRBGRBGRBGRBG

Sample Output

Game 1:

Move 1 at (4,1) removed 32 balls of color B, got 900 points.
Move 2 at (2,1) removed 39 balls of color R, got 1369 points.
Move 3 at (1,1) removed 37 balls of color G, got 1225 points.
Move 4 at (3,4) removed 11 balls of color B, got 81 points.



Move
Move
Move
Move
Move

Final score:

Game
Move
Move
Move
Move
Move

Final score:
Game 3:
Final score:
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removed
removed
removed
removed

removed
removed
removed
removed
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30
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30
30
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balls
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balls
balls
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balls
with 0 balls remaining.
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of
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of
of
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color
color
color
color
color

with 1 balls remaining.

color
color
color
color
color

with 150 balls remaining.
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got
got
got
got
got

got
got
got
got
got

784
784
784
784
784

36 points.
16 points.
16 points.
9 points.
9 points.

points.
points.
points.
points.
points.



Treasure Hunt

Archaeologists from the Antiquities and Curios Museum have own to Egypt to
examine the great pyramid of Key-Ops. Using state-of-the-art technology they are
able to determine that the lower floor of the pyramid is constructed from a series
of straight line walls, which intersect to form numerous enclosed chambers.
Currently, no doors exist to allow access to any chamber. This state-of-the-art
technology has also pinpointed the location of the treasure room. What these
dedicated (and greedy) archaeologists want to do is blast doors through the walls
to get to the treasure room. However to minimize the damage to the artwork in the
intervening chambers (and stay under their government grant for dynamite) they
want to blast through the minimum number of doors. For structural integrity
purposes, doors should only be blasted at the midpoint of the wall of the room
being entered.

You are to write a program which determines this minimum number of doors. An
example is shown below:

0 37 47 76 100
100 [ / 100

| !
)

| /

90




Input

The input will consist of one case. The 1st line will be an integer n (0 <= n <= 30)
specifying number of interior walls, followed by n lines containing integer
endpoints of each wall x1 y1 x2 y2. The 4 enclosing walls of the pyramid have
fixed endpoints at (0, 0), (0, 100), (100, 0), (100, 100) and are not included in the
list of walls. The interior walls always span from one exterior wall to another
exterior wall and are arranged such that no more than two walls intersect at any
point. You may assume that no two given walls coincide. After the listing of the
interior walls there will be one final line containing the floating point coordinates of
the treasure in the treasure room (guaranteed not to lie on a wall).

Output

Print a single line listing the minimum number of doors which need to be created,
in the format shown below.

Sample Input

7

20037100
40076 100
850075
10090 0 90
071100 61

0 14 100 38
100 47 47 100
54.555.4

Sample Output

Number of doors = 2



Digital Lab

Assume that you work for the Digital Processing Lab. They ask you to write a
program with an input binary matrix A, which contains the pattern to search on
other binary matrix B. The input file include the size and elements for both A and
B. The recognition process consists in scanning row by row (horizontal
scanning) the matrix B, when a pattern is located on B you must mark this
pattern. To mark a located pattern change 1 to 2 and 0 to * on B. The output file
of your program will be the matrix B with the located patterns marked.

Input

The first line of the input contains the size of A, next lines contains the matrix A
row by row, next line contains the size of B and next lines contains the matrix B
row by row.

Output
The output is the matrix B with the located patterns marked.

INPUT FILE

O -2 -0 -0
(e B e L
IO e I S )
A a0 0
O O0OO0OO0o

Note: The input file contains the size of the matrix A, the matrix A, the size of the
matrix B and the matrix B.

OUTPUT FILE
12*00
02200
2*010
2212~
00122

INPUT FILE
11

OO0 -
O 20 == O
NS e Y]

_ a0 0
0O O0OO0OO0o

OUTPUT FILE
22000
02200



20020
22220
00222
INPUT FILE
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