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BBIBO/I JIMAT'PAMM U ITAKET XY
A. P. Ecasin, H. M. To6poBoabckuii (r. Tyna)

AnHoTanusa

B pabore paccmarpuBaroTcs CrrocoObl BRIBOJA JHArPAMM C ITOMOIIBIO ITa-
Kera Xy. V3maraiorcss ciremyromupe BOIPOCH: MarTpudHbiii mabJyioH Juarpam-
Mbl; Pucoanme crpenok; Cospganme najnuceir; Tumnbl crpesok; M3orayrbie
crpesikn; CMmelneHne Haanuceil Ha cTpeikax; PamMku [jist y3/I0B U HaJIUCE]d;
[TapajienbHble CABUIU CTPEJIOK; TeKCThl B auarpammax; MacirabupoBaHne
u Bparenne guarpamm; Ilepecedenue crpesiok. PaccMoTperne Bcex BOIPOCOB
COIIPOBOXKIAETCsT TTOAPOOHBIMI OIUCAHUSIMI M KOJTaMI KOMAaHI JIJIsI TaKeTa XY.
MaTepHa.H CTaTbU MOZKET HCIIOJIb30BaTbCdA aBTOPaMU HayIHBIX Hy6JII/IKaJ_LI/H71,
TpebyomuX 0pOPMIIEHHST CJIOKHBIX TUATPAMM.

Karoueswie caosa: nuarpamma, naket xy, KTEX.

DIAGRAM OUTPUT AND XY PACKAGE
A. R. Esayan, N. M. Dobrovol’skii (Tula)

Abstract

In this paper diagram output with xy package is considered. The following
topics are covered: Matrix diagram template; Arrows drawing; Labels creation;
Arrows types; Bent arrows; Shift of arrow labels; Frames for nodes and labels;
Parallel arrow shifts; Text in diagrams; Scaling and rotating of diagrams;
Arrows intersections. Consideration of all issues is accompanied by detailed
descriptions and example commands for xy package. Material of the article
may be used by authors of scientific publications requiring complex diagrams.

Keywords: diagram, xy package, I TEX.

[Taker pacumpenus Xy (xypic, XY-pic) [1-3] cosnan mis pucosanus B BTEX BceBo3-
MOXKHBIX guarpaMm u cxem. On pazpaboran H. P Kpucrodepom u P. Mypowm. 31ech
MBI KPaTKO OIIMIIEM BO3MOXKHOCTH 9TOI'O IIaKeTa, WJIIOCTPUPYS U3JI0KEHHEe IIPUMe-
pamu. [TockoIbKY auarpaMMbl COCTOST U3 y3JI0B, CTPEIOK MEXKJLy HUMK ¥ HaIIIuceit
K CTpeJIKaM, TO, IIPEXKJIe BCEro, HaM IIPEJICTOUT IO3HAKOMUTLCHA ¢ TAKUMU BOIIPOCA-
MU: MATPUIHBIA MTAOI0H JJarpaMMbl, CPeICTBa JIJIsi PUCOBAHMS Y3JI0B THATDAMMEI,
CpeJiCTBa JIjIsi PUCOBAHUSI CTPEJIOK MEXKJIy Y3JIaMU JUarPaMMbl, CPeJICTBa IS BHIBO-
Jia Hajmuceii K crpesikam. Cpasy 2Ke OTMEeTHM, 9TO y3JIaMU JUarPaMMbI U HaIITACSIMU
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K CTPEJIKAM MOT'YT OBITH JIIOObIe BhIPAaXKEHUsI. By/IeM CUnTaTh, 4YTO MAKET Xy OTKPDIT,
TO eCTh B IpeaMOyJle TOKyMeHTa BBITIOJHeHAa KoMaHa \usepackage [all]{xy}.

Marpwuynsblii I1ab/J0H AuarpaMMbl. PaccMoTpuM NoHATHE MATPUYHOIO T1a0-
JIOHA JrarpaMMbl Ha rnpuMepe. Byjem cautarh, 4To umeercd marpuia M 1 HeKOTO-
pble 3jieMeHThl M — 9TO y3/bl Hallleil nuarpaMMbl, a OCTaJIbHBIE 371eMeHThl M He
orpejiesienbl. Hanpumep, auarpammy

A—B——C

W

MOZKHO IIP€JICTaBUThL cebe maTpurieit M paszmepom 3x5 BuA:
O A B C O
D O O O E (2)

O F G H O

Y

rJe JiJIsl HarJIsiIHOCTU KBaJIpaTuKaMu 0003HaYeHbI OTCYTCTBYIONINE, TO €CTh HEOIpe-
JiesieHHble d7eMenThl. Martpumia M ecTtecTBEHHBIM 00pa30M OTPazKaeT CTPYKTYPY
JIarpaMMbl - Ha Heli JIErKo IIpeJICTaBuTh cebe HeocTaoime pebpa (crpenkn). Tlo-
JIOOHBIE MATPHUIILI MBI OyJIeM Ha3bIBATL IMab/ioHaMu Juarpamm. Paccrosinme Mexk-
JIy CTPOKAMHU U CTOJIOIAMU MaTPHIbI MOYKHO 3a/laBaTh HEOOA3aTE/IbHBIMUA OIITUSIME
"QR =mmuHa" n "QC =pymua" (6e3 KaBbIUeK ). SAMUCHIBAIOTCS OHU MEXK/IY CJIOBOM
xymatrix u nepsoii ckobkoit "{". Ecim npucyrcTByoT 06e ommmu, To OHU pas3/iesis-
FOTCS IIPOOEIaMI MJIM IIYCTHIM CAMBOJIOM.

BoeiBosi MaTpuvHBIX MIA0JI0OHOB MOYKHO ITPOBOJAUTL KoMaH aMu \xymatrix{:} c
OJIHIM apryMeHTOM. B apryMmenTe yKa3bIBalOTCs 9J1€MEHTHI MATPHUIIBI, KOTOPBIE OT/Ie-
JITIOTCST IPYT OT Japyra cumBojamu &. Ha mMecTe oTcyTCTBYOMNX 3JIEMEHTOB HUYIETO
we tumercs. CTpoukn MaTpuilbl pasaenasaiorcs Komaggamu \\. CKazkeM, Jj1s1 HaIlero
IprMepa KoJi MaTPUIHOTO I1ab/IoHa, He BBIBOJAIIETO KBAIPATUKN, OY/IET TaKUM:

$$\xymatrix{ & A& B & C& \\
D& & & & EN\\ (3)
& F & G & H &}

$$.

Pucosanue crpeJiok. ITokazkem jajiee, Kak 0JIy9eHHBII IIPOMEKYTOYHbIA KO/
(3) mpeBpaTUTh B peasibHBIN KOJ JIJIsi BBIBOJIA auarpaMmbl (1), To ecTh, Kak 3a7aTh
Ha y3/1aX JaHHbIC JJId PUCOBAHUS CTPEJOK. JljIg 3TOro J0CTaTovHO MCIOIL30BATDH
qmmb kKoMasier \ar [:] (ar - arrow (crpeska)), pasmeraembie B (3) crpasa OT y3JI0B.
AprymenTnl \ar - 3TO HOCJIEI0BATEILHOCTH 063 pasae/uTeseil u3 OQHOro wiu HoJree
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CHMBOJIOB, B3SITBIX U3 MHOXKecCTBa U, d, [, 7 (u - up (BBepx), d - down (BHu3), [ - left
(BaeBo), r - right (Bupaso)). Hampumep, ecim mocse y3ima A HaxXoauTcss KOMaHIA
\ar [rdd], To 3TO mpeanuChHIBaET PUCOBATH CTPEJKY U3 A B y3es, HaXOJAAIUNRCS OT
A Ha OJIHY MO3UIIMIO BIPABO U Ha jBe mozunuu BHu3. [lo marpuie (2) stu geiicrBust
COOTBETCTBYIOT IIE€PEXOJ/y Ha OJIUH CTOJIOEI] BIPABO U 3aTe€M Ha JIBE CTPOKHM BHU3.
Taxum obpasom, \ar [rdd] dopcupyer pucoBanue crpenku u3 ysiaa A B yzen G.
Y1066l 13 A PHCOBATIOCH JIBe CTPEJIKH, TaK, Kak 3T0 ykasaHo B (1), mocie A B (3)
caemyer pa3MecTuThb JaBe KoMaHabl \ar: A \ar[rdd] \ar[r]. I3 ckazannoro sicho,
470 JuarpamMma (1) BBIBOIUTCS MO TAKOMY KOJLY:

$$\xymatrix{
& A \ar[r] \ar[ddr] & B \ar[r] & C \ar[dr] & \\
D \ar[ur] \ar[dr] &&&& E \\
& F \ar[r] & G \ar([r] \ar[ruu] & H \ar[uu] \ar([ur] &}$$

(4)

Cosnanne naanuceii. [lycts Teneps Tpebyercst BoiBecTn quarpammy (1), okos1o
CTPEJIOK KOTOPO#l pPacIoJIOZKeHbl HAJINCH - IMPOU3BOJIbHBIE Bbipaxkenusi. CkarkeM,
JrarpamMMa, J0JXKHa ObITh TaKOIi:

A—=B—"=C

A
D b+7T j E (5)
N A

F——G—>H

[TokaxkeMm, Kak OPraHu3yroTCs HAJINUCH Y CTPEIOK, BBIXOJSANINX, HAIPUMED, U3
yana A. Jlocrarouno kox npu A - \ar [r] \ar[ddr] - npesparuts B Koz \ar [r] _a
\ar [ddr] ~{b+77}. UnbiMu cioBamMu, UMeOIIIecs KOMaH/ bl PUCOBAHUS CTPEJIOK Tpe-
OyeTcst pacumpuTh yKa3aHUeM COOTBETCTBYIONUX Hajmuceit. [Ipu sTom, ecium cmoT-
peTh ¢ KOHIIA CTPEJIKU, TO JIsi PA3MEIIeHus HAJIIICH CJIeBa OT Hee TpedyeTcs 0-
noJiHeHue Buja ' Haanuch a crupasa - " Hagnucs". K sTomy ciemyer jgo06aBuTh,
YTO JIJTs PA3MEINEHUsT HAJIIACH TIPSIMO Ha CTPEJIKE TpeOyeTcs JOMOMTHEHIE K KOMAH/IE
Buza "[Hagmmes" (em. Tabur. 1).

Tabsmma 1
Onumuu /1j1s co3/IaHus HAANNCEeN K CTpeJKaM
Ommust JleiicTBue
e pasMereHne Ha IIuCH (v CJIeBa OT CTPEJIKH
e} pasMereHne Ha/JIIuCH (v CIIpaBa OT CTPEJIKN

_a | pasMernenue Hajucel « 1 [ cjaeBa U clpaBa OT CTPEJIKH
lav pa3MellieHne HaJ IIICH (v Ha CTPeJIKe
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YauTeiBasi CKa3aHHOE, BBIBOJ quarpaMMbl (5) MOXKHO OCYIIECTBUTH MO KOJLY:

$$\xymatrix{
& A \ar[r]_a \ar[ddr] ~{b+77} & B \ar[r]-c
& C \ar[dr]~d_m & \\ (6)
D \ar[ur]_{e+e~2} \ar[dr]~f &&&& E \\
& F \ar[r]_g & G \ar[r]|h \ar[ruu] i
& H \ar[uu]_j \ar[ur]_k &}$$

Tunsbl crpenok. B komanje BbiBoga cTpesiku \ar[:] cpasy 3a umeHem oOI-
et @{Tun} MOXKHO yKasaTh THI BBIBOAMMOIT crpesiku. Hanpumep, ecim 3anmcarsb
\ar@{=>}[r], To cooTBercTByIOIIas cTpeska Oygaer nmersb Bu "=". Humxke B Tab1. 2
[IPUBE/IEHBI HEKOTOPBIE BO3MOXKHBIE TUIIBI CTPEJIOK 11 uX @-ormmun. VHOT 18 TpUX0 11U T-
cs mpoBoauThL HeBuAUMbIe cTpesku (\ar@{}[:]), 9T00bI BHIBECTH TOJIHLKO HA/IIIHUCH.
[Touemy MBI TOBOpHUM O CTpejKaxX, a He O pebpax, XOTs KOHIIbI OTPE3KOB, COEJI-
HSIIOIIUX TIaphl Y3JI0B JIHArpaMMbl BU3ya/IbHO He Bcerga obosHadenbl?! Jlego B ToM,
YTO BO BCEX CUTYAIUSAX Y TAKUX OTPE3KOB €CTh U HAYAJIbHBIN, U KOHEUHBIN y3esl.
[TosTomy myis Hux "crpenka" Gosee mogxossmit TepmuH, 9eM "pedpo". OTmernm,
YTO THUIIBI BBIBOJMMBIX CTPEJIOK HEe OTPDAHUYINBAIOTCH mepedneM Tadit. 2. MoxHo cme-
JIO 9KCIEPUMEHTHPOBATD € PA3JIMIHBIMU CUMBOJIaMK (—, =, ~, ., ;> < / ---)¢u
[I0JIy9aTh HOBBIE CTPEJIKU.

Tabauma 2

Tunbl cTpesiok B AuarpamMmmax

CrpesIKu 1 UX OIIMH IS BEIBOA
[ [} @{‘} e—0 o<—>0 ©{<_>}
° ° e{=} oe——>0 e{=>} o0 e{<=>}
. o {7} o o O™} o~ o O{<>}
. o O{.} o >~o 0{.>} o< o O{<.>}
oe———0 ©{_'} e— —>0 @{'_>} oe<—>0 ©{<">}
o—-—-o O0Of{==} e——=o {==>} o~ ~o 0Of<==>}
e e 1 |4 e @D} | oo s 02(<)
° o @3{-} o——o 03{->} oc— ¢ @3{<->}
° e @ {->}| o e O {->} o— o 0O{°<-_>}
o o Of} oo OU7(>}}| oo O{_(->}

Wzmennm Ko (6) Tak, 9T00bI BXoasmme B A u BeIxomgamue u3 A crpeskn craim
BOJITHUCTBIMI U € TIPEXKHUM HalpaBjeHuneM, crpeika C'FE crajia JBOWHON U JAByHAa-
[IpaBJIEHHOM, a cTpejka HE — ImTpuXoBoil 1 ¢ TeM »Ke HalpaBieHueM. Koj ctaneT
TaKNM:
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$$\xymatrix{
& A \ar@{">}[r]_a \ar@{™>}[ddr]~{b+77}
& B \ar[r]~c & C \ar@{<=>}[dr]~d_m & \\ (7)
D \ar@{ >} [ur] _{e+e~2} \ar[dr]~f &&&& E \\
& F \ar[r]l_g & G \ar[r]|h \ar[ruu]~i &
H \ar[uul _j \ar@{-->}[ur]_k &}$$

BruiBos 110 3TOMY KOy, KAK MBI U ILIAHUPOBAJIU, OYIAET CJIEJTyIONTNM:

=B—ts(C

e+e? \{77/ (8)

F?G—h»H

N3ornyrhie crpenkn. CTpeikyd B auarpamMmMax MOXKHO JIeJIaTh U30THYTHIMUT,
TO €CTh IPEBPAIATh UX B KpuBble JuHun. /11 9Tux mesteit mepe @-ormumeit, 3a1a10-
et TUTT CTPEJIKU, UK I0C/Ie 9TOMH OIUU TPeOyeTCcss BCTABUTH elle OjiHy Q@-ormiuio,
OIIPEJIEISIIONLY 0 U3rnd cTpesiku. B mpocteiiem ciiydae 3To jge1aeTcs CpejicTBaMU,
IIpeJICTaBJICHHBIMU B Ta0JI. 3.

Tabymma 3
@-ormuu JJisi I3ru00B CTPEJIOK

Ornmmst JleiicTBue

@/ /| u3rub BIIEBO, €CIM CMOTPETH CO CTOPOHBI KOHIIA CTPEJIKH
@/ [/ | u3rub Bieso Ha [ emunni. O6braHO [ U3MepsieTcs B
mukax - pc (1pc = 12p). Mzru6 @/ / npubausureabHo
pasen @/ 0.5pc/

@/™/ | u3rub BIOpaBoO, €CJIU CMOTPETH CO CTOPOHBI KOHIIA CTPEJTKU
@Q/~B/ | mw3rub Bupaso Ha [ euauil. V3rub Q/”/ npubiusnresin-
HO pasen @/70.5pc/

n3rub 1o HampapaeHusaM d1 u d2.
Suavenns g d1 u d2 moryr \}’
a(dl,d2) ObITh: w, ur, r,dr, d,dl,l,ul (cMm.

PHCYHOK) ’)\-[)J\‘

Bepremcst k guarpavme (8) u usmenum ee ko (7) Tak, arobbl crpesikun AB u
GC okazaauch U30rHYTBIME BIIPaBO, a crpesika BC — u30rHyTOl BJIEBO.
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Kpowme Toro, okosio y3/a B opranusyem €TI0, TO €CTh CO3/IaIMM CTPEJIKY us3 B
B B. Jna storo "monpasum" ko (7) Tak:

$$\xymatrix{
& A \ar@{">}@/~2pc/[r]_a \ar@{">}[ddr] ~{b+77} &
B \ar@/_0.5pc/[r]~c \ar@(1ld, rd)[]
& C \ar@{<=>}[dr]~d_m & \\ 9)
D \ar@{™>}[ur] _{e+e~2} \ar[dr]~f &&&& E\\
& F \ar[r]l_g & G \ar[r]|h \ar@/~5pt/[ruul i &
H \ar[uu] _j \ar@{-->}[ur]_k &}$$

ObparuTe BHUMaHUe Ha TO, KaK BbIBeJeHa meTyia y y3ia B. CraemaHo 910 110
koMman e \ar@(1ld,rd) [], B KoTopoii ecTh M3rubd CTPEJIKU, HO HET CMelleHus: or .

BriBost 110 3TOMY KOy TaKOB:
a
7N
A B

. C
ANV
et b+77 L "
+ 3 .
D . J /4E (10)
\ p

F?G—h»H

CwMmelneHnue Haaunuceil Ha crpesakax. Haanuen Ha cTpesikax, KaK Mbl BUIE/IH,
3aJIAI0TCS ONIUAMA S, TJe S - yupasJstomuii cuMBodt, « - Haamuceh (S € { 7, |}).
ITo ymMo/I9aHUIO HAJIINCH PA3MEINAeTCd Y CTPEJIKU B CepeIMHe MeXK/Ly IIeHTPaAMU CO-
OTBETCTBYIOMMX y3JI0B. I cMeenus HaJlucu BAOIb CTPEIKHA B Ty MM UHYIO CTO-
POHY OIIIUIO HAJIIUCH CJIeLyeT PACIIUPUTL. A MMEHHO MEXKIY YIPABJIAIOIIAM CHM-
BOJIOM S ¥ HAJIINCHIO (v CJIEYeT BCTABUTD JOIOJTHUTE/ILHDIA YIPAB/ISIONIHI CHMBOJL.
OH MOxKeT OBbITH TAKUM:

e < (S < a)— HaIIMCh (v CMEIAeTCs K HAYALY CTPEJIKH;

> (S > @) — HAIUCH (v CMEIAETCS K KOHILY CTPEJIKH;

o <(t) mmm >(t) (S < (t)a) — HAAMUCH (v YCTAHABIMBACTCZ B IO3UIMIO ¢ - len OT
navasia crpesiku, riae 0 < ¢ < 1,len - jymHa cTpoKy;

o << - < (8 << -+ < ) — Kax/IpIl 3HAK <, HAUYMHAS CO BTOPOI'O 3HAKA
U Jlajiee, HEMHOI'O CJBUTAET HAJINCH (v OT HAYAJIA 110 HAIPABJICHUIO K KOHILY
cTpenku. BennunHa casura paBHa \jot m 0OBIYHO 3TO 3pt;

e >> ... > (S >> - > ) — KaXK/plil 3HaK >, HAYMHAS CO BTOPOIO 3HAKA
1 JaJjiee, HEMHOI'O CABUraeT HAJANNCh & OT KOHIIA IO HAIIPaBJICHUIO K HavdaJIy
crpesku. Benmunna casura pasna \jot.
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[Tonpasum koz (9) muarpammsr (10) Tak, 9ro6bl Ha crpesike GC' HAINMCH PA3MECTH-
Jack Hegasteko ot y3ia C, a Ha crpenke HC' — nenmaneko ot y3iaa H. [l storo n3
(9) Hago cozmaTh KOI:

$$\xymatrix{
& A \ar@{">}0@/~2pc/[r]_a \ar@{™>}[ddr] ~{b+77} &
B \ar@/_0.5pc/[r]~c \ar@(ld, rd) []
& C \ar@{<=>}[dr]~d_m & \\ (11)
D \ar@{™>}[ur] _{ete~2} \ar[dr]~f &&&& E\\ &
F \ar[r]l_g & G \ar[r] |h \ar@/~5pt/[ruu] "<(0.7)i &
H \ar[uu] _<(0.2)j \ar@{-->}[ur]_k &}$$

Beios 10 kouy (11) rakos:

N

e+e? \”7/ (12)

F?G—h»H

Pamku nj1a y3710B 1 Haanuceil. Y3Jibl 1 HAJIIUCH Ha CTPEIKAX B JUarpaMMax
MOYKHO 3aKJ/I04aTh B Pa3HOOOpa3Hble PAMKHU, UCHOJIb3Yd MOJUMDUKATOPHI Tads. 4.
Kaxprit 3aak "+"B MoaundukaTope yBeJMIMBAET CTOPOHBI PAMKH WM JTHAMET]P
OKpYKHOCTH Ha 6 MyHKTOB. ¥ BeJUYUH 0 U [ JO/KHBI OBITH YKA3aHbl €IMHUIIDI
U3MEpPEHUs.

IIpusnakom Hagasa momuduraropa asiasgerca cumposa "*". Haubosee wacTo Mo-
J(PUKATOPBI UCIIOJIL3YIOTCA B OJIHOM U3 YeThIpex hOopM:

*+[F...]...{obbekT}, *+<) >[F...]...{obberT},
*x+[0] [F...]...{o6bbexrT}, *+<d >[0][F...]...{o6bexT}.

Kak Bujgnm, nepes o0bekToM (y3es Win HaJIUCh HA CTPEJIKE) MOMENaeTcs J10-
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MOJTHUTEIbHBIN KOJI, & caM OObEKT 3aKJII0YaeTcsd B (DUT'yPHBIE CKOOKH.

Tabsmna 4
Pamku nas y3/10B 1 Hazmmceil K cTpejikam
Momudukarop IeiicTBHUE
[F-] BBIBECTH MPSIMOYTOJILHYIO PAMKY CO CILIOIIHOM OfMHAP-
HOW rpaHullei
[F=] BBIBECTH IIPSIMOYTOJILHYIO PAMKY CO CILIOITHOM JIBORHOIM
rpanunei
[F.] BBIBECTHU IIPAMOYTOJIBHYIO PaMKy € TOYEYHOU I'paHulleit
[F--] BBIBECTH MPSIMOYTOJIBHYIO PAMKY CO IITPUXOBOI I'paHU-
el
[F-,] BBIBECTH MPSIMOYTOJIbHYIO PAMKY C TE€HbIO
[F-<3>] BBIBECTH IPSIMOYTOJILHYIO PAMKY C 3aKPYIJIEHUSIMU Be-
JIMIUHON [3
[o] [F...] BBIBECTH PAMKY B BHJIE OKPY?KHOCTH
+ HEMHOI'O yBEJMYUTh PAMKY (CHMBOJIOB + MOXKeT ObITh
HECKOJIBKO)
+<6> YBEJIMUUTH PAMKY Ha BEJIUIUHY O
+= YBEJIMUNTH PAMKY 70 MUHUMAJBHOTO OXBaTa 0O0bEeKTa
— HEMEHOI'0 yMEHBIITHUTh PAMKY (CHMBOJIOB — MOYKET OBbIThH
HECKOJIBKO )
-<6> YMEHBIIUTH PAMKY Ha BEJIHIUHY
-= YMEHBIIUTH PAMKY 0 MUHUMAJIHLHOTO OXBaTa 00bEKTa

[Ipeobpaszyem juarpammy (12) ciaeayronmgm 0o6pasoMm:

OMECTUM y3es A B KPYT ¢ OJMHAPHON IPAHUIEHl U YBEJUIUM JIHAMETD KPyTa
Ha 18 IMyHKTOB;

nomecTuM y3ea C' B KPyT ¢ OJIMHAPHON I'PAHUIEN U yBEJTUIUM JHAMETD KpyTa
Ha 0 IIYHKTOB;

nomMecTnM y3es D B KPYT ¢ JABOIHO I'paHUIEll U yBeJIUYNM JuaMeTp KpyTra Ha
12 yakTOB;

IIOMECTUM y3eJI I B TpIMOYTOJIbHUK C TEHBIO W OJMHAPHON TpaHurieil. Y Beu-
9UM CTOPOHY KBaJipaTa Ha 12 MyHKTOB;

nomecTuM y3es (G B IPAMOYTOJILHUK € OJIMHAPHON I'PAHUIEN 1 YBEJTUIUM CTO-
POHBI NIPSAAMOYTOJIbHUKA Ha 6 IIyHKTOB;

noMecTuM y37bl F' 1 H B IpSIMOYTOJIBHUKHU C 3aKPYTJIEHHBIMU BEPIITMHAME U C
OJIMHAPHON T'PAHUIIEil. YBEJIMIUM CTOPOHBI IIPSIMOYTOJILHUKOB Ha 6 ITYHKTOB;
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® C HA/IIUCAMU Ha CTPEJIKAX HUKAKUX JIEHCTBUI TPOU3BOJIUTL He OyJIeM, a JIUITh
OTMETHM, UTO OOpaMJIeHUe HAJIIIICH aBTOMATHCECKN TTPUBOINT K YBEeTMIEHNTO
pasMepa ee mipudra.

s peanmsanum ykasaHHBIX jeficTBuii BMecTo Koja (11) Hamo Gy/er ucmosn3o-
Bathb Ko/ (13). ITo sTomy kozy u BeIBOIUTCA Tpebyemast auarpamma (14).

$$\xymatrix{
& *+<18pt>[o] [F-1{A} \ar@{">}@/~2pc/[r]_a
\ar@{~>} [ddr] ~{b+77} &
B \ar@/_0.5pc/[r]~c \ar@(1ld, rd)[] &
*+[o] [F-1{C} \ar@{<=>}[dr]~d_m & \\

*x++[o] [F=]1{D} \ar@{™>}[ur]_{ete~2} \ar[dr]~f &&&& (13)
*++[F-, J{EXN\\ &
*+ [F-:<4pt>]{F} \ar[r]_g &
*x+[F-1{G} \ar[r]/h \ar@/~5pt/[ruu] "<(0.7)i &
*+[F-:<4pt>]{H} \ar[uu] _<(0.2)j \ar@{-->}[ur]_k &}$$
(14)

ITapansienpHble caBuru cTpesiok. Ecim wa guarpamme (14) kpome crpei-
ku DA MBI 1IpoBejieM TakxKe u cTpeiky AD, To xoporiero 6yjieM Majio - CTPETKH
"COTBIOTCS TO €CTh MPOIyT 10 o/iHOo# oceBoit unuu. [lo sTuM )Ke coobparkeHmAM
HOPMAJILHO HE YJIAeTCsl IIPOBECTU W3 OJHOTO y3Jjia B JIPYTOH y3eJ HEeCKOJIbKO CTpe-
JoK. OJTHIM U3 pelrreHnit JaHHO# MpoOJIeMBbI SBJISIOTCS N3THObI cTpesiok. Ho ecTh n
npyroe pemerune. CTpesiKu HAJIO YMETh CJIErKa CMENaTh MapaJsjielbHO OCHOBHOMY
HAIPaBJIEHUIO B TY Win Jpyryio cropony. U cpencrsa jjisg sToro ectb. B koman-
JIy BBIBOJIA CTPEJIKU CJIeJIyeT J00aBUTh om0 Q<> rje § - BeJIMdInHa CMeIIeHUst
Bupaso (0 > 0) mmm BaeBo (0 < 0), ecam cMOTpETh ¢ KOHIA CTPesIKU. BeinmduHa §
JIOJKHA OBITh yKa3aHa BMECTEe C eJINHUIEH M3MepEeHNUs.

[Iponenaem ¢ puarpammoii (14) ciemyrormue usmenenus. Cmecrum crpesiky DA
BJIeBO Ha 2 myHKTa. [IpoBesem crpenky AD, cMemnennyio BipaBo Ha 2 myHKTa. CMme-
ctuM crpenky DF' Brnpaso na 2 mynkTa. [IpoBenem eme omany crpenky DFE', cme-
IIEHHYI0 BJIeBO Ha 2 myHKTa. CJre/raTh 9T0 MOXKHO CJIEIYIONIei MoauduKalmein Koiaa
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(13):

$$\xymatrix{
& *+<18pt>[o] [F-1{A} \are{~>}@/~2pc/[r]_a

\ar@{~>}[ddr] ~{b+77}
\ar@<-2pt>[dl] _{v} &
B \ar@/_0.5pc/[r]~c \ar@(ld,rd)[] &
*+[o] [F-]1{C} \ar@{<=>}[dr]~d_m & \\
*++[0] [F=]1{D} \ar@<-2pt>@{~>}[ur]_{e+e~2} (15)
\ar@<2pt>[dr] ~f
\ar@<-2pt>[dr] _w &&&&
*++[F-, J{EX\\ &
*+[F-:<4pt>]{F} \ar[r]_g &
*x+[F-1{G} \ar[r]|h \ar@/~5pt/[ruu] ~<(0.7)i &
*+ [F-:<4pt>]{H} \ar[uu] _<(0.2)j \ar@{-->}[ur]_k &}$$

/ b+77 Ii/ N £| (16)
\ . /;:

(B—~{c-H)

TekcTbl B amarpammax. Kak Mbl yzKe oTMeYasId, B JuarpaMMax poJib Y3JI10B
U HaJIUCel K HUM MOTLYT CJIY?KUTH JIFOObIe BBIPDAYKEHWSA, B TOM YHCJE€ U TEKCTHI.
it BcTaBKM TEKCTa MOXKHO HCIIOJIb30BaTh KoMaHabl \textq{...} mm \txt{...}.
Bo Bropom ciiydae MOXKHO (hOPMHPOBATH MHOIOCTPOYHBIE TEKCTBI 110 CJIEIYIOIIEiH
cxeme \txt{...\\...}. U3smenum koj (15) Tak, arobsl Ha nuarpamme (16) y y3ma
H coxpanusicst Tun paMKu, HO TEKCT CTAJI CJIOBOM ''de-peri-Hsi'' ¢ JIByMs IePEeHOCAMM
Ha cJIeIyIoNyo cTpoky. [lasee, Haanuces k Ha crpenke H E 1o/KHA TPEBPATUTHCS B
cioBo "ambap a Hajuck d Ha crpesike C'E 0IKHA cTaTh KOMOMHAIEH 13 (DOPMYJIb

oo

u TekcTa Buga: "y k—13 - 910 paa!". Jlamee, HEMHOTO CMECTUM HA/IIUCh h HA CTPEJIKe
k=1
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G H nobmmxke Kk G. Bee 910 peanuzyercst 0 TAKOMY KOJLY:

\newcommand{\dddd}
{{\sum\limits_{k=1}"\infty \frac{1}{k"3}}\text{ - »To paz!}}
$$\xymatrix{
& *+<18pt>[o] [F-1{A} \ar@{™>}@/~2pc/[r]_a \ar@{">}[ddr] ~{b+77%}
\ar@<-2pt>[d1]_{v} &
B \ar@/_0.5pc/[r]~c \ar@(1ld,rd) [] &
*x+[o] [F-1{C} \ar@{<=>}[dr]~{\dddd}_m & \\
*x++[0] [F=]1{D} \ar@<-2pt>@{~>}[ur] _{e+e~2}
\ar@<2pt>[dr] ~f \ar@<-2pt>[dr]_w &&&&
*++[F-, J{EX\\ &
*x+[F-:<4pt>]{F} \ar(r]_g &
*x+[F-1{G} \ar[r]| >(0.6)h \ar@/~5pt/[ruu] “<(0.7)i &
*+ [F-: <4dpt>]{\txt{ue-\\pem-\\ua}}
\ar [uu] _<(0.2)j \ar@{-->}[ur] _{\txt{ambapl}} &}$$( )
17
[Tosicuenus, mo-BuIMoOMYy, TpeOyeT JIMIIHL (POPMUPOBaHUE KOMOMHAIIUN U3 TEKCTA
n dopmynel. /emo B ToM, YTO BMECTO HAANUCU d MBI IOJACTABWIM B \xymatrix
koman Ty \dddd, a omnpejeynnin ee oTaeabHO B \newcommand. Cjiej1aHo 9TO JIUIIH C
OJIHO#I 1IeJIbIO - n30eKaTh I'POMO3JIKOI 3armmcu B \xymatrix{:}.
BriBos 1o kosy (17) Takos:

S

Po

N

N eme ommn BaxkuBINT MOMeHT. I3 \xymatrix{:} moxuO dopmmpoBaTs dpar-
MEHTBI JIOKyMeHTa (TeKCTbl, (hOPMYJIbI, TEKCTHI ¢ (OPMyIaMu) ¢ pasMenieHneM uX
rJe yroJHO BHYTPHU WX BHe MaTpuilbl. Kpome TOro, oT HOBBIX OOBEKTOB MOXKHO
IIPOBOIUTH CTPEJIKH C HAJIMUCAME 0 JIFOOBIX y3JI0B MATPHUIILI, B TOM YHCJIE U JO
HeOIpe/Ie/IeHHbIX y3710B. OmuIineM, Kak 9TO JeJIaeTCs, U, MPeXK/ie BCEro, 00 MCIOIb-
3yeMBIX s 3TOro cpejcrBax. C Hameil 3a/1adeil CIpaB/IAIOTCS Be KOMAH/IbI \save
u \restore, KOTOpbIe OOBIYHO UCIIOJIL3YIOTCA B TaKOM KOHTeKcTe:  {Wh\save[]+ <
a, B >*\txt<width>{BcTaBxKa} cTpenku \restore,
rie:

S 1
> -5 - o0 paxl
k=1

/
Gy ambap
h—>{ peII-

HA

e W - KOHKpETHBI y3eJ JInarpaMMbl;
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e + < o, > - cmerenne BO "BHEITHIO " TOYUKY HA (v €IMHUIL TI0 TOPU3OHTAJIN
1 Ha [ eJIUHUIL TT0 BEPTUKAJN OTHOCUTETHHO W ¢ ydeToMm 3HaKa Iepej yriio-
BBIMHU CKOOKaMu. 3aMETHM, 9TO 3HAK ILIIOC UM MUHYC 1epel < «, 3 > CTOATD
JIOJIZKEH, & y BeJIUIUH v U 3 HeOOXOJUMO YKa3bIBaTh €IUHUIIBI U3MEPEHUT;

e width - mUpuHa BCTaBJIsIEMOr0 OOKCa JIJII TEKCTa B TeX MJIM WHBIX €IMHHUIAX
usMepenusi. B rekcre MOryT ObITH (DOPMYJIBL;

® eC/IM U3 BCTABJIEHHOIO (bparMeHTa PUCYIOTCS CTPEIKH B y3JIbl MATPHIBI, TO
MOYKHO IPUJIEPKUBATHCS TAKOrO coryiamenus. Koopaunarsl W npuHuMaorcs
3a [0, 0]. A ocrajbHbIE y3JIbI MATPUIILI IEPECIUTHIBAIOTCI OTHOCUTEIHLHO W
CkazkeM |2, -1| - 970 y3es, K KoTOpoMy MBI HepemeraeMcst u3 W oo [ddl], a
[-2, 1] - mo [uur|. Takum 06pazoM, Bee y3JIbI MATPHIIBL, B TOM YUCJIE W HEOMpe-
JIeJIEHHBIE, MIOJIYYal0T [eJIOUUCIeHHbIE KOOPAUHATHI. VX 1 HaJI0 UCIIO/Ib30BATh
[PU CO3AHUU CTPEJIOK.

[Iycrb, Hanpumep, u3 auarpammbl (18) TpebyeTcst Oy duTh JrHarpaMMmy:

BO3BpaT

@ \\\ /\ [IpbrKOK OT y3i1a
'\/

B B cTopony
OT MaTPHUITHI

JJIsI CO3JIaHUA
B JAHHOT'O TEKCTa
1 pUCOBaHUE
CTpEeJKA U3
ambap BHeENTHEN
TOYKU B B.

= 1
Z 73 - 9To pax!

st sToro B ko1, (17) BMecTo y3ia B ciefyer BCTaBUTh ()PArMEHT:

{B}\save[]+<7.5cm,-1.5cm>*\txt<8pc>{

TIpsXOK OT y37a B B CTOPOHY OT MaTpHIBl AN CO3LAHUS
IAHHOTO TEKCTAa U PUCOBAHWe K3 BHEmHe}# TOYKW CTpesnku B B.}
\ar@/_4pc/[0,0] _<(0.47){\txt{BosBpaT}} \restore

MacnirabupoBanue u BpaileHue guarpamm. MacitabupoBaHue u Bpare-
HUEe JUuarpaMM peau3yercs Mo InUKaTOpaMu, NpUBeJIeHHbIME B Ta0JI. 5. Pacrosa-
raThb UX CJIEJyeT cpa3y 3a CJIA0BOM Xymatrix mepes oTKpbIBalomeid (purypHoit cKkob-
kot (\xymatrix:{). MacmrabupoBanue quarpamMM IMIPOUCXOIUT 38 CUET U3MEHEHUsI
PaCCTOSHIS MEXKy CTPOKAMK M CTOJIOIAMU UX MAaTpuIll. Bpalenue guarpaMm BO3-
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MoxkHO Ha k - 45° (k= 1,2,:,8).

Tabsmma 5
MacintabupoBaHue U BpallleHHe JuarpamMmm
Moudukarop HeticTBue
38/12€T PACCTOSTHIE MEYKJIy CTPOKAMHU M CTOJIOTIAMU MaTPHUIIBI
@ — B (v eInHUIl. 3HAK — MOXKHO 3aMEHUTH Ha +, +=, -, -— COOT-
-« BETCTBEHHO C JIEHCTBUSIMU: YBEJIMIUTD; YBEJININTH HE OOJIBIIIE,
YeM; YMEHBIINTD; YMEHBIIUTD, 110 KpaifHeil Mepe.
QR =« 3aJ1aeT PACCTOsTHAE MEKIy CTPOKAMU MaTpuIlpl (cm. @ = )
QC = 3a/1a€T PACCTOAHIE MEXKIY CTOJIONAMU MaTPUILGI
QM =« 3aJ1aeT 110J1e TIPOOEsIOB JIJIsd y3JI0B B (v €JIUHMIL
QW = « 3a/1a€T T0J1e TPODEJIOB 110 MUPUHE Y3/I0B B (v €JINHUIL
QH = « 3a/1a€T T10JIe TPODEJIOB 110 BBICOTE Y3JIOB B (v €JIMHUIL
QL =« 3aJaeT IoJ1e IPpobesIoB s HaIMCell Ha CTpesIKax
@l 3a/1a€T BCE TOJIsA TIPOOETIOB MEXKJTY Y3JIaMU PABHBIMUI
@!0 neiictByeT Kak @Q!. HO UrHOpPUpYET pa3Mepsl y3/I0B
Q!R 3a/1aeT PaBHBIE PACCTOSTHUST MEXKLY CTPOKAMU
Q!C 3a/1aeT PaBHbBIE PACCTOSIHUS MEXKJLY CTOJIOIaMu
yCTaHaB/IUBAET MTOBOPOT JINATDAMMBI
[POTUB YACOBOI CTPEJIKUA HA yTOJI u
k-45° (k=1,2,:,8). Snauenus dir B ul ad
Qdir MOU(pUKATOPE PABHO HAJIIIUACAM Y 2 q_\}' o
KOHIIOB CTPEJIOK Ha PUCYHKE CIIpaBa Mpu )\ 4{\
TakoM coorBercTBun: ur — (k = 1), d1 T dr
u—(k=2),..,d—(k="17),r— (k=28) d

Pacemorpum nipumep. Ecimm Bmecto "\xymatrix{:" B koze (17) nammcarnb
"\xymatrix@=0.4cm{:", TO HOJyYIUM JHATPAMMY, SBJISAIONLYIOCA MACIITAONPOBAHNU-
eM jmarpammbl (18):

Eie oaun npumep.
Ecin Bmecto "\xymatrix{:" B koge (17) nammucarp "\xymatrix@1@=0.3cm{:",
TO MOJIYIUM JIHATPAMMY, SIBJISIIONLYIOCS TIOBOPOTOM jimarpaMmbl (18) na 180° mporus
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4aCOBOY CTPEJIKHU:

\gH]

1 |
—5 - 9T0 pax!
{

s

HepecequHe CTPpeEJIOK. Ecmu B AuarpaMMe JIB€ CTPEJIKH IIepeceKaloTcCd, TO
XOTEJI0CH OBLI SIBHO YKa3aTb Ha OHON M3 HUX MECTO pa3pbiBa. B,HGCB BO3MOZKHbI
TaKue CcJIydau:

a) 00e CTpeJIKK IpsIMbIe, Pa3PbIB YKA3bIBACTCS Ha OJIHOl M3 HUX;

b) omHa crpesika mpsiMasi, Bropast M30THYTasl, a Pa3pblB yKa3bIBAeTCs Ha M30THY-
TON CTpEJIKE;

C) OJlHA CTPEJIKA IIpsIMasi, BTOpasi U30THYTasl, & PA3PbIB YKA3bIBACTCS HA MIPSMOI
CTPEJIKE;

d) obe cTpesKn M30rHYTBIE, PA3PhIB YKA3bIBAETCSA HA OJHON U3 HUX.

Bynewm pazbuparsb 911 ciiydan Ha ciieLyomieil uarpaMmme:

A—~B—~-=C

%%TX
D E
f /

N A

a) Ilpsimbie crpeniku AG u FC. Pa3pbiB MOXKHO 0OO3HAYUTH WK HA CTPEJIKE
AG, nm wa crpenke F'C, wim Ha obenx crpenkax. YToObI ¢ieaTh 9TO, CKayKeM,
Ha crpenke AG, ee cieyer 3ajaBaTh He CTaHIApTHBIM criocoboM \ar [ddr]~b, a B
BU/IE

\ar [ddr]~b [!'{[dd]; [rr]\hole.

Omumem, kak copmuponano jronosaenne | '{[dd] ; [rr]\hole n 9T0 OHO O3HA-
qaer. [Ipexxie Bcero, na {[dd] ; [rr]} MoxKHO cMOTPETh Kak Ha 0003HAUEHUE CTPeJI-
ku F'C' - ornocuresbao y3ia A ykazano ee Hadasao [dd] u ee koner [rr]. asee,
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1{[dd] ; [rrl} - sro nosunus nepeceuenus crpesok AG u FC. Cumpon "|" o3nada-
eT, 9TOo JaJiee uiaeT Haanuch Ha crpenke AG. Ho BMecTo BbIpaskeHUsI, Ompe e Isrone-
ro 3Ty HaJIIKCh, crouT KoMmana \hole (oTBepcTHe, JbIPKA), KOTOpast 1 (hOpMUpYeT
na AG npopesb. Takum obpaszoM, 110 KOJy:

$$\xymatrix{
& A \ar[r]~a \ar[ddr]~{b} [!{[dd]; [rr]}\hole &
B \ar[r]~c & C \ar[dr]~d_m & \\
D \ar[ur]~{e} \ar([dr]~f \ar@/~3.5pc/[drrr] &&&& E \\
& F \ar([r]_g \ar[rruul
& G \ar[r]|h \ar@/_1.5pc/[ruu] _w
& H \ar[ur]_k &}$$

BBIBOJUTCA JHUar'PpaMMas:

D/AfBAj N
N X XL

FHG*h%-H

Ecnu 61 MBI 2xes1anm cienatsh mpopess vHe Ha AG, a na F'C'| o ko hopmuposa-
nusg F'C cinemoBago 661 pacimmputh gonosanenreM | '{[uu] ; [r]}\hole.

b) Usorayras crpeaka DH u npsmast crpesika F'C. PaspeiB Tpebyercs ob6o3Ha-
qnth Ha DH. B jannom ciiydae cjejiyer MOCTYIUTh Tak Ke, KaK U B ciydae a. A
umMenno, pu noctpoeann DH nobasuts koj | '{[dr] ; [urrr] }\hole. B pesyibrare
Oy/eT BbIBEJIEHA JTUATDAMMA:

A—>B—>C

\%
—>G—h»

c¢) Usornyras crpenka DH u npswvas crpesika AG. Paspbis Tpebyercst o60o3Ha-
quth Ha AG. IlpeapiaymuM criocoboM ocTaB/IeHHYIO 3a/a4y He PelnTh. B jaHHoM
caydae nosunuio paspbia AG HeobxomnMo yKa3weiBaTh B Buje |<(t)\hole, a mapa-
metp t noabupars "Ha rra3" (0 < ¢ < 1). Jasee, eciu Ha 9TOi XKe CTpesiKe eCTh U
JIpyTHUe pa3phIBbI, TO UX CJIEIYET OIPeIe/IATh B MOPSAJIKe OT HadasIa CTPEJIKHA K KOHILY
crpenku. Hampumep, B HaleM ciiydae 9TO MOYXKHO CIeJIaTh OJHUM W3 CJIELYIONUX
CIIOCODOB:
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\ar [ddr]~{b} [1<(0.133)\hole |!{[dd];[rr]}\hole,
\ar [ddr] ~{b} |<(0.133)\hole |<(0.64)\hole.

Taxum obpazoM, 1o KOIY:
$$\xymatrix{
& A \ar[r]-a
\ar [ddr]~{b} [<(0.133)\hole |!{[dd];[rrl}\hole &
B \ar[r]~c & C \ar[dr]~d_m &\\
D \ar[ur]~{e} \ar[dr]-f
\ar@/~3.5pc/[drrr] |!'{[dr]; [urrr]}\hole&&&&E\\
& F \ar[r]_g \ar[rruu]
& G \ar[r]|h \ar@/_1.5pc/[ruu] _w

& H \ar([ur]_k &}$$
B]:)IBOIH/ITCH ﬂHanaMMa:

A—*~B—"=C

NOALA

d) Mzornyreie crpeniku DH u GC'. PaspeiB Tpebyercs obo3naunth Ha GC'. 371ech,
KaK 1 B IIpeAbIAyIIeM Cjiy4dae, ITO3UIUIO pa3pbIBa CJIEJYET YKa3biBaTb B BHJE
| <(t)\hole, a napamerp t nmoxbupars "Ha ria3" (0 < ¢ < 1). B namewm ciaydvae, ec-
JIM B TIOCJIEIHUI KOJI 1epe; cuMBoiaMu &&&& BcTaBuTh jorosiHerne | (0.88)\hole,
TO TOJIyIUM JHAIPAMMY:

A—*~B—"=C

R

JomnostneHus . B 3aKII09UTEIHHOM IIYHKTE Mbl PACCMOTPUM €I1e HECKOJIBKO BO3-
MOKHOCTEI, IIPeocTaBIsIeMbIX CPEJICTBAMU [IAKETa Xy, KOTOPbIE MOI'YT YIyUIIUTh
B/l BLIBOJUMBIX JUAIPAMM.

A. IJeemnwvie cmpeaxu. st pacKpalBanisg KOHKPETHOH CTPEJIKH B €€ KOJI CJIe-
ayer npobasuth @Q-ormmro nBera B Buje @{nper}. Hanpumep, \ar@[green].|-2mm]|

B. Cmpeaxu, npockaxusarowue sepwuns,. Crpenka "mpockakubaet" BepImmHy
X MaTpuIpl, €CJid, B COOTBETCTBUU C KOJIOM, IPOXOJIUT Yepe3 Hee, HO He 3aBePIIaeTCst
B meit. s ykaszanus toro, uro pepumna X He KOHeYHas JJIs JAHHON CTPEJIKH, B
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ee onpejesenun mepex cmerenueM ([dr], [urr|, u T. 1m.) HEOOXOUMO IOCTABUTE 3HAK
" v (mpgwmoit mTpux). Hampumep, mo Koy

$$\xymatrix@1{

{0} \ar @e{|->} ’[drl-a ’[rr]~b ’[drrr]l-c
>[ddrr]~d [dd] \ar @[red] [dd] &
{\circ} & {2} & {\circ} \\

{6} & {1} & {\circ} & {3} \\

{B} & {5} & {4} & {\circ} }$$

BbIBO,HI/ITCH ﬂHanaMMa:
@) o 2 o
&\<1\/i// \\<\
1 o 3
A

B<—5—14 o

31echb Bcero jBe crpenku, uaymme u3 ysia O B y3en B. Yro kacaercs KpacHOI
crpenku OB, To oHa obbrdHasg. Y3emq 6 B ee olpeje/ieHUN He ydacTByeT. Bropas
crpesika OB npockakuBaeT y3bl 1, 2, 3 u 4. ¥Y3es1 5 B ollpe/ie/IeHIH JTaHHON CTPETKI
He urypupyer. Haganmen Ha Takux cTpekaX MOXKHO CTaBUTh Ha KayKJIOM 3BEHE.
y3ﬂb1 MaTpHullbl, IIpeacTaB/JIECHHbIE MaJICHbKUMHU KPY2KKaMHM, BbIBOAATCHA KOMaH,ZLOfI
\circ. [-2mm|

C. Dxzomuueckue uszubarus cmpenok. CTPESTKI MOXKHO KOMOMHUPOBATE U3 U€T-
BEPTUHOK OKPYKHOCTEH Pa3HOIro pajinyca W OTPE3KOB NpsMbIX JimHuil. Hampumep,

10 KOJLy:
$$\xymatrix@1{

\xymatrix{
A \ar ‘ulr]llr] & B \ar ‘urlr][r] &
C \ar ‘drlr]lr] & D \ar ‘dlr]llr] &
F \ar ‘d[1] “‘d[1] “d/30pt[l]l_a ‘1[1]"b
[1111]~e}
BBIBOJIMTCSI JTHArpaMMa;

Mpr He OysieM pazduparh KOJ[ IPUMEPA, a JIUIIhL OTMETUM, YTO ITOCJIe/I0BATETHHO-
cru ‘dir[:] wmm ‘dir/af:] (dir - HanpaBieHne, v - KOJIUIECTBO €AUHAT] U3MEPEHNUSI,
"¢ " - CcHMBOJI HAKJIOHHOTO IITPUXA) W OMPEJIeISIFOT TO3UINN YacTeil OKpYKHOCTelt
u ux pajaunycbl. OTMETHM, 9TO Ha MOAOOHDBIX SK30TUUECKUX CTPEJIKAX MOXKHO BBIBO-
JINTh HAJIIINCH Ha KaxkJIoM ee 3Bene. Hampumep, Ha crpesike F'A U3 maTH 3BEHBEB
BBIBEJIEHO 3 HAJIUCU - OYKBBI @, b u e. [-2mm)|
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D. Hymepauyus duaepamm. st aBroMaTHIeCKON HyMepalun jJuarpaMM, Kak u
JIIOOBIX JIDYTHX MaTEeMATUIECKUX O00BEKTOB, CJEAYET MPUMEHATH OKPYzKeHus align,
equation, gather, eqnarray u T. ;1. [Ipu paccranoBke HOMEPOB MOJIB30BATEIEM, MOXKHO
NPUMEHATH KOMaHIy \tag, HaIpuMep, B TAKOH cxeme:

\begin{equation}\tag{77}
\vcenter{
\xymatrix{:}
}
\end{equation}

[-2mm)|

E. Maxpocv, u duaepammoi.. Ilpu pabore ¢ amarpamMmamMu MOXKHO IPHUMEHSATH
II0JIb30BaTE/JIbCKIE MaKPOCHI. OFpaHI/IqI/IMCH pacCcMOTpeHrueM OJHOTI'O IIpuMepa C MaK-
POCOM, UMEIOIIUM IISITh 003aTe/IbHBIX apryMeHTOB. [IepBbIil 13 HUX 3a/1a€T paccTos-
HIE MEeK/Iy BEPITMHAME MaTPHIIbI, & OCTAJIbHBIE - UMEHA YeThIPEX Y3JI0B JIMarpaMMbl.
[To oy

\newcommand{\squal} [5]{
\vcenter{
\xymatrix@=#1{#2 \ar[r] \ar[d] & #3 \ar[d]\\
#4 \ar[r] & #5}}}
$$ \squa{0.7cm}{A}{B}{C}{D}\quad
\squa{l.1cm}{A’}{B’}{C’>}{D’}\quad
\squa{1.5cm}{A’>>}{B’>>}{C’’}{D’’}$$
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