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GEOMETRIC GRAPHS

VERTICES RRE PDHINTS IN THE PLANE
EVCES RRE STRAIGHT- LINE SEGMENTS
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THE WTER EACE (S
DELITI\TEY PBY
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TROXINITY GRAPHUS ....

R PROXINITY GRAPH 1S A GEONETAR(C GRAPH THAT CAN BE
CONSTRUCTED FTRON A PFPoINT SET P BY COMNECTW G PoiwNTS
TMAT ARE CLOSE” To 6hcH DTHER [LOTTA 13]

- QABRIEL GRAPHS -~ EVCL\DEAN (ST,

-~ DELARUNAY TRIBNCLVLATIONS - HINIRUM WEIleHT
TRIAN QULATIOANS

-~ RELATIWE NE(HBRORT OO GRAPHS
~ RECTANCLE o0F (WFLUVENCE CGRAPHS
- NEAREST NEIGHBOR GRAPHS

— B-orawiners



.. DND TWORE

WE ARE IWTERESTED IN CEODNETRIC &GRAPHS SATISFYIat
son€ (LoehL OR GUOBAL) (EDRETRIC PROPERTY

COMSUTATIONAL GEOMETRY
PE RSPE CTIvE

GVEN A POINT SET, DoesS A
() GRAPH ALwWAYS EXIST?
CONPU TATY paphl CONPLEXTTY 2

GRaPH DRAWING
PER SPECTIVE

WitCHt GRAPHS ADNIT A
CGEOHETRIC REPRESEATATIOn

AS () CRAPNS 7
COMPO TATIONA L cONPLEX|TY 2



DeLAUNAY TRIANGULATIONS

QIVEN A PoINT SET P’ THE DELAUNAY TrRIANGULATION N OF £
(S & TRLANCU LATION SutH THAT NO PoinT 18 INSIDE

THE CIRWHCIRCLE oF BANY TRIANGLE




GABRIEL &GRAPHS

GIVEN A PoINT SET P THE GARRIEL GRAPH & ow P
Has AN €ba6 (P, 9) IF awd only IF THE CRRCLE
WITH DIAMETER P9 vaS no poNT OF F/{p,q7

IN I1TS INTERIOR 0R ON ITS Boun DARY.
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THE CABRIEL GRAPH OF A Po/nT SeT P (5 A SUBGRAPH OF Tvg

DE LAUNBY TRA\ANGLULATION D oF P Awd IT (AN BE (ONPUTED
IN O(1el) Ting Fron D T HATuLA - SOKAL ‘8o ]

THE GrBRIEL GRAPK OF Awny PowT SET IS

THE CGABRIEL GRAPK OF A POINT SET P 1S NOT AlwAyg
A TRIANGULATION, |FIT IS, THEN 1T IS CALLED GABRIEL
TRIANGUILATION ANO WE Sale THAT P ADIUTS A GRBRIEL TR)ANGULATI9/A

A TRIAWGULATION IS A 4pBRIEL TRIANGULATION (F AND ONLY (F
EVERY INTERIOR ANGLE S ATE,



GREEDY GRAPHS G (v.E)

FOR EUERY PAIR OF VERTICES uvel/, I PATH
(w‘:u. 'Wz'_.__ ,Wk-:V) SUOKT'HA'T
DIsTAnCE (W; W)y BIST Ance (w,, , W)
Fok €EVERY A1<1¢& K-2
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SELF- APPROACHING CURVE ( FROMw To v

v b

V' &1L'C On C:
W C V DISTANCE (4_‘4) % DISTAN CE (L;C)

INCRERSING ~CLHORD CURVE BETWEEN W And Vv

SELF-APPROACHIN G IN BOTH DIRECTIONS |

EQUIV A LENTLY

v
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SCLF - APPROACHING GRAPH &(V,F)

Vu,veV . 3 PATH IN G FROM w To V THAT IS
SELF ~APPIOACHING FROIMN u To v,

INCREASING - CHORD 4GrhPH & (V,E)

¥ n,ve\/: 3 PATH IN (r BETWEEN W AND v THAT IS
INCRERASINVG - CHORD BETWEEN W AnD V



WHY

SMALL GEONETRIC DLATION ~ 53 SELF-APPROACHING GRAPHS
n2.4 INCREASING- ChORD GRAPHS

STRONGLY RELATED TO GREEDY GLRAPHS

INCREARSING - CHORD =) JELF- APPROARCHING =) GREEDY

T™REY SEEH To ©F INTERESTINCG THEORE TieAL YBRSECTS.



WHAT ARE THE QUESTIONS

IS (T TRVUE THAT , FoR EVERY PounTSET P THERE EX1STS AN

INCREASING - CHORD (OR SELF - APPROACHING) PLANNMR. GRAPH G ON P 7

RELAXATIONS : AlLLow STEIWER PoInNTS :

AlLLow CROSSINGS AND CGUANANTEE THAT
G HAS FEW EDCGES

WHAT'S THE CONPLEX\TY OF RECOLNIEING InNCREACIN €~ CHONLD
OR SELF- RPPOACHING GRAPHS ?

CHARACTERITE (CLASSES oF) INCREASING ~CHORD AND
SELF-APPROACHRING AQRAPHS



WHRT 1S KNONN (4)

INTRODUCED BY ALAMDARI, (HAN, GRANT, LuBiw, PATHAK [GD '4‘2]

LINERL =TIME ALGORLTHN To “6Cocnw!t6 SeLE. APPROMCH ING
PAtHS ¥ R?

MnoST- LINEAR-TIRE BLLORITHR TO RECO4ANIEE RS
CELE- APPRODACHING A TH? IN

Cib RRCTE RIEATION OF THE TREES THAT CAN BE REPRESEANTED
AS SELF- RPPROACHING CGRAPHS

HANY NORE GRAPU DRAWING RESULTS IN THE NEXT YAk



WHRAT 1S KNONN (2)

(S (T TRVE THAT , Fok EvERY fo,wTSET P THGERE EXI1STS AN
IN CREASING - CHOTLD (OR SELF - APPROACHING) PLANKR GRAPH G ON P ?

THERE £Y(ST PoinT SETS P Sved THAT THE DELAUWNAY
TRIANGULRTION g P 1S NoT A SELF hePnoacHING GRAPH.

For. GvERY Po/nT SET P, THERE EXISTS A GEONETRIC 4RAPY
G(P'E) suen THaT Pc P; [P e O(IPI), AND G ConTAINg
AN INCRERSING- (HoRp PATH BeTween EvERY Two

POINTS IN P.



THEOREN 4 ror eveERY PoinT SET P, THERE EXISTS AN

INCREASING - CHORD PLANAR GRAPMN (x
seannNiweg P witd OCIP|) VERTICES




THEORENM 2 Tor EVERY copvEx POINT SET P THERE €X1STS
RN INCREASING- (KORD GRAPH & SPANNING P
Wit OCIPILeg |Pl) EdagS (AND WO STEINER. POINTS)
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THEORENM A For EBverRy POINT SeT P THERE EXI3TS AN
INCREASINC-CHORD PLANAR GRAPH (r
sPANNING P wWiTH OCIP]) veerices

LEMMA 4 CGRBRIEL TRIANCGULATIONS ARE
INCRCRASING - CHORD PLANAR GRAPH S

LEMYMA 2 [rern, €PPSTEIN, GILBERT '8¢ ]
FOR EvERY POINT 3ET P, THERE EXISTS
h POonT seT P! wiTH IP'| € OCIPI),
Sutk THAT P' ADNITS A GABRIEL TRIANGULATION



LEWMA 4 .aeipL TRiANGULATIONS ARE 0 - PATH
INCREASING- CHORD PLANAR GRAPKS
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LENMA 3 [ickinGg, KLEIN, LANGETEPE '44]
B~ PAKTHS BRE INCREASING- CHORD PATHS.

LENMNA ¢ LET G(PE) BE A GRARIEL TRIANGULATION- FoR EVERY Two

PoNTS Ste P, 3 B Svek THAT G CONTAINS
A O-PATH Frot S To t.



ENYA L LeT G(P.€) BE A GABRIEL TRIANGULATION.
VsteP 38 svat THAT G CONTANS A B-PATH FRon S T t
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SINCE  AS YOU OECREASE @ Fnon +4s® 1o _qgf THE H-PATHS
FRowt ¢ TURN FRron BEIN(G ALL H\GH Td BEwva aAw Low , AND

SINCE, &g Yov DECREASE O Fror 44s5° o —45°, TwE (8+180°) - paTHS
ferort £ TURN FRON BENG ALL Low To Beiwe aLL e

BY CONTeNULTY RUD SINCE ALL ANGLES ARE AcuTy

THERE EX\STS A VALUE OF @ SuCH THAT
THERE EXIST A waH §-PATH fFrom s
AuD A tcet (B+180°)-paTi FRon € OR

THERE EX\LT A oW O-PATH FRO S
DPND A LOW H-~-PATH Frort €

\IJ
THESE TWO PATHS ToGETHER PROVIDE
THE DES\RED O -pPAT® FROTL S tl.




THEORENM 2 TFor EVERY copvEx PONT SET P, TREREC eX18TS
RN INCREASING- (HORD GRAPH & SPAnNING P
witk OCIPl Log |P]) EdaES (AND WO STEINER. PoiNTS)

LENMNTYIA § LET P BE A ONE-SIDED CONVEX PorNT SET.
THERS EXISTS AN INCREAS\NG ~ CHORD OUTERPLANAR.

C\MP‘“ SPANNIN P {
PROOF VSES:

T N
d. T INCREASING-CHORD

o 5d [Aambary of of.]



LENFA 6 For EVERY CONVEX POINT SET P, THERE EXIST

ONE-SIDED CONVEX PowT SETS P., .  Pc SuCkt THAT
e Ve ?
.+ S IPl e OCIPI Log [P

o VP,QGP,BP{': Pl‘leﬂ
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OPEN PROBLETL 4 TS IT TRUC THAT, FOR EVERY (comvex)
POINT SET P, THERE E€EX1STS AN INCREASING- CHORD
(sELE- RPPROACHING) PLANAR GRAPH SPANNING P 7

- HOw RBOUT NON-PLANAR GRAPHS wiTH o(lPlz) Ebc.'c‘S?

- HOwW PROUT POINTS ON THE BOUNDARY 8F P TRIANGLE ?

oPEN ?ﬂodskeﬂl IS IT TRUE THAY A CARRIEL TRIANGULATION
w R® 1s SeLe-aPPRoncHING 7

TwAnks |/



