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Computational Geometry
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< TD; U9A EVJWA XY=Z[BEG YE\]^MBJ_` ;a ]bK YE\cFdKe e; CWM f;JFg c[ Zdh ; iED U= B= C? EjD EkK YcD9F\
clmn e; oY=EMe YE\cFdKe B= oYZpq YEFr Z[ U<sg tJuJK vM ; wTD ; U=ZG xyn =Jh c[ ;B Y=EMe f;Z_z\<{|

w=B;= =Z[BEG oYZ?Jd}K EG ~dV ;Z� oCAD oGIS oRoboticscG YBJ� c[ TD ; f� Cl� ; �M E�K �: Y;Z[ ;BEG YE\]^ MBJ_` ; < E\BE^h ED U=;= E[ CM EFA� IB= vM ; e; �9\
�[ ;J? E[ Ldq Jn�q ;= oIB= vM ; B= w9FG U=E�^D ; =Jh Y9>[ �\<{| EM Z_M = YE\IB= B= f� e; 9q ;J^[ Jn�q ;=
YE\ U�<Z| �E�q ; B= < =JACK EFA�LEDA (Library of Efficient Data structures and Algorithms) Y;cq EhxÊ G

w9FGCK U=E�^D ; f� e; =Jh Clmg
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f� YE\ =Z[BEG < IB= CVZ>K ��
8E\�hUBE| �� E�? ��

T�d ` oXTd>u<a BE^h ED U=;= < E\ =;=�B �� o(plane sweep)
Xck�� Y<BEn a Z[ CF^ j K YE\]^ MBJ_` ;

E\f� Y<B Z[ C��FK iEmg ; < cz�q <= Cq EAJ|]\ YcjD EkK oDCEL C̀ EM 9Fjm\<=
@Art Gallery Problem ZF\ YZ` E� Ycl �K H E\C>lu9F¡ Y9F[¢l£K �¤

;Jq~M C>lu9F¡ Y9F[¢l£K o;Jq~M YE\c>�¥ c[ ]d��? oU=ED YE\C>lu9F¡ Y9F[¢l£K

¦



@YZ� ĉ�MB Ycl �K H C�h YLMBcK EqZ[ ��C�h YLMBcK EqZ[ oCzM ;LV ; C�h YLMBcK EqZ[ oE\ ck��]dq �� E�? oYZ� ĉ �MB Ycl �K CD9F\ YeEDi9K
C� EkK YUZM ;= vMZ?~¡JG Ycl �K oZ^zd[ =E>[ ; B= cl �K oCV =E�?

(Orthogonal Range Searching)
9K E>^K Y;UeE[ YJ�^�n ��

YUeE[ YE\ThB= oUeE[ YE\ThB= o@Kd-Trees
H XY=CG a YE\ThB= @oZ?�d[ < Y9>[~M H cl �K �MZ>?

Z?ClG T` E: B= cl �K oY9>[9F¡
@Point Location

H c��q C[ EM fEWK ��
oCzM ;LV ; CV =E�? ]̂ MBJ_` ; ~M ocz�q ~M Y9F[ c�qe<�

E\f� vdM E| 9: < (Proximity Problems)
XYB;Jn]\ a �M E�K Y;Z[ Y;cM E| YE\ ]̂ MBJ_` ; ��

f� �: Y;Z[ cFdb[ YE\ ]̂ MBJ_` ; < (Convex Hull)
x9kK �J| Ycl �K ��

o (Delaunay Triangulation) Cq	= Y9F[¢l£K < (Voroni Diagram) YJq<B< �;Z� EM = �

YcjD EkK �l^�K YE\�<B < �;Jh ocl �K fE�<= oYJq<B< �;Z� EM = YcjD EkK oE\C�{M< < cd`<; �MBE>?

Cq	= Y9F[¢l£K
E\f� YeED U=ED < U9AY9F[¢l£K ]pFK Eq YE\cWjA ���

Ye;JK YeED U=ED o�l^�K YE\�<B Yc�M E�K < CDBZ[
C? EjD EkK YcD9F\ �M E�K Y;Z[ Z_M = YE\BÊh ED U=;= ���

oc>�¥ YE\ThB= oTMJ`<; YJ�^�n YE\ThB= oUeE[ YE\ThB=
of� Y;BEG YcjD EkK YUJkq < (Visibility)

9M = Tdl[ E¥ ���
LWd? E[<B B= f� =Z[BEG < 9M = Tdl[ E¥ =Jd¥ E[ E\Zd�K vMZ? UE?JG ��¤

E\cz�q YB;y�
�¡Z[ ���
�O�P�� ������ ������ �

YZpq vMZm? � =<9:
•

vM ; B= =Jh YU�<Z| f;JFg c[ IB= e; �BEh CgJuJK Jn�q ;= <= EM ~M Z\ o�Z? fEM E| E? UEK ~M Z£G ;9: •BEp^q ; w9FA E[ 
` En Y=Z[BEG Zpq e; vmu B= < 9FA E[ YZpq ¢:EjK Y<E: 9M E[ E\f;JFg w9FGCK xE�^q ; IB=
Jn�q ;= oiED]dq YEb^q ; B= w=JA YeED U=Ed| 
DEFK CWdV ;Z� �D ;< E[ LEDA

~mG c[ U�<Z| cG TD ; vM ;
w9\ =CK �MJk? cFdKe vM ; B= ;B =Jh CDBZ[ �B;L� ofEM E| B= < o9M Emq cM ;B; IsG ZD ;B YBEFdmD 9M E[

w9A E[ �MZ>? �[ E¥ YE\ U�<Z| EM �j?ZK C? E�d�k? YE\tJuJK < oTqZ^FM ; YJ�^�n �K EA 9M E[ �B;L�
IsG B= �j?ZK CgJuJK c� ;B;
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�Z?fEdK fJKe� •
CM Ebq fJKe�
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