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%DVLF�/LQH�$OJRULWKP

0XVW�
����&RPSXWH�LQWHJHU�FRRUGLQDWHV�RI�SL[HOV�ZKLFK�OLH�RQ�RU�QHDU�D�OLQH�
����%H�HIILFLHQW�
����&UHDWH�YLVXDOO\�VDWLVIDFWRU\�LPDJHV�

/LQHV�VKRXOG�DSSHDU�VWUDLJKW

/LQHV�VKRXOG�WHUPLQDWH�DFFXUDWHO\

/LQHV�VKRXOG�KDYH�FRQVWDQW�GHQVLW\

/LQH�GHQVLW\�VKRXOG�EH�LQGHSHQGHQW�RI�OLQH�OHQJWK�DQG�DQJOH

����$OZD\V�EH�GHILQHG�

3URFHGXUH�''$�;��<��;��<���,QWHJHU��

9DU� /HQJWK��, �,QWHJHU�

;�<�;LQF�<LQF �5HDO�

%HJLQ

/HQJWK�� �$%6�;����;���

,I�$%6�<����<����!�/HQJWK�7KHQ

/HQJWK�� �$%6�<��<���

;LQF�� ��;����;���/HQJWK�

<LQF�� ��<����<���/HQJWK�

;�� �;��

<�� �<��

❚ &UHDWHV�JRRG�OLQHV��EXW�SUREOHPV����

)RU�,�� ���7R�/HQJWK�'R

%HJLQ

3ORW�5RXQG�;���5RXQG�<���

;�� �;���;LQF�

<�� �<���<LQF

(QG��^)RU`

(QG���^''$`

6LPSOH�''$�/LQH�$OJRULWKP
^%DVHG�RQ�WKH�SDUDPHWULF�HTXDWLRQ�RI�D�OLQH`



Handouts:  Lines and Circles

Page 4

6 7 8 9 10 11 12 13

9

10

11

12

13

''$�([DPSOH

5HQGHU�WKH�OLQH�IURP�������WR���������
/HQJWK�� �0D[�RI��$%6��������$%6�������� ��
;LQF�� ��
<LQF�� ����

9DOXHV�FRPSXWHG�DUH�
�� ������
���� ��������

���������
���������
����������

��� �������

+x-x

-y

+y

)DVW�/LQHV�8VLQJ�7KH�0LGSRLQW
0HWKRG

$VVXPSWLRQV���OLQH�EHWZHHQ�SRLQWV�������DQG��D�E��ZLWK�VORSH���≤�P�≤��
L�H��OLHV�LQ�ILUVW�RFWDQW�

5HFDOO��\� �P[���%�����P�LV�WKH�VORSH��%�LV�WKH�\�LQWHUFHSW�
⇒�P� �E�D�DQG�%� ��
⇒�\� ��E�D�[����
⇒�I�[�\�� �E[���D\� ��



Handouts:  Lines and Circles

Page 5

(xi + 1, yi + 1/2 + e)

e

(xi +1,yi + 1/2)

P = (xi, yi ) S = (xi + 1, yi )

T = (xi + 1, yi + 1)
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)DVW�/LQH�$OJRULWKP
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2SWLPL]DWLRQV

❚ 'HWHFW�F\FOHV�LQ�WKH�GHFLVLRQ�YDULDEOH
❙ FRUUHVSRQG�WR�D�UHSHDWHG�SDWWHUQ�RI�SL[HO�FKRLFHV

❚ 6DYH�SDWWHUQ��UHXVH�LI��D�F\FOH�LV�GHWHFWHG

����������������������������������������GL ���������������������������������������������������������������

$QWLDOLDVLQJ

❚ $OLDVLQJ�FDXVHG�E\�ILQLWH�DGGUHVVDELOLW\�RI�&57
❚ $SSUR[LPDWLRQ�RI�OLQHV�ZLWK�GLVFUHWH�SRLQWV�FDQ�UHVXOW

LQ�D�VWDLUFDVH�DSSHDUDQFH�RU��-DJJLHV�

❚ 'HVLUHG�OLQH

❚ $OLDVHG�UHQGHULQJ�RI�WKH�OLQH
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$QWLDOLDVLQJ���6ROXWLRQV

❚ $OLDVLQJ�FDQ�EH�VPRRWKHG�RXW�E\�XVLQJ�KLJKHU�DGGUHVVDELOLW\�
❚ 3UREOHP��DGGUHVVDELOLW\�XVXDOO\�IL[HG

❚ 6ROXWLRQ��LQWHQVLW\�LV�YDULDEOH��VR�XVH�LW
❚ ⇒�WZR�DGMDFHQW�SL[HOV�FDQ�JLYH�LPSUHVVLRQ�RI�SRLQW�SDUW�ZD\

EHWZHHQ
❚ ⇒�SHUFHLYHG�ORFDWLRQ�RI�SRLQW�GHSHQGHQW�XSRQ�UDWLR�RI

LQWHQVLWLHV

❚ $Q�DQWLDOLDVHG�OLQH�KDV�YLUWXDO�SL[HOV�´ORFDWHGµ�DW�WKH�SURSHU
DGGUHVVHV

AA
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e
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C
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A = 0.5 + e
B = 1 - abs(e+0.5)
C = 0

A = 0.5 + e
B = 1 - abs(e+0.5)
C = 0

A = 0
B = 1 - abs(e+0.5)
C = -0.5 - e

e > 0 0 > e > -0.5 e < -0.5

$QWLDOLDVHG�%UHVHQKDP�/LQHV

❚ 8VH�WKH�GLVWDQFH��H� �GL�D��YDOXH�WR�GHWHUPLQH�SL[HO�LQWHQVLWLHV�
❚ 7KUHH�SRVVLEOH�FDVHV�IRU�WKH�%UHVHQKDP�DOJRULWKP�

❚ :KDW�DERXW�FRORU"


