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- Mathematica4 ImplicitPlot Output i —Texas Instruments T1-83 Plus

- Hewlett-Packard HP 39G

FLig) 0

Curvus Pro3.0:1

o

Curvus Pro3.0:1




- Floating-Point Arithmetic

| Connect-the-Dots Graphing

" Problems:
ot all dots should be connected

— Graphing Calculator 3.0.1 [Avitzur]

- Connect-the-Dots Graphing

 Fundamental Problem:
© We haven’t defined the graph’s semantics

Graph Semantics
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| Unfortunate Reality

= This naive goal is impossible since
graphing, as formalized, is not computabl

Iterative Graphing Algorithm Iterative Graphing Algorithm




terative Graphing Algorithm terative Graphing Algorithm

erative Graphing Algorithm

Reliable Graphing

= We now have a well-defined problem
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Formula Evaluation Interval Arithmetic

Use interval arithmetic to evaluate formulae
—  Intervalarithmetic provides guaranteed |
~bounds on accuracy |

Interval Comparisons Interval Comparisons

x+y21_[2.13,2.15] x+y2 | [2.13.2.16]

/

_ 213 2.14 2.15 2.16

Domain Tracking Domain Tracking




| Algorithm A ’ ~ Algorithm A
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Pixel- Boundaries Graph from Algorithm A
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| Graph from Algorithm A
y

| 1Asolver 0.1b1 [Hickey et al.]

~ Graph from Algorithm A
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—Interval Arithmetic

Interval Sets

Graph From Algorithm A
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- Continuity Tracking

/continuous: yes
s B E— —
0334 033k |

--Finding Solutions-on-Curves

y-continuous: yes
Arctantanx continyous: yes

~ |Continuity Tracking

well-defined: yes

—Finding Solutions-on-Curves

y-continuous: yes
Arctantanx continupus: yes

y® Arctanta _yEArctantanx

Graph from Algorithm B
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Graph from Algorithm B

conclusion

= Most graphing programs are not reliable
. . do exi

Graph from Algorithm 3.4

i

—uture Work

= Use other colors besides red
= Display topological information

Contact Information

Jeff Tupper:

i
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