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Why Care?
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Unable to Check for Update

Acurred while checking for a

software update,

Cancel Try Again
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10 MB cache > 1020 000,000 states.
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How to Understand what a
Software Can Do?




Understand what Software Can Do

| - s 457.086 M
Lo Satisfaction
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| can’t get no satisfaction:

-and | try ...
-and | try ...
-and | try ...
-and | try

[The Rolling Stones]



Understand what Software Can Do

Our Recipe, as of 196s:

Artificial Intelligence

based on

Math and Logic

Software-based Reasoning replacing Human Reasoning




Example of Software-Based Reasoning

Solve Sudoku

a unique digit from 1..9,
| hence not equal to 4, 8,7, 9, 3

4 8|79 V3
ols| 2 |5
2
9 2 6 17
6|5 8 7|09
78 2 4 6
4
5 482
9 7 203 |5




Example of Software-Based Reasoning

Solve Sudoku

4 8l 71|09 3 Does it have a solution?
9|18 2 3
2
9 2 6 1 |7
6158|719
7 8 2 4 6
4
5 4 | 8| 2
9 /71213 3




Example of Software-Based Reasoning

Solve Sudoku

4111817 9l5|6l13]2 Does it have a solution?

5 3198|215 7]4 Yes, in less than 1 second.
512|713 |6[4]|1]8]9

9 5 24 /3 6|8 17

1141615 8| 71923

718 3211945 6

216 |1]19|5[3|7]|4)8

31756 4829 1

5191411 71213615




Example of Software-Based Reasoning

Solve Sudoku

4 11,879 56|33 2
613,918 2 1|5 ] 74
512|713 |6 411 ]8]|9
9 /5121436817
114,658 7]19]2]|3
/718 312,194 ]5]6
21611953748
3, /71564 ,8]12]9|1
8191417123615

Does it have a solution?

Yes, in less than 1 second.

Is this the only solution?

Yes, in less than 1 second.



Example of Software-Based Reasoning

Solve Sudoku

a unique digit from 1..9,

hence not equal to 4, 8,7, 9, 3

(_\

|
v
6
5

24,057 properties

4 1. 8|7]/9]5 3|2
il I Il Wl "1%] o Instrument the software
Sl I N I T e L A with properties of Sudoku

o 5 /2|al3/6|8 17

{14 6|5 8 7|9 23

7 8 3|2 1 9|4 5 6

>le6 ilolslsl7]4ale| o Al-based solving over
sl 71s5lela 810 9l Sudoku rules

8 9 4|1 7 2|3 6 5



Understand what Software Can Do

* Teach the software,
using rule-based software reasoning

« Let the software reason/think
along the rules it knows



Can Computer Programs
Reason as Humans?

Our software-based, reasoner
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 More consequent




Can Computer Programs
Reason as Humans?

000 [) vampire — -bash — 88x23
e232-000:vampire lkovacs$ ./vampire -fsr off -awr 4:1 GRP140-1.p --show active on -t 20

Every nonempty set of real numbers that is bounded
below has a greatest lower bound.




Can Computer Programs
Reason as Humans?

Our software-based, reasoner
A

* Much faster Vampire - o=

« Work with huge data sets

 More consequent

... but, crucially depends on how humans instrument!

... yet, humans do not fully understand what they taught!



Can Computer Programs
Reason as Humans?

Our software- based\reasoner

 Much faster Vampire -

« Work with huge data sets ’ﬁ gﬁ@ -"7:

 More consequent

Software will do what we like it to do.

.. but, crucially depends on how humans instrument!

.. yet, humans do not fully understand what they taught!
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Computing is too Important to Be Left to Men
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