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We can prove 3SAT € Zf = NP because we have
a polytime relation R sit. ¢p € 3SAT iff

yR(¢p € £, y = (assignments to the 3 Boolean vars))

c?

where these assignments produce truth.
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Computational Thinking

It represents a universally applicable attitude and skill set everyone, not just
computer scientists, would be eager to learn and use.

1;;‘uunon:al thinking
s on the power and
limits of computing
processes, whether they are exe-
cuted by a human or by a
machine. Computational
methods and models give us
the courage to solve prob-
lems and design systems that no one of us would
be capable of tackling alone. Computational think-
ing confronts the riddle of machinc intelligence:
What can humans do better than computers? and
Whart can computers do better than humans? Most
fundamentally it addresses the question: What is
computable? Today, we know only parts of the
answers to such questions.

Computational thinking is 2 fundamental skill for
everyone, not just for computer scientists. To read-
ing, writing, and arithmetic, we should add compu-
rational cthinking to every child’s analytical abilicy.
Just as the printing press facilitated the spread of the
three Rs, what is appropriately incestuous about this
vision is that computing and computers facilitate the
spread of computational thinking.

Computational thinking involves solving prob-
lems, designing systems, and understanding human
behavior, by drawing on the concepts fundamental
to computer science. Compurtational thinking
includes a range of mental twols thar reflect the
breadch of the field of computer science.

Having to solve a problem, we might
ask: How difficule is it to solve? and Wha's the best
way to solve it? Computer science rests on solid the-
oretical underpinnings to answer such questions pre-
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consmmts.andmopcnmgcnvmnmcm
In solving a problem efficiently, we might further

ask whether an approximate solution is good
enough, whether we can use randomization to our
advantage, and whether false positives or false nega-
tives are allowed. Computational thinking is refor-

mulating a scemingly difficult problem into one we
know how to solve, perhaps by reduction, embed-
ding, transformation, or simulation.
is parallel processing, It is interpreting code as data
anddauzscodc.ltlstypcchcdnngasthcgcn:d
ization of dimensional It is recognizing
both the virtues and the dangers of aliasing, or giv-
ing someone or something more than one name. It
xsmmgnmngboththccnstmdpowtrofmdm
addressing and procedure call. It is pro-
gram not just for correctness and but for
aesthetics, and a system’s design for simplicity and

Compurational is using abstraction and
dooomposmonwben a large complex rask
ordmgsmgahrg:mpkxsysmlzuxpamm
of concerns. It is choosing an appropriate representa-
tion for a problem or modeling the relevant aspects
of a problem to make it tractable. It is using invari-
ants to describe a system’s behavior succinctly and
declaratively. It is having the confidence we can
safely use, modify, .mdinﬂumalu;cdo::{la
system without understanding its every Iris
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Computer science is the scientific (or STEM) study of:

what problems can be solved,
what tasks can be accomplished,
and what features of the world can be understood ...

... computationally, that is, using a language with only:

2 nouns (‘0’, ‘17),

3 verbs (‘move’, ‘print’, ‘halt’),

3 grammar rules (sequence, selection, repetition),
and nothing else,

and then to provide algorithms to show how this can be done:

efficiently,
practically,
physically,
and ethically.
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Computer science is the scientific (or STEM) study of:

what problems can be solved,
what tasks can be accomplished,
and what features of the world can be understood ...

... computationally, that is, using a language with only:
2 nouns (‘0%, “17),
3 verbs (‘move’, ‘print’, ‘halt’),
3 grammar rules (sequence, selection, repetition),

and nothing else,

and then to provide algorithms to show how this can be done:

efficiently,
practically,
physically,
and ethically.

— Rapaport, “phics" book



P L

L= (LT) | =

R <]P),C|> — <Y‘N’U7577T(s)‘a(s)>
C : mla — (YIN]U,0)



L:=(L,T) /

Z H Y‘N’U 5 W(S)‘CV(S)
F (C ; 77(3)‘04(3) — (Y|N|U, 9)

|

checker



For just “logic programming,” and a vintage approach that
goes back to circa 1970, restrict this to a FOL or a fragment
thereof, and use resolution as the only inference schema.

degree of “confidence”
program
proof(s)

query
IED argunwent
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Med nok penger, kan
logikk lese alle problemer.



