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e Digital vs. Analog Signals

e Digital Models of Computing

e Examples and Discussion

e Electro-/Mechanic Digital Computing
e Fluidics + Soliton Computing

e Church-Turing Hypothesis
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§1 Digital vs. Analog Computing
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e Boolean gate :
high-level
e Boolean circuit program.
(=directed acyclic graph) obi.librar
e Boolean circuit \7

with latches/feedback

o Arithmetic circuit
with/out memory

e Finite-State Machine/Automaton
(FSM/FSA)

e BLOOP program, Turing Machine
= FLOOP = WHILE program Hardware

Computer

e High-level program. languages
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e Boolean circuit

(=directed acyclic graph)
Types of Basic Logic Gate

e Boolean circuit
with latches/feedback

M. Ziegler
e Boolean gate ’;‘ :)) ) ;)D
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= FLOOP = WHILE program
e High-level program. languages CS320
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e Boolean gate

e Boolean circuit
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e Boolean gate

e Boolean circuit

Zuse Z1 (1935~37)
clock 1Hz, weight =1t
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e Boolean gate

e Boolean circuit
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e Boolean gate

e Boolean circuit
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Computing

T =liquids and/or gases, Unconventional
§1 Fluidics no moving "hard" parts M. Ziegler

e Boolean gate M
e Boolean circuit - @ o @
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Wave Equation

Au=cu +f

linear,
velocity ¢

e.g. sound
(not too loud)

or EM waves
(not too strong)
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Multimode solitons Intense visibl
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_ _ _ qualitative:
'fIS Computable by a Turing machine no efficiency

e fis computable by a WHILE/FLOOP program

e fis p-recursive e f'is definable in A-Calculus
Mathematically proven by Kleene, Church, Rosser '36

Church-Turing Thesis: For f.N—N TFAi

Strong (Physical) Church-Turing Hypothesis:

a) Any f\N—N computable by a physical device

can also be computed by a Turing Machine. in polyn.
time

b) Any .N—>N computable by a Turing Machine
can also be computed by a physical device.

Recall question: Is your PC a Turing machine or not?
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