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FFfE R BIAA BHATEE R F=ma » JREMHE R T IVE RETHEEEE E= e’
T 2EFAVEER 8 D= o735 »#E#8 Alan Turing (1912 -1954) Fr#E 449 Turing
Machine » B[ HIAEE AT E AV A E (computable functions) » F5EAYHH I Turing
Machine ZERE41 T iF B R RERYE T BFA RIE S A Turing Machine 1% » £ — & fE[R
TV F(RIRTRZ8)FT FILRT-ERY input data » Turing Machine RJF 2 58 A G
output data F {75 [ > B IEAEAYFRANEG A Turing Machine {% > Turing Machine §g
HHAYRE > #5E computable

Turing Machine

Read —write head

{HAEHTAHYRNEY Turing Machine #EHYHIZK - B2 A A 1 HHY R (non-
computable functions) »HEZE (SR AR EELE Ryl 5 Bt e — R AT G
EFEZU(P)FIE: input data(D)E % H CHY input data 2472 FIET HAMERE TS S i
REEIF LA i g -

program(P) print WILL STOP > stops
+ RN B S

Data(D) print WILL NOT STOP > stops
—>

program(P) print WILL STOP - enters an infinite loop
- o T

Data(D) print WILL NOT STOP > stops

—>
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If P+P will stop > enters an infinite loop
C P+P T
P —» —>
If P+P will not stop > stops
—>
If P+P will stop > enters an infinite loop
P —» Q —>
If P+P will not stop > stops
—>
If Q+Q will stop > enters an infinite loop
Q — Q —>
If Q+Q will not stop > stops
s=lsli= BIFs
1. 215 program Q F program Q ‘Z{F input data i &{Z |FBS sprogram Q jEf &
A S S AP
2. 45 program Q F program Q ‘& {E input data B§ & #E A 4 55 2] fE| BS
program Q {1k
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1 40 F, {1 2 fi# sorting problem HF ¥ A #F 26 0V & . /A 41 Bubble sort » Quick
sort > Insertion sort..... 5% % » [f] fd fE [ /2 A0 HC O BA 0V 51 B A E (time
complexity)il e FH AR HEE T J AT AR I IRV - P55 FEF sorting problem FIE
F 3 A1 BT (time complexity)

Problem Sorting nlogn

Algorithm  Bubble sort 2

Quick sort nlogn
Insertion sort nlogn

n {£7= problem input size
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2 5 10 50 60 100
N 2 5 10 50 60 10°
n’ 4 25 100 2.5%x10° 2.5x10° 10*
n 8 125 100 1.25x10° 2.16x10° 10°
n 32 3125 10°  3.12x10° 7.78 x10° 10"
2" 4 32 10° 1.13x10" 1.15x10"  1.27x10"
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Fig 1.1
Exact algorithm(Brute force algorithm):
Try (n-1)! Possible solutions
41=24 91=362 > 800 69!= 1.71122 x10°®
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Approximation algorithm: nearest-neighbor method
LJeAE G BB > WA E AT AR B —fRips 1L -
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d, > 2;(;111. 1<k< H (1.3)
il
d,>2 Z”:l,. (1.4)
i=[n/27+1
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Hamiltonian circuit &3 7] DA#HRRY x Fly Z IRV EREEE - RIEL(1.2)RRTT -

% a, F5 1| F nearest-neighbor method %, Hamiltonian circuit D B% > D FIHVEE i &
AR EEPT A LRy B (ex: fRIZ B an 240k > (E[E] Fig. 1.1 AYER 45 BI40[E] Fig.
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& - 2% T B H 91y Hamiltonian circuit > [fj & T8 @AY BEAVIE T2/ G kg
()Y Hamiltonian circuit &% G HHAVESNIEF — B (FTETE G Fal~E H S
Hh kA 5% ¢ & THVRE (FEE Figl.1 8% k=2 -H %1 Figl.3c ffiyr - 1E &l Figl.2 fy
TR0 Hamiltonian circuit 1 » LHBEENIET 2 a,,a,,a,,a,,a5 © FTLL TERRLGE
W1 Figl.3b AR > H =36) - FEH=AFERX > 15

d,>1 (1.5)

Hlaa, |5 TR ES - [HITE RIS nearest-neighbor method T
Hamiltonian circuit 5§ » o, bt a, 558848 » Al w(a,,a,) =1, o fllla, b, 8508 - HI
w(aj,a,) > /_j © %ED W(Cli,a,-) 2 /_j ’ .[J:t ’ I%%@éi@ (1[.&61/ ’ %BEJ?%

w(a,.a,)=min{l,,/, | (1.6)
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PERT Chart (Programming Evaluation and Review Technique)
Transportation Scheduling

Process Control

Robotics



Avionics
Parallel Computation
Synthesis of VLSI Circuits

A FHFE—{EHF > Job Scheduling:
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approximation algorithm(no intentional idleness) result:

processor 1 10 | 5 | 5 5 9
processor 2 9 | 9 VA 5 W
w=34
brute algorithm best result:
processor 1 10 | 5 5 9
processor 2 9 2 5 5 9
w, =29
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