VDHINT
HINTS: ASSIGNMENT Vb
PHIL280
GRADER: KALLFELZ

NOTE: MY COMMENTS ARE ALL CAPITALIZED-WMK

THE CRUCIAL PASSAGE IN THE UTM HELPFILE CONCERNS THE TRANSLATION SCHEME
FROM TM* NOTATION TO THE UTM dT (DESCRIPTION OF A TM, I.E., THE 'PSEUDOO-TM'
ON THE LEFT HQAND SIDE OF THE TAPE, WHICH I SUMMARIZE HERE:

In Minsky's notation, the state table of the above example pseudo-TM
description would be:

CST INP i NST OUT MOV
0O 0 | 0O O R
1 | 1 0 R
1 0 | halt1 L
1 | 1 1 R

Consider the third quintuple of the example which translates into the third row
of the above table. "0101010" --> "01/0/10/1/0" specifies:

CST=01 INP=0 | NST=10 ouT=1 Mmov=0, in binary
csT=1 INP=0 | NST=2 out=1l Mmov=0, in decimal
csT=1 INP=0 | NST=halt oUT=1] MoOvV=L, in the row of the above table.

[Notice that state 2 does not exist in the example pseudo-TM, so the NST of
this row equals a nonexistent state. When Minsky's UTM searches for a next
state accepting the input symbol under the scanhead (specified by the
machine-condition) and it does not find it, then it will halt. A nonexisting
state for an NST ensures that the NST equals a halt state.]

In TM*'s notation the above table would be translated into:

CST INP | OUT MOV NST

1 0 | 0 R 1
1 | 0 R 2
2 0 | 1 v O
1 | 1 R 2

The state numbers have to be changed here since in TM*, state 0 is always the
halt state. The order of the column headings also differs from Minsky's table
notation.

SO, FOR EXAMPLE, CONSIDER THE TM* ADD PROGRAM (A 2-STATE MACHINE) WITH ITS UTM
COUNTERPART. THE FOLLOWING ARE THE RESPECTIVE INITIAL CONFIGURATIONS (FOR ADDING
4+3.) :

TM* (ADD) (Adding 4 + 3) [Initial State]

-30 -20 -10 0 10 20 30

00000000000000000000000000000000111011110000000000000000000000000000000000000000
File:ADD.TM A
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Display:NORMAL 1 0

c i o m n c i o m n c i o m n c i o m n
s n u v s s n u v s s n u v s s n u v s
10 0 R 1

1 0 R 2
20 1 L O

1 1 R 2

..AND UTMADD (Adding 4+3) [Initial State]
-30 -20 -10 0 10 20 30

0000000000000000000000000M111011110Y000X0000001X0010101X0101010X0110111X1000000Y
A

Input:UTMADD.INP 1 0
Locate Copy Item write dir Simulate

1Yy Y R 2 ?7 7?7 R 6 13 M B R 15 ? 7 L 18
0 A L 1 70 A L 8 ?7 7?7 L 13 19A 1 L21
1 B L 1 1 B L 9 14 ™M A R 15 B 1 R 20
?7 0?7 L 1 ? 7?7 R 7 ?7 0?7 L 14 ?7 7?7 L 19

2X X R 7 8Y Y RI11 15A 0 R 15 200 M R 22
A 0 R 3 ?7 7?7 L 8 B 1 R 15 1 ™M R 23
B 1 R 4 9y Y R 10 X X R 16 ? 7 R20
? 7?7 R 2 ?7 7?7 L 9 ? ? R15 210 ™M R 22

30 A L 5 100 B R 12 16 0 0 L 17 1 ™M R23
1 B R 6 1 B RI12 1 1 L 17 7?7 ? L21
? 7?7 R 3 X X L 13 ? 7?7 R16 22s A L 1

40 A R 6 ?7 7?7 R10 17 A 0 L 17 ?7 ? R 22
1 B L 5 110 A R 12 B 1 L 17 23 s B L 1
?7 ? R 4 1 A RI12 0 s L 18 ? 7?7 R23

5Y Y R 2 X X L 14 1 S L 19
? ? L S 7?7 7?7 R11 ?7? L 17

6 X X L 1 12X X R 7 18A 0 L 21
Y Y R O ?7 7?7 RI12 B 0 R 20

1.) THE FIRST POINT TO TAKE NOTE OF IS THE CODING FOR THE UTM IS IN BINARY

(HENCE, IN TWO DECIMALS, 0 = 00, 1=01, 2=10, 3=11) SO FOR INSTANCE, SINCE IN

TM*, ADD.TM IS A 2-STATE MACHINE, YOU WOULD THINK HALT STATE IN THE UTM WOULD
SHOULD BE CODED AS 3 = 11. (RECALL THE REMARK IN THE HELPFILE THAT THE UTM WILL
STOP BY DEFAULT AT A STATE SPECIFIED AS ONE MORE THAN THE HIGHEST STATE OF THE
TM.) HOWEVER, IN UTM-ESE, STATE 1 IS LABELED = 0 ['0O0' IN BINARY], STATE 2 IS
LABELED

=1['015 IN BINARY], SO THE HALT STATE GETS THE LABEL =2 (WHICH IS '10' IN 2 DIGIT
BINARY

2.) THE NEXT POINT TO TAKE NOTE OF IS HOW THE ORDER OF "OUT MOV NST" IN THE TM*
PROGRAM IS REARRANGED IN THE UTM CODING: "NST OUT MoOV."

SO THE FILE ADD.TM :

c i o m n
s n u v s
10 0 R 1

1 0 R 2
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20 1 L O
1 1 R 2

GETS TRANSLATED INTO UTM-ESE IN THE FOLLOWING MANNER:

X0000001Xx0010101x0101010x0110111X1000000Y
BLOCKS

@ 1@ 1 3 | @4 |6 |

TO SEE THE CORRESPONDENCE, AS AN INTERMEDIATE STEP, RE-ARRANGE ADD.TM
ACCORDING TO THE UTM CONVENTION:

R0nnN
RO ROSD -
xR < 3

N
N O NRFR W3S

PR OOCOo

A~

NOwW, CODE THE FIRST ROW ACCORDING TO THE ABOVE CONVENTION (AS SPECIFIED IN THE
HELP MANUAL CITED):

cs "1" -> 00
IN "0" -> 0
NS "1" -> 00
ou "0" -> 0

Mv "R: -> 1
HENCE WE HAVE THE FIRST ROw (BLOCK (1)) CODED IN UTM AS: 00/0/00/0/1 = 0000001
CODING THE SECOND ROW (BLOCK (2)):

cs "1" -> 00
IN "1" > 1
NS "2" -> 01
ou "0" -> 0

MV "R: -> 1

HENCE WE HAVE THE SECOND ROW (BLOCK (2)) CODED IN UTM AS: 00/1/01/0/1 = 0010101
ETC.

NOTE THAT THE LAST BLOCK ((5)) IS THE HALT STATE

CS "3"(HALT) -> 10
SO ALL THE OTHER SPECIFICATIONS GET A 'O' LABEL BY DEFAULT

3.) SO NOW THAT WE'VE LINE-TRANSLATED ADD.TM FROM TM*-ESE TO UTM-ESE,
ALL YOU NEED TO DO IS CODE INTO UTM-ESE THE OTHER 2STATE TM DISCUSSED
IN HANDOUT I, WHICH WRITES THREE ZEROS

AFTER THE RUN FOR ADD

™

-30 -20 -10 0 10 20 30

00?000000600000ooooéoooooooooéooo111111io000000006000000000600000000oéoooooooooo
File:ADD.TM A
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