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Name 
of 

signal 

APPENDIX 

TABLE A-I. ARITHMETIC-UNIT EXTERNALLY GENERATED OPERATIONS 
SIGNALS (Continued) 

Time 
I! Destination Gener-

Equation period ation Remarks 
present Package Gate location 

---
PQS 

PQT 

SCC 

SHS 

SIC 

SUB 

TRS 

Name 
of 

signal 

A 

- �~� 

32D + 41D + 42D As gener- PQSG 1,2,3 GPQS Product-quotient 
atcd SOBH 2,3 sign read -in; 

IF2G 4 gates SOA and 
GOEP I, 2 SOB into prod-
ASBI I uct-quotient 

sign generator 
[32D] . [T19] . [Td �T�~�:�1�8� ASBI 5 GPQT Prod uct-quotien t 
+ [41D] . [T19] ISPI 4 transfer signal 
· [Td GPQT 3d 
+ [PQTd]· [1'19] 

[SIC] . [Td . [1\] �T�~�I�C�_�2�2�'� ASPS '4 GSCC Shift control sig-
• [1'3]· [1'4] GSCC 2d nal 
+ [SCCd]· [1'1] 
• [F3] 

70D As gencr- ASPS 2, 3, 4 (70D) Shift decode sig-
ated GOEP 3, '4 nal 

F3SG 1 
S5AR 1,2,3 

[AI] . [A2] . [A 3] As gener- GSCC 1 GSIC Shift inhibit con-
· [A 4]· [A 5] ated trol signal 

54D As gener- ASCG 1,2 (54D) Subtraction de-
ated IF2G 2 code signal 

(GASC 2) 
52D As gener- GMIB 

�I�~�'� 3 
(52D) Transfer decode 

ated IF3G signal 

TABLE A-2. ARITHMETIC-UNIT INTERNALLY GENERATED SIGNALS 
(See Figs. 18-11 to 18-13) 

Time Destination Gener-
Equation period ation Remarks 

present Package Gate location 

[(a)] . [MDS] . [TI] F2 ASRF 1,2,3,4 ASAI a input to 
· [F2] + [1 CN] ASCF 1,3 adder-sub-
· [DCS] . [TI] tractor 
· [F2] + [(a)] 
· [MCS] . [MUS] 
· [Tl]. [F2] 
+ [ICN]· [MCS] 
· [MUS] . [Tl] 
· [F2] 
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TABLE A-2. ARITHMETIC-UNIT INTERNALLY GENERATED SIGNALS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present 
Package Gate 

location 

(ACC) [P21d] . [ASP] F2 or F3 OCRF 1,2,3 Accu- Contents of 
+ [P22d] . [ASP] OCCF 1 mula- accumulator 

S5AR 1 tor entering out-
put comple-
menter 

ASP [MMI] . [To] . [F2] F2 or F3 SIAR 3 ASPS Accumulator 
+ [SHS]' [To] S2AR 1,2 shift pulse 
· [F3] + [SHS] through signal 
· [SCC] . [To] S22AR 
· [T2] . [F3] except: 
+ [MDS]· [To] S5AR 1,2,3,4 
· [TIJ· [F2] 
+ [SHS] . (Tl] 
· [To]' [F3] 

B [To] . [OF] . [ACC] F2 or F3 SIER 1,2 OCRF Contents of 
+ [To] • [COd] MUSG 1 accumulator 
. [ACC] ASBI 1,2, 3d, 4 out of output 
+ (To]' (OF] GMIB 2 complemen-
· [ACe] . [CCd] ter 

B' [B] . [PQS] . [F2] F2 or F3 IFCF 1,2,3 ASBI B input into: 
· [TL1S] . [To] ASRF I, 2, 3, 4 adder-sub-
+ [B]· [CLS] tractor 
· [F3] . [To] . [Tl] 
+ [Bd] . [DCS] 
· [F2] + [B] 
· [MCS] . [F2] 
· [TIJ + [(IER)] 
· [PQT] . [F2] 

B" [B'] . tOPS] + lE'] F2 ASCF 2,3 ITCF B input into 
· lOPS] . [F2] carry gener-
+ [B'], [LDS] ator 
· [LES] . [LIS] 
· [F2] 

C· [LDS] . [LMS] F2 ASCF 1,2 CIAS Carry input 
· [LIS] . [F2] ASRF I, 2, 3, 4 into adder-
+ [LDS] . [C~] subtract or 
• [To] . [F2] 

C' [A]· [C]· [To] F2 CIAS 2d ASCF Carry signal 
+ [B"] . [C] . [To] SIAR 2 from adder-
+ [A] . [B"] . [To] subtractor 

carry gen-
erator 
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TABLE A-2. ARITHMETIC-UNIT INTERNALLY GENERATED SIGNALS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present Package Gate 
location 

CC [(ACC)]· [OF]· [1"0] F2 or F3 OCCF 2d OCCF Carry from 
+ [CCd] . [OF] OCRF 2d,3d output com-
· [To] plementer 

(ICN) [P17 d) . [PQC] F2 SlIR 2 S18lR Contents of 
+ [P18d] . [PQC] ASAI 2,4 icand regis-

ter 
(IER) [P17 d) . [SPI] F2 SIER 3 S18ER Contents of 

+ [(IER)] . [SPI] MUSG 2 ier register 
· [F2] . [DDS] ASBI 5 
+ [T2d . [(IER)] 
. [SPI] . [F2] 
. [DDS] 
+ [SOD] . [F2] 
· [DDS] . [T2I ] 

MUS [B] . [MDS] . [TI] F2, T~:~~ MUSG 3d MUSG Multiply con-

· [Td· [F2] ASAI 3,4 trol signal; 
+ [(IER)] this signal is 
· [MDS] . ['1'1) used to gate 
· [T I]· [F2] contents of a 

+ [MUSd] . [1'0] and contents 
· [F2] of icand reg-

ister into the 
adder during 
multiplica-
tion instruc-
tions 

OF [OFR]· [Tol TO_22 OFLH 2d OFLH Overflow sig-

+ [OF d] . [To] OCRF I, 3 nal to output 
OCCF 1,2 complemen-

ter 

OFR {[Pl d] . [ASP] T 21, ASSG I, 2 S2AR Overflow due 

+ [P2d] . [ASplld TOEP SPDG 2,3 to result of 
OFLH 1 arithmetic 

operation; 
this signal is 
used to de-
termine sign 
of B as well 
as to deter-
mine value 
of quotient 
hit 

-
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TABLE A-2. ARITHMETIC-UNIT INTERNALLY GENERATED SIGNALS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present Package Gate location 

OPS [SOA] . [SOB] F2 ITCF 1,2 ASCG Operation se-
· [SUB] . [DDS] lector signal; 
· [F2] + [SOA] the presence 
· [SOB] . [SUB] of this signal 
· [DDS] . [F2] causes adder 
+ [SOA] . [son] to add; ab-
· [ADD] . [DDS] sence causes 
· [F2] + [SOA] adder to sub-
· [SOB] . [ADD] tract 
· [DDS] . [F2] 
+ [MDS] 
· [DDS] . [F2] 

P5AR- [P5d] . [ASP] As gener- S5AR 4d S5AR Contents of 
+ [P4d] . [ASP] ated S6AR Id stage 5 of ae-
· [SHS] cumulator 
+ [P4d][ASP] register 
· [SHS]. [TI] 
· [F3] + [(ACC)] 
· [ASP] . [SHS] 
· [T2]. [F3] 

Pn [P(n - l)d] As gener-
SnIR I [Highest SnIR Recirculation 

· [shift pulse sig- ated or gate SnEll of contents of 
nal] + [Pnd] SnER number SnAll nth stage of 
· [shift pulse sig- or in pack- icand, ier, or 
nalJ SnAR age]d accumulator 

register 
R [A]· [B']. [6] F2,F3 RZDG 1 ASRF Results from 

· [1\] + [A] . [B'] SIAR 1 adder-sub-
· [61· [7"0] + tA] tractor 
· [B']· [C]· [To] 
+ [A]·[B'] ·[C] 
· [To] 

SAS [SOB] . [OFR] F2 SOBR 1 ASSG Sign of R as 
· [ASC] . [F2] result of ad-
+ [SOB] . [OFR] dition or sub-
· [ASC] . [F2] traction 
+ [SEZ] . [F2] 

SEZ [R]· [To] F2 RZDG 2d RZDG Sum equals 
+ [SEZd] . [To] ASSG 3" zero signal 

PQSG 3" 
SPDG =1 

SOA [(a)] . [TI] . [To] T~ to SOAR 2d SOAH Sign of a 
· [F2] + [SOAd] OEP, ASCG 1,2,3,4 
. [OEP] F2 PQSG 1,2 
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TABLE A-2. ARITHMETIC-UNIT INTERNALLY GENERATED SIGNALS (Continued) 

Name 
of 

signal 
--
SOB 

SOD 

SPI 

SQP 

Name 
of 

signal 

OOD 

21D 

Time Destination Gener-
Equation period ation Remarks 

present Package Gate location 

[SAS] . [ASC] F2,F3 SOBH 3d,5d SOBH Sign of con-
· [OEP] . [F2] ASSG 1, '2 tents of ac-
+ [SQP] . [PQS] PQSG 1, '2 cumulator 
· [OEP] . [F2] ASCG I, 2, 3, 4 
+ [SOBd] . [PQS] GMIB 3 
+ [CLS] . [To] GJCS I 
· [F3] 
+ [SOBd] . [OEP] 

[DDS] . [Tol] . [F2] F2 SPDG 2d, 3d, 5a SPDG Quotient sig-
+ [SODd] S18ER 1 nal 
· [OFR] . [DDS] 
· [T2d' [F2] 
+ [SODd] 
· [OFR] . [DDS] 
· [T2d' [F2] 
+ [SEZ] . [DDS] 
• [T21 ] . [F2] 
+ [SODd] 
· [DDS] . [T2l ] 
· [F2] 

[MCS] . [Tl] . [F2] F2 SIER 4 ISPS Ier shift pulse 
+ [MDS]· [To] S2ER } signal 
· [1'1) . [F2] through 1, '2 
+ [DDS] . [T l - 17] S17ER 
· [F2] S18ER 2,3,4 
+ [PQT] . [F2] 

[SOA] . [SOB] F2 SOBH 2 PQSG Sign of 
· [PQS]· [F2] quotient or 
+ [SOA] . [SOB] product 
· [OEP]· [PQS] 
· [F2] + [SEZ] 
· [PQS] . [F2] 

TABLE A-3. CURRENT-ADDRESS AND INSTRUCTION SIGNALS 
(See Fig. 18-14) 

Time Destination Gener-
Equation period ation Remarks 

present Package Gate location 

[w6' w5' w4] As gener- FBIG 1 GOOD Input-unit 
· [w3 . w2 . wI] ated read-in 

decode signa.-l. 
[w6 • w5 . w4] As gener- IFOG 1 G21D Output-unit 

• [ w3 . w2 . wI] ated read-out 
decode signal 
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TABLE A-3. CURRENT-ADDRESS AND INSTRUCTION SIGNALS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present Package Gate location 

32D [w6' w5 . w4] Asgener- GMCS 2 G32D Minor-multi-
· [w3 . w2 . wI] ated GMDS I plication 

GPQC 1 decode signal 
GPQS I 
GPQT 1 

41D (w6 . w5 . w4] As gener- GDCS 1 G41D Division 
· [w3 . w2 . wI] ated GDDS 1 decode signal 

GDRI 1 
GPQC 3 
GPQS I 
GPQT 2 

42D [w6 . w5 . w4] As gener- GMDS I G42D Major-multi-
· (w3 . w2 . wI] ated GMMI 1 plication 

GPQC 2 decode signal 
GPQS I 
GMCS 1 

43D (w6 . w5 . w4] Asgener- GJCS 1 G43D Conditional 
· [w3 . w2 . wI] ated I*FIG 1 jump decode 

signal 
44D [w6· w5 . w4] As gener- GJCS 2 G44D Normal-jump 

.. [w3 . w2 . wI] ated I*FIG 2 decode signal 
50D [w6 . w5 . w4] As gener- Directly to CLS G50D Clear-accumu-

· [w3 . w2 . wI] ated signal lator decode 

1 signal 
52D [w6 . w5 . w4] As gener- Directly to TRS G52D Transfer-

· [w3 . w2 • wI] ated signal contents-of-

11 

accumulator 
decode signal 

53D [w6 . w5 . w4] As gener- GASC G53D Addition 
· [w3 . w2 . ",1] ated Directly to AD D decode signal 

signal 
54D [w6· ",5, ",4] Asgener- GASC 12 G54D Subtraction 

· [",3 . ",2 . ",1] ated Directly to SUB decode signal 
signal 

60D [w6 . ",5· ",4] As gener- ISFG 
j2 

G60D Stop decode 
. [",3 . ",2 . ",1] ated signal 

70D [",6· ",5· ",4] Asgener- Directly to SHS G70D Shift decode 
. [",3 . ",2 . ",1] ated signal signal 

71D [w6· ",5 . ",4] As gener- GLDS I G71D Logical-multi-
· [",3 . ",2 . ",1] ated GLMS 1 ply decode 

signal 
72D [",6· ",5· ",4] Asgener- GLAS 1 G72D Logical-addi-

· [",3 . ",2 . ",1] ated GLDS I tion decode 
signal 
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TABLE A-3, CURRENT-ADDRESS AND INSTRUCTION SIGNALS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present Package Gate location 

73D [w6 'w5., w4] As gener- GLDS I G73D Logical-equiva-
, [w3 . ",2 ' wI] ated GLES 1 lence decode 

signal 
74D [w6, w5 'w4] As gener- GLDS I G74D Logical-in-

, [w3 ' w2 ' wI] ated GLIS 1 equivalence 
decode signal 

1CS [JCS] , [F1] , [Td F1, Tn . {i from 1 1CSG Current-ad-
ala 1 to 12 dress-register 

'{i from 1,2' stepping 
al 1 to 12 signal 

JCL [JCS] , [F1] , [T22 ] F1, T22 '{i from I, 3 JCLG Jump load 
al 1 to 12 signal (this 

signal is used 
to load cur-
rent-address 
register with 
the a portion 
of the instruc-
tion) 

STC [STB] , [ISF] As gener- '{i from I STCG Start clear 
ated al 1 to 12 signal 

" al I, '2 
wj/j = 1-6 I 

IRS [F1] , [T l - IS ] F1, T 1 _ 1S wj{j = 1-6 I IRSG Instruction 
wj{j = 1-5 2 register shift 
ai {i = 1-12 1,2 signal 

al {[a2] , [IRS] As gener- al 1 a1 a1 bit of in-
+ [STC] , [IRS] ated a*l 3 struction 
, [a1]}d a'l 3 register 

SHAI 1 
a2 {[a3] , [IRS] As gener- al 2 a2 a2 bit of in-

+ [STC] , [IUS] ated a2 1 struction 
, [a2]}d a*2 3 register 

a'2 3 
SHA2 1 

a3 {[a4] , [IRS] As gener- a2 2 a3 a3 bit of in-
+ [HTC] , [IRS] ated a3 1 struction 
, [a3J}d a*3 3 register 

a'3 3 
SHA3 1 

a4 {[a5] , [IRS] As gener- a3 2 a4 a4 bit of in-
+ [STC] , [IRS] ated a4 1 struction 
, [a4J}d a*4 3 register 

a'4 3 
SHA4 1 
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TABLE A-3. CURRENT-ADDRESS AND INSTRUC'fION SIGNALS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present Package Gate location 

0:5 {[0:6] . [IRS] As gener- 0:4 2 ! 0:5 0:5 bit of in-
+ [STC] . [IRS] ated 0:5 1 struetion 
· [0:5]}d 0:*5 3 register 

0:'5 3 
SHA5 1 

0:6 {[0:7] . [IRS] As gener- 0:5 2 0:6 0:6 bit of in-
+ [STC] . [IRS] ated 0:6 1 struction 
· [0:6]}d 0:*6 3 register 

0:'6 3 
0:7 {[0:8] . [IRS] As gener- 0:6 2 0:7 0:7 bit of in-

+ [STC] . [IRS] ated 0:7 1 struction 
· [0:7]} d 0:*7 3 register 

0:'7 3 
0:8 {[0:9] . [IRS] As gener- 0:7 2 0:8 0:8 bit of in-

+ [STC] . [IRS] ated 0:8 1 struction 
· [0:8]} d 0:*8 3 register 

0:'8 3 
0:9 {[0:1O] . rIRS] As gener- 0:8 2 0:9 0:9 bit of in-

+ [STC] . [IRS] ated 0:9 1 struetion 
· [0:9]}d 0:*9 3 register 

0:'9 3 
0:10 {[0:11] ·;[IRS] AsgEmer- 0:9 2 0:10 0:10 bit of in-

+ [STC] . [IRS] ated 0:10 1 struction 
· [0:10Ud 0:*10 3 register 

, 0:'10 3 
0:11 {[0:12] . [IRS] As gener- 0:10 2 0:11 0:11 bit of in-

+ [STC] . [IRS] ated 0:11 1 struction 
· [0:11]} d 0:*11 3 register 

0:'11 3 
0:12 {[w1] . [IRS] As gener- 0:11 2 0:12 0:12 bit of in-

+ [STC] . [IRS] ated 0:12 1 struction 
· [0:12]}d 0:*12 3 regist~r 

0:'12 3 
0:*1 [F1] . [a'l] + [IFi] As gener- To memory select- 0:*1 Memory-

· [0:'1] :+ [F1] ated ors selector ad-
· [IFll . [0:1] I dress 

0:*2 [F1]· [~'2] As g~ner- To memory select- 0:*2 Memory-
+ [IF.!] . [0:'2] : ated ors selector ad-
+ [FI] . [IF1] 

, 

I 
dress 

: i 
· [0:2] , , 

0:*3 [F1]· [a'3] As gcner- To me!n0ry select- 0:*3 Memory-
+ [IF1] . [0:'3] atetl ors selector ad-
+ [Fl] . [IF1] 

I 
dress 

· [0:3] , 
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TABLE A-3. CURRENT-ADDRESS AND INSTRUCTION SIGNALS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present Package I Gate location 
--
a*4 [F1]· [a'4] As gener- To memory select- a*4 Memory-

+ [IF1] . [a'4] ated ors selector ad-
+ [F1] . [IF1] 

I 
dress 

· [a4] 
a*5 [F1]· [a'5] As gener- To memory select- a*5 Memory-

+ [IF1] . [a'5] ated ors selector ad-
+ [F1] . [IF1] 

I 
dress 

· [a5] 
a*6 [FI] . [a'6] As gener- To memory select- a*6 Memory-

+ [IFI] . [a'6] ated ors selector ad-
+ [FI] . [IFI] 

I 
dress 

· [a6] 
a*7 [F1]· [a'7] As gener- To memory select- a*7 Memory-

+ [IF1] . [a'7] ated ors selector ad-
+ [F1] . [IFI] 

I 
dress 

· [a7] 
a*S [F1]· [a'S] As gener- To memory select- a*8 Memory-

+ [IF1] . [a'S] ated ors selector ad-
+ [FI] . [IFI] 

I 
dress 

· [a8] 
a*9 [F1]· [a'9] As gener- To memory select- a*9 Memory-

+ [IF1] . [a'9] ated ors selector ad-
+ [FI] . [IFI] 

I 
dress 

· [a9] 
a*lO [F1] . [a'lO] Asgener- To memory select- a*lO Memory-

+ [IFI] . [a'IO] ated ors selector ad-
+ [F1] . [IFI] 

I 
dress 

· [alO] 
a*ll [F1] . [a'll] As gener- To memory select- a*ll Memory-

+ [IF1] . [a'll] ated ors selector ad-
+ [FI] . [IFI1 

I 
dress 

· [all] 
a*12 [F1] . [a'12] As gener- To memory select- a*12 Memory-

+ [IF1] . [a'12] ated ors selector ad-
+ [F1] . [IFI] dress 
· [a12] 

a'l [ICS] . [STC] As gener- a'la 1d a'l 1st bit of cur-
· [a'l d] . [JCL] ated a'l 1d,2d rent-address 
+ [STC] . [1 CS] a*l 1,2 register 
· [dld] 
+ [JCL] . [all 

a'2 [a'la] . [ST'C] As gener- a'2a ld a'2 2d bit of cur-
[a'2d] . [JCL] ated a'2 1d,2d , ,rent-address 
+ [STC] . [a'la] a*2 1,2 regist~r 

.. [72d] i 

+ [JeL] . [a2] 



APPENDIX 799 

TABLE A-3. CURRENT-ADDRESS AND INSTRUCTION SIGNALS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present Package Gate location 

a'3 [~]'[STC] Asgener- a'3a 1d a'3 3d bit of cur-
· [a'3d] . [JCL] ated a'3 1d,2d rent-address 
+ [STC]' [a'2a] a*3 1,2 register 
· [T3d] 
+ [JCL] . [a3] 

a'4 [~]'[STC] As gener- a'4a 1d a'4 4th bit of cur-
· [a'4d] . [JCL] ated a'4 1d,2d rent-address 
+ [STC] . [a'3a] a*4 1,2 register 
• [74d] 
+ [JCL] . [a4] 

a'5 [dTa] . [STC] As gener- a'5a 1d a'5 5th bit of cur-
· [a'5d] . [JCL] ated a'5 1d,2d rent-address 
+ [STC] . [a'4a] a*5 1,2 register 
· [a'5d] 
+ [JCL] . [a5] 

a'6 [~]'[STC] As gener- a'6a 1d a'6 6th bit of cur-
· [a'6d) . [JCL] ated a'6 1d,2d rent-address 
+ [STC] . [a'5a] a*6 1,2 register 
· [a'6d] 
+ [JCL] . [a6] 

a'7 [a'Gal . [STC] As gener- a'7a 1d a'7 7th bit of cur-
· [a'7 d) . [JCL] ated a'7 1d,2d ren t-address 
+ [STC) . [a'6a] a*7 1,2 register 
· [a'7d] 
+ [JCL] . [a7] 

a'8 [a'7a] . [STC] As gener- a'8a 1d a'8 8th bit of cur-
· [a'8d] . [JCL] ated a'8 1d,2d rent-address 
+ [STC] . [a'7a] a*8 1,2 register 
· [a'8d) 
+ [JCL] . [a8] 

a'9 [a' Sa] . [STC] As gener- a'9a 1d a'9 9th bit of cur-
· [a'9d) . [JCL] ated a'9 1d,2d ren t-address 
+ [STC] . [a'8a] a*9 1,2 register 
· [a'9d] 
+ [JCL] . [ag] 

a'10 [d§a] . [STC] As gener- a'10a 1d a'10 10th bit of cur-
· [a'lOd] . [JCL] ated a'lO 1d,2d rent-address 
+ [STC] . [a'ga] a*10 1,2 register 
· [a'lOd] 
+ [JCL] . [alO] 

a'l! [a/lOa] . lSTC] As gener- a'lla 1d a'll 11 th bit of cur-
· [a'lld] . [JCL] ated a'll 1d,2d rent-address 
+ [STC] . [a' lOa] a*ll 1,2 register 
· [dfid] 
+ [JCL] . [all) 
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TABLE A-3. CURRENT-ADDRESS AND INSTRUCTION SIGNA.LS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present 
Package Gate 

location 

a'12 [a'lIa] . [STC] As gener- a'12a ld a'12 12th bit of cur-
· [a'12d] . [JCL] ated a'12 ld,2d rent-address 
+ [STC] . [a'lIa] a*12 1,2 register 
'[~d] 
+ [JCL] . [a12] 

a'la [aild] . [lCS] As gener- a'2 1,2 a'la 1st auxiliary 
at cd a'2a 1 bit 

a'2a [a'2 d] . [a'la] As gener- a'3 I, 2 a'2a 2d auxiliary 
ated a'3a 1 bit 

a'3a [a'3 d] . [a'2a] As gener- a'4 I, 2 a'3a 3d auxiliary 
ated a'4a 1 bit 

a'4a [a'4d] . [a'3a] As gener- a'5 I, 2 a'4a 4th auxiliary 
ated a'5a 1 bit 

a'5a [a'5d] . [a'4a] As gener- a'6 I, 2 a'5a 5th auxiliary 
ated a'6a 1 bit 

a'6a [a'6d] . [a'5a] As gener- a'7 I, 2 a'6a 6th auxiliary 
ated a'7a 1 bit 

a'7a [a'7 d] . [a'6a] As gener- a'S I, 2 a'7a 7th auxiliary 
ated a'Sa 1 bit 

a'Sa [a'Sd] . [a'7a] As gener- a'9 I, 2 a'Sa S th auxiliary 
ated a'9a 1 bit 

a'9a [a'9d] . [a'Sa] As gener- a'lO I, 2 a'9a 9th auxiliary 
ated a'lOa 1 bit 

a'IOa [a'lOd] . [a'ga] As gener- a'll I, 2 a'IOa 10th auxiliary 
ated a'lla 1 bit 

a'lIa [a'lI d] . [a'lOa] As gener- a'12 1,2 a'lla 11 th auxiliary 
ated a'12a 1 bit 

wI {[w2] . [IRS] As gener- a12 2 wI 1st bit of in-
+ [wI] . [IRS] ated wI 1 struction 
· [STC]ld To instruction register 

decoder 
w2 {[w3] . [IRS] As gener- wI I~ w2 2d bit of in-

+ [w2] . [IRS] ated w2 struction 
· [STClld To instruction register 

decoder 
w3 {[w4] . [IRS] As gener- w2 I~ w3 3d bit of in-

+ [w3] . fIRS] ated w3 struction 
· [STC]ld To instruction register 

decoder 
w4 {[w5] . [IRS] As gener- w3 I~ w4 4th bit of in-

+ [w4] . [IRS] ated w4 struction 
· [STC]}a To instruction register 

decoder 

I 
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TABLE A-3. CURRENT-ADDRESS AND INSTRUCTION SIGNALS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present Package Gate location 

w5 {[w6] . [IRS] As gener- w4 2 w5 5th bit of in-
+ [w5] . [IRS] ated w5 1 struction 
· [STC]ld To instruction register 

decoder 
w6 {[F1] . [(a)] As gener- w5 I~ w6 6th bit of in-

+ [w6] . [IRS] ated w6 struction 
· [STC]ld To instruction register 

decoder 
I 

TABLE A-4. CONTROL-UNIT SIGNALS, CHANNEL SELECTOR, SECTOR SELECTOR 

(See Fig. 18-15) 

Name Time Destination Gener-
of Equation period 

Package I Gate 
ation Remarks 

signal present location 
--

B* [BUF] . [TLI8] FOI, To memory GMIB One word from 
· [FOI] + [B] T~_18 buffer or ac-
· [TRS] . [T I - 18] cumulator 
· [F3] + [SOB] being trans-
· [TRS] . [To] . [F3] ferred to 

memory 
COl {[C1] . [a*l] To FISG 1 GCOI Coincidence 

+ [GI] . [a*I]1 F2SG 1 signal from 
· {[C2] . [a*2] F3SG 3 memory 
+ [G2] . [a*211 FOIG 1 sector selector 
· {[C3] • [a*3] FOOG 1 
+ [G3] . [a*3Jl IFIG '3 
· {[ C4] . [a*4] IF2G "5 
+ [C4] . [a*411 IF3G '2 
· {[C5] . [a*5] IFIG '2 
+ [C5] . [a*511 IFOG '2 
· {[ C6] . [a*6] 
+ [C6] . [a*611 
· {[C7]· [a*7] 
+ [C7] . [a*7]\ . [To] 

(a) [a] . [TLI8] . {[FI] Fl, ASAI 1,3 From Contents of ad-
+ [F2] + [FOO] I TL18 BUI 2 memory dress a of 

F2, SHR I through memory 
TL18 SOAR 1 GMOa 

FOO, w6 2 
T O- 18 
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Name 
of 

signal 

ep 

DSS 

UTS 

Name 
of 

signal 

BSP 

BUF 

EWI 

APPENDIX 

TABLE A-5. UNIT-TIME-INTERVAL COUNTER SIGNALS 
(See Fig. IS-16) 

Time Destination Gener-
Equation period ation 

present Package Gate location 

Drum clock-pulse All time To every To Drum 
signals package every clock 

and track 
gate 

Drum synchro- See Sec. UTSG 1 Drum 
nizer signal IS-7 synchro-

nizer 
track 

[ep] . [DSS] As gener- UTSG 2 UTSG 
+ [ep] . [UTSd] ated UClaS 1 

UCIS 1,2" 
UC2aS 1 
UC4aS 1 
UCSaS 1 
ISFG I,Id 

TABLE A-6. OPERATIONS PHASE-GENERATOR SIGNALS 
(See Figs. IS-17 and IS-IS) 

Time Destination Gener-
Equation period ation 

present Package Gate location 

[SIU]· [EWI] TLlS BUI 3" BSPG 
· [FBI] + [SOU] BU2 } 
· [EWO] . [FBO] through 1,2" 
+ [TLlS] . [FOI] BU19 
+ [TLlS] . fFOO] 

[BUI9d] . [BSP] Falor GMIB to 1 BUl9 
+ [BUlSd] FBO output 
· [BSP] unit or to 

drum 
[EWI'] . [To] To' FBI BSPG I EWIG 

· [IFld] EWIG 2d 
+ [EWld] FBIG "4 
· [IFld] IFIG 1 

Remarks 

Clock-pulse 
signal 

Drum synchro-
nizer signal 

Unit time 
signal; this 
signal acts as 
the unit-time-
count signal 

Remarks 

Buffer shift 
pulse signal 

Out of buffer 

External word-
in signal indi-
eating that a 
complete 
word has 
been sent 
into buffer 
from input 
unit 
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TABLE A-6. OPERATIONS PHASE-GENERATOR SIGNALS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present Package Gate location 
EWO [EWO']· [1'0] 1'0' FBO BSPG 4 EWOG External word-

· [IFld] EWOG 2d out signal in-
+ [EWOd] FBOG 3 dicating that 
· [IFld] I'FIG 1 a complete 

word has been 
read out of 
buffer into 
output unit 

Fl [COL] . [SPB] F1 1CSG 1 FlSG Phase 1 signal 
· [IFld] FlSG 2d 
+ [1'0] . [Fld] F3SG Id,2d 

FBIG 1d 
GJCS 1,2 
GMOa :3 
IFOG 1d 
IF2G Id, 2d, 

3d,4d 
IF3G 1d 
IRSG 1 
ISFG 2d 
I*F1G 1d,2d 
JCLG 1 

a*l } 
through 1, :3 
a*12 

w6 2 
F2 [COL] . [IF2d] F2 ASAI 1,2,3, F2SG Phase 2 signal 

+ [OEPd] . [F2d] 4 
ASBI 1,3,4, 

5 
ASCG 1,2,3, 

4,5 
ASPS 1,5 
ASSG 1,2,3 
CIAS 1,2 
F2SG 2d 
GOEP 1,2 
GMOa :3 
ISPS 1,2,3, 

4 
ITCF 2,3 
I*F1G 3d 
MCCL I d,2d 
MUSG 1,2,3 
PQSG 1,2,3 
SlAR 2 
SlER 1,2,3, 

4 
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TABLE A-6. OPERATIONS PHASE-GENERATOR SIGNALS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present Package Gate location 

F2 SI8ER 1,3,4 
SIIR 1,2 
SOAH 1 
SOBH 1,2 
SPDG 1,2,3, 

4, 5 
F3 [SHS] . [To] . [FId] F3 ASBI 2 F3SG Phase 3 signal 

+ [OLS] . [FId] ASPS 2,3,4 
· [To] F3SG 4d 
+ [001] . [IF3d] GMIB 2,3 
+ [OEPd] . [F3d] GOEP 3,4 

GSOO 2 
I*FIG 4d 
MOOL Id,3d 
SOBH 4 
S5AR 1,2 

FBI [ODD]· [To] FBI BSPG 1 FBIG Phase FBI 
· [FId] + [STB] BUI 1 signal; during 
· [To] • [I SF d] FBIG 3d,4d this phase one 
+ [To] . [FBld] RIBG 1 word from 
+ [EWI] STBG 2d input unit is 
· [FBld] read into 

buffer 
FBO [To] . [FOOd] FBO BSPG 4 FBOG Phase FBO 

+ [To]' [FBOd] FBOG 2d,3d signal; during 
+ [EWO] ROBG 1 this phase one 
· [FBO d ] word from 

buffer is read 
into output 
unit 

FOI [001] . [IFId] FOI BSPG 2 FOIG Phase FOI 
+ [To] . [FOld] FOIG 2d signal; during 

GMIB 1 this phase one 
I'FIG Id word from 

buffer is read 
into drum 

FOO [001] . [IFOd] FOO BSPG 3 FOOG Phase FOO 
+ [To] . [FOOd] BUI 2 signal; during 

FBOG Id this phase one 
FOOG 2d word is read 
GMOa 3" from drum 

I 
into buffer 

IFO [2ID] . [To] • [FId] IFO FOOG Id IFOG Phase IFO 
+ [001] . [IFOd] IFOG 2d signal; this is 

an idle phase; 
drum section 
is being 
selected 
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TABLE A-G. OPERATIONS PHASE-GENERATOR SIGNALS (Continued) 

Name Time Destination Gener-
of Equation period ation Remarks 

signal present Package Gate location 

IFI [I'FI] + [I*FI] IFI EWOG la,2a IFIG Phase IFI 
+ [COl] . [IFlal FISG Ia signal; idle 
· [ISF] IFIG 3a phase signal 

ISFG 3a 
RUBG 2a 

a*1 } 
through 2, :3 
a*12 

I'FI [EWO]· [To] IFI IFIG 2 I'FIG Phase I'FI 
+ [FOla] . [To] signal; auxili-

ary idle phase 
signal 

I*FI [43D] . [pIal IFI IFIG I I*FIG Phase I*FI 
+ [44D] . [Fial signal; auxili-
+ [OEPa] . [F2a] ary idle phase 
+ [OEP a] . [F3a] signal 
+ [RUB] . [To] 
· [ISFa] 

IF2 [ADD]· [To] IF2 F2SG Ia IF2G Phase IF2 
· [FIa] + [SUB] IF2G Sa signal; idle 
· [To] . [Fla] phase signal 
+ [LDS] . [To] 
· [Flal + [PQS] 
· [To] • [Flal 
+ [COIl· [IF2a] 

IF3 [TRS] . [To] . [PId] IF3 F3SG 3a IF3G Phase IF3 
+ [COl] . [IF3a] IF3G 2d signal; idle 

phase signal 
IFI [EWI]· [To] IFI EWIG la,2a IFIG Phase IFI 

+ [COl] . [IFldl FOIG Id signal; idle 
IFIG 2a phase signal 

ISF rUTS] . [UTSa] ISF FBIG 2a ISFG Phase ISF 
+ [GOD] . [To] ISFG 4a, Sa signal; this is 
· [FId] + [SPB] I*FIG Sa the stopped 
· [To] . [IFIa] RUBG I idle . phase 
+ [1'0] . [I SF a] SPBG la,2a signal 
+ [8TB] . [RUB] STBG I 
· [ISFal STCG I 

IFIG 3 
RIB [To] . [FBI] To Input-unit syn- RIBG Signal to in-

chronizer put-unit syn-
chronizer, 
allowing input 
unit to take 
over control -_. 
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TABLE A-6. OPERATIONS PHASE-GENERATOR SIGNALS (Continued) 

Name Time Destina tion Gener-
of Equation period 

I Gate 
ation Remarks 

signal present Package location 

HOB [To]' [FBO] To Output unit syn- HOBG Signal to out-
chronizer put-unit syn-

chronizer, al-
lowing output 
unit to take 

1 
over control 

RUB [RUB'] . [To] As gener- ISFG "5 RUBG Run-button 
· [ISF] + [RUBd] ated I*FIG 5 signal 
· [IFld] RUBG 2d 

SPB [SPB'] . [To] As gener- FlSG I SPBG Stop-button 
· [ISFd] ated ISFG 3 signal 
+ [SPBd] . [ISF d) SPBG 2d 

STB [STB'] . [To] As gener- FBIG 2 STBG Start-button 
· [ISF] + [FBld] ated ISFG "5 signal 
· [STBd] STBG 2d 

STCG 1 

TABLE A-7. SIGNALS FROM LINE SYNCHRONIZERS (EXTERNAL EQUIPMENT) 

Name of 
Time Destina tion 

Generation 
signal 

period 
location 

Remarks 
present Package Gate 

EWO' As gener- EWOG 1 Buffer read-out External signal from buffer, 
ated synchronizer indicating a word has been 

completely read out of 
buffer 

EWI' As gener- EWIG 1 Buffer read-in External signal from buffer, 
ated synchronizer indicating a word has been 

completely read into buffer 
IEQ As gener- BUI 1 Input-unit This signal is the word from 

ated synchronizer the input unit being read 
into buffer 

RUB' As gener- RUBG 1 Run-button External run-button signal 
ated synchronizer 

SIU As gener- BSPG 1 Input-unit Shift-pulse signal from input 
ated synchronizer unit 

SOU Asgener- BSPG 4 Output-unit Shift-pulse signal from 
ated synchronizer output unit 

SPB' As gener- SPBG 1 Stop-button External stop-button signal 
ated synchronizer 

STB' As gener- STBG 1 Start-button External start-button signal 
ated synchronizer 
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(See also Business logistic computer) 
Combined element, definition, 298 

designation number, 323 
(See also Boolean functions) 

Commands, definition, 30 
(See also Instructions) 

Comparison, dummy, 84 
Comparison circuit, 137 
Comparison instruction, 76, 85, 87 

functions assigned to phases, 544 
(See also Decision instructions) 

Compiler, recursive, 158 
Compiler routines, 139 

address assigner, 150, 153-155 
advantages, 149 
algebraic, 155-171 
decoder of algebraic symbols, 155 
flow chart, 153 
purpose, 150 
translator, 150-153 

Complement, 114 
subtractive, 496, 526 
(See also Inversion of bit ; Negation; 

not gate) 
Complementation, Boolean matrices, 442 
Complementer (see not gate; Subtractive 

complementer) 
Computational-array drum, 279 
Computer, analog, 2 

applications, 1-24 
array-manipulation, 280 
block diagrams, 26-29, 266, 269, 280, 

284,288 
business logistic, 271-281 
components, accumulator, 488 

adder-subtractor combination, 494, 
495 

counters, 488-491 

Computer, components, parallel adder, 
519-525 

parallel subtractor, 525-526 
serial adder, 492-493 
serial subtractor, 494 
shift register, 488, 498 
subtractive complementer, 496 
synchronous dynamic flip-flop, 487-

488 
decimal, 90 
digital, 2 
digital differential analyzer, 257-262 
evolutionary tree, 57 
functional description, 30-33 
general-purpose, 2 
generalized concept, 485 
history, 56 
information-retrieval, 268-271, 280 
large-scale data processor, 281-285 
maintenance, 135-139, 474-476 

bibliography, 171 
minimum, 129 
operating modes, 126, 289 
operations performed by, 26 
parallel, 37, 485-486 
pictures, 58-59 
real-time control, 262-267 
searching, 268-271, 280 
serial, 37, 485 
special-purpose (see Special-purpose 

computers) 
speed, 27, 34, 148-150 
systems control, 262-267 
terminology, 30, 56 
types, 2 

Computer words, 30, 45 
Computing unit, 26 

of digital-differential analyzer, 260 
Condition function table, 307, 346 
Conditional jump, 87 

(See also Negative jump) 
Conditions of existence of solution of 

unitary matrix equations, 436 
Conjunction, 298 
Conjunctive normal form, 325 
Consequence solution, 424 

logical interpretation, 476-479 
of type 2 circuit problems, 450 

Constrained basis, designation numbers 
in, 370 

determination, 369 
Constrained Boolean algebra, 372 
Constraints, 368-372 

in circuit design, 376-379 
in E and F matrices, 463 
in matrix equation problems, 462-465 
in R matrix, 464 
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Constraints, simplest sum of products 
under, 371 

in type 2 circuit problems, 450 
Continued fractions, 184-186 
Control, of computer, 543-574 

examples, 553-559 
of instruction execution, 568-571 
of instruction sequencing, 543-546, 

559-561 
of memory address selection, 559-

568 
by phases, 543-546 

digital, 2 
applications, 1-24 

chemical plant, 12-13, 262-267 
inventory, 18-20 
machine-tool, 9-11 
process, 2, 9-13 

Control consoles, 128 
Control generator, 28, 555 
Control panel, 124-127 

buttons and switches, 126 
lights and signals, 124 
Pedagac, 289 
purposes, 124 

Control pulses, 38, 543-574 
gating, 43 

Control signals, 38, 543-574 
for logical operation, 495 

Control units, 27, 38, 543-574 
logical design, 608 

Conversion, analog-to-digital (see Ana­
log-to-digital conversion) 

digital-to-analog (see Digital-to-analog 
conversion) 

number, 62-69 
from binary to octal or sexadecimal, 

67 
of fractional parts, from decimal, 66 

to decimal, 68 
of integers, from decimal, 65 

to decimal, 68 
Conversion table, 64 
Core flipping (see Cores, magnetic, 

switching) 
Core gates, 705 
Core gating, 704-711 

majority, 706 
mirror notation, 704 
multihole, 706-711 

Core logic, parallel clock-pulse, 702 
series clock-pulse, 700 

Core memory, 53, 565-568, 724-728 
access wires, 567 
core selection matrix for, 725 
four-dimensional array, 568 
increasing selection ratio, 724 

Core memory, multihole, 726-728 
read-write cycle for, 725 
selection ratio, 725 
sensing wires, 567 
word selection, 563-566 

Core selection matrix for magnetic-core 
memories, 725 

Core shift register, 699 
Core switching (see Cores) 
Cores, magnetic, 53, 693-698 

circuits, bibliography, 720 
reading from, 54 
shape, 566 
square-hysteresis loop materials for, 

555-566, 693-694 
switching, 694-698 

with constant-current source, 696 
with constant-voltage source, 697 
dot notation, 694-695 
time of, 697-698 

wiring method, 565 
Counters, cascaded, 488-490 

as current-address register, 606 
in computer control, 571-574 
current-address (see Current-address 

register) 
cyclic sequence for, 490 
in digital differential analyzers, 258 
minor-cycle, 573 
parallel, 491 
Pedagac, 607, 612-613 
as recursive circuits, 606 
relative, 109, 561 
sector, 563, 573 
unit time interval, 573 

Counting code, cyclic sequence, 490 
Covalent bonds in semiconductor de­

vices, 645 
Cryotron, 711-714 

and and or gates, 712 
bibliography, 722 
kilomegagate systems using, 722 

Current, majority and minority, 648 
Current-address counter (see Current­

address register) 
Current-address register, 31, 32, 82, 545 

in instruction sequencing, 559-561 
logical design, 559-561 
Pedagac, 606, 608-609 

Current-switching transistor circuits, 
674-676 

gating in, 676 
Curve fitting, 11 

(See also Polynomial approximations) 
Cutoff region, transistor, 655 
Cybernetics and bibliography, 56 
Cyclic code, 490, 517 
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Cyclic code, in analog-to-digital· conver­
sion, 743 

conversion to binary, 517 

Data, definition, 30 
Data-processing application, 18-23 
Debugging, 62, 131-135 
Decimal, infinite, 92 
Decimal arithmetic, 70, 90-92, 518 

bibliography, 171 
parallel, 526-528 
serial, 506-510, 516 

Decimal-coded binary codes, 517-518 
excess-three, 90-92, 506-510, 526-528 

Decimal coding system, 90-92 
Decimal conversion, 65-68 
Decimal method for determining in­

cluded and nonincluded elementary 
elements, 364 

Decision instructions, 108, 115-116 
coding with, 76-78 
(See also Comparison instruction) 

Decision processes, 93 
Decisions, management, 15 
Decoder, of algebraic symbols, 151, 155 

instruction, 37, 28, 31, 553-554 
(See also Control) 

Pedagac, 606, 608-609 
Decoding and encoding, 242 
Decoding circuits, mutually exclusive 

outputs, 547 
number of inputs to gates in, 548-552 

minimizing, 551 
special notation for, 548 

Decoding function, role of phases in, 546 
Delay, through package, 631, 655, 665 

unit, 353, 501 
use of package as, 767 

Delay line, 501 
De Morgan's rules, 302 
Density distribution of holes in base of 

transistor, 655 
Derivation of fundamental matrix equa­

tion and formulas, 439-441 
Design of circuits that compute func­

tions, 346-351 
condition function table, 346 
(See also Circuit design) 

Designation numbers, 321-324 
basis, 321 
to Boolean function, 324-343, 362-366 
of Boolean functions, 322 
Boolean'matrices and, 419-423 
of combined elements, 322 
under constrained basis, 370-372 
of elementary elements,· 321 

Diagonal matrix, 467 
Difference, definition, 503 
Differencing, 503 

(See also Addition; Subtraction) 
Differential equatiotls, 200-203 
Differentiation, 196-198, 199 

by definition; 196 
by polynomial approximation, 197 
by undetermined coefficients, 199 

Diffusion, in semiconductors, 647 
in transistors, 651-652 

Digital-to-analog conversion, 739, 742-
744 

bibliography, 760-762 
electronic, 742 
mechanical, 742 
(See also Analog-to-digital'conversion) 

Digital computer applications (see Ap­
plications) 

Digital computer block diagram, 25-26 
Digital control (see Applications; Con­

trol) 
Digital differential analyzer, 257-262 

advantages, 262 
bibliography, 286 
computing units, 258 
concept, 257, 259 
programming, 260 
purpose, 257 

Digital switching circuits (see Gates; 
Gating) 

Digital transducers, 747 
(See also Input-output methods) 

Digitalization (see Designation numbers) 
Diode decoding matrices, diode jumpers, 

547-548 
Diode digital circuits, bibliography, 685 
Diode-gated circuits, 667-671, 698-703 

magnetic amplifier, 698-703 
negative logic, 668 
positive logic, 668 
transistor amplifier, 667-671 

Diode gates, 310 
Diode jumpers, 548 
Diode matrices as decoding circuits, 547 
Diode memory, 53 
Diodes, semiconductor, 647-650 

avalanche breakdown in, 650 
majority-carri~rcurrent, 648 
minority-carrier current, 648 
state of equilibrium, 648 
Zener effect, 650 

symbol for, 667 
tunnel (see Tunnel diode) 

Direct-coupled transistor circuits, 673, 
674 

Direct switched input transducers, 748 
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Discrete sampling in analog-to-digital 
conversion, 740-742 

Disjunction, 298 
Disjunctive normal form, 324 
Disks, magnetic, 737 
Division, binary, 513-516 

decimal, 516-517 
floating-point operation, 538 
rapid, 533-537 

in computers, 534 
flow chart, 535 
method, 533 
rationale, 535-537 

Division algorithm, 92 
Division instructions, 113 
Domains in magnetic materials, 694 
Donor impurities, 647 
Doped semiconductors, 647, 680 
Doubling method of analog-to-digital 

conversion, 745, 746 
Dropping a bit, 136 
Drum, magnetic, 52, 737 

nonreturn-to-zero writing methods, 
734 

reading and writing head, 562 
return-to-zero writing, 732-734 

Drum memory, array of numbers stored, 
274,563 

channels, 562 
clocking with, 572 
computational-array, 279 
parallel read-out, 564 

. searching, 279 
sectors, 562 
serial read-out, 562-564 

Drum synchronizing channel, 572-573 
Dummy comparisons, 84 
Dummy instruction, 74 
Duty cycle of Pedagac, 766 
Dynamic behavior of transistor, 660-

667 
Dynamic circuitry, 624-626 
Dynamic flip-flop, 487, 488 

initial clearing, 556 
Dynamic gating systems, 624-626 
Dynamic program debugging, 131-134 

automonitor, 132 
break-point, 132 

E function, 419 
E matrix, 420 

generation, 420, 442 
under constraints, 463 

(See also Fundamental matrix equa-
·ti6ns) ; 

Efficiency of codifying, 243 

Electron conduction in semiconductors,.: 
546 

Electronic aspects of computer, 38 
Electronic design of computer circuitry,· 

55 
Electronic design of Pedagac, 764-786 

(See also Pedagac) 
Electronic functions of packages, 624 
Elementary computational methods in 

circuit design, 368-413 
Elementary elements, 298 

designation numbers, 321 
included, 326-329 

determining, 328-329, 364 
independent, 368 
nonincluded, 328 

Elementary product, 325 
Elementary sum, 325 
Elements of Boolean matrix, 356 
Elimination pairs of positions, 326-329 
Emitter of transistor, 652 

grounded, 653-654, 656 
equivalent circuit for, 658-667 

Encoding, 242 
Encoding circuits, 553 
Energy-band diagram of tunnel diode, 

680, 681 
English, logical translation, 318 . 
Equality of Boolean matrices, 441 

(See also Equivalence) 
Equalizer circuit, 41, 42, 137, 312, 314 

comparison, 137 
Equations, algebraic, 178-183 

Boolean algebraic, proving, 302-304 
(See also Boolean algebra) 

linear, simultaneous, 174-177 
numerical solutions as computer ap­

plications, 2-9 
transcendental, 178-183 

Equilibrium in junctions (diodes), 648 
Equivalence, Boolean, 299 

Boolean equations of, 379-391 
simultaneous, 385 

(See also Boolean algebra) 
Equivalence class, 253 
Equivalence relation, 253 
Equivalent circuit (see Transistor) 
Error, curves for, in function evaluation, 

187, 188, 191, 192 
experimental, 204 
formulas for, in differentiation and 

integration, 212 
pitfalls from, 209-211 
reliltive, 207 . 
sources, 203-204 
truncated, 203 
(Se¢ also A.ccuracy) . 
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Error detecting and correcting codes, 
244-247 

bibliography, 254 
Essential prime implicants, 335 

finding, 337-343 
Evolutionary tree of computer develop­

ment, 57 
Excess-three adder-subtractor, 508-510, 

526-528 
Excess-three addition, 507, 526 
Excess-three code, 90, 506-510, 517, 

526-528 
(See also Decimal-coded binary codes) 

Excess-three subtraction, 507-508, 527 
Excess-three subtractive complementer. 

509-510 
Execution of an instruction, 26 

control of, 568-571 
Expansion of function (see Functions) 
Experimental errors, 204 
Exponent, floating-point, 110, 538 
Exponent unit, 539 
Expressions in ALGOL, 161-162 
Extract instruction, 114-115 

use, 26,5 

F function, 420 
F matrix, 421 

generation, 421, 442 
under constraints, 463 

(See also Fundamental matrix equa­
tions) 

Fall phase in transistor equivalent circuit, 
666 

Fall time in transistor, 655 
False drop, probability, 249-252 
Faraday's law, review, 691-693 
Feedback method of analog-to-digital 

conversion, 745, 746 
Ferrite cores, 694 

(See also Cores) 
Ferromagnetism, 692 
File instruction, 116 
Film (see Magnetic-film memory) 
Finite differences for polynomials, 211 
5-cyclic code, 517 
5-421 code, 517 
Fixed memory, large, 753 
Flip-flop, 40, 404, 405 

synchronous dynamic, 487 
initial clearing, 556 

transistor, 676-679 
Flipping cores (see Cores, magnetic, 

switching) 
Floating point, 110 
Floating-point operations, 538-539 

Flow charting, 78-79 
symbols for, 78, 95 

Flow charts, accelerating convergence of 
iterative processes, 182 

algebraic-compiler, 158 
computation, of radiation intensity, 

107 
of yN, 98 

computer routine, 153 
evaluation of single function, 159 
generalized loop, 97 
initial read-in routine, 293 
instruction modification, 101 
interpretive routine, 143 

sequencing, 145 
loops within loops, 103 
merging of ordered lists, 237 
minimum wiring algorithm, 779, 781 
missile trajectory, 96 
ordering by merging, 239 
Pedagac phase sequencing, 581 
rapid division, 535 
ray tracing, 8 
read-in routine, 291 
real-time operating program, 265 
record common numbers on two 

ordered lists, 222 
serial division, 514 
setting up of subroutines, 105 
solution, of simultaneous linear equa-

tions, 177 
of sin x = 2 - 2x, 180 

split-tree method of table look-up, 122 
table look-up routine, 100 

Flux density, 691 
Flux switching (see Multiaperture 

devices) 
Folding theorem, 741-742 
for statements in ALGOL, 164 
Format, word, 71-77, 82, 84, 86-88 
Foundations of Boolean algebra, bibliog-

raphy, 316 
Four-address format, 71-77 
Four-address instruction system, func-

tions assigned to phases, 544 
Free elections in semiconductors, 646 
Function declarations in ALGOL, 167 
Function expressions in ALGOL, 162 
Function table, definition, 307, 346 
Functional calculus of symbolic logic, 296 
Functional description of computer, 

30-33 
Functional failure, probability, 636-640 
Functions, evaluation, 183-193, 198-200, 

213 
best-fit polynomial approximations, 

190-193, 213 
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Functions, evaluation, expansion, con­
tinued fraction approximation, 
184-186 

series approximations, 183 
flow chart, 159 
interpolation, 186-190 

Aitken's method, 189 
Monte Carlo method, 213 
polynomial approximations, 

190-193, 213 
undetermined coefficients, 198-199 

Fundamental formulas, 425, 439 
derivation, 439-441 

Fundamental matrix equations, deriva­
tion, 440 

in m-valued Post logic, 483 
in three-valued logic, 480 

Gates, 35, 38-40, 309-312 
and (see and gates) 
and-not, 540, 577, 578, 669, 673, 674 
cryotron, 711-714 
current-switching, 676 
decoding, 548-551 
digital-differential analyzer, 258-

260 
inverter, 311 
or (see or gate) 
or-not, 540, 577, 578, 669, 673, 674, 

701-702 
symbols for, 311, 578 

Gating, control pulse, 41-43 
(See also Control) 

core, 704-711 
dynamic, 624-626 
flip-flop, 626 
flux, 706-711 
magnetic, 704-711 
majority, 631, 640-642, 706, 718 
microwave, 714-718 
numerical quantity, 40 
parametric, 627-631 
phase, 627-631 
regeneration, 624-626 
static, 626 
types, 624-631 
(See also Packages) 

General net problem, 470-476 
General-purpose computer, 2 
Generalized address, 274-278 
go to statements in ALGOL, 164 
Graph, definition, 777 
Greatest lower bound of matrix solu­

tions,435 
Grounded-base transistor, 653-654 

Grounded-emitter transistor, 653-654, 
656 

equivalent circuit for, 658-667 

Half-adder, 44 (Ex. g) 
(See also Logical inequality) 

Head, reading and writing, 562, 572, 733 
Health computing system, 22 
Hexadecimal (see Sexadecimal) 
High-speed printer, 49, 754-755 
History, computer, 56 
Hogue magnetic amplifier, 703 
Holes in semiconductor, 646 
Hybrid ring, 715-718 
Hydrodynamics of blood flow, 5 
Hypercube representation of Boolean 

algebra, 361 
Hysteresis loop of magnetic core, 566, 

694,708 

Icand register, 511-513, 515-516 
Idling mode, 289 
Idling phases, 569 
Ier register, 511-513, 515-516 
if statements in ALGOL, 164 
Implicant, definition, 332 

(See also Prime implicant) 
Implications, 299 

Boolean matrices, 441 
solution to equations of, 386-388, 

402-404 
Impurities in semiconductors, 647 
In-out selector, 28 
Included and nonincluded elementary 

elements, determining, 328-329, 364 
elimination pairs of positions for, 

326-328 
Included zero, 529 

(See also Isolated units and zeros) 
Increasing circuit reliability, 634-642 
Index register, 109, 561 
Indexing (see Tabledex) 
Indirect addressing, 128 
Infinite decimals, 92 
Information retrieval, 2, 22 

bibliography, 253 
(See also Business logistic computer) 

in-out selector, 28 
Input-output buffer, 570 
Input-output instruction execution, 

phases, 570 
Input-output methods, 28, 732-763 

analog-to-digital conversion, 739, 742, 
744-747 

bibliography, 762 
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Input-output methods, character-reading 
machines, 749-752 

direct switched, 748 
high-speed printer, 754 
magnetic tapes and drums, 732-739 
manual write-in, 748 
picture displays, 755 
picture-reading machine, 752 
speeds, 49 

Input-output problems, large-scale data 
processor, 282 

Input-output units, Pedagac, synchroni-
zation, 619 

Input-state diagram of circuit, 358 
Input subtractive complementer, 510 
Inscriber, 47 
Instruction decoder, 28, 31, 37, 553-554 

Pedagac, 606, 608-609 
Instruction execution, 26 

control, 568-571 
Instruction format, business logistic 

computer, 273-277 
four-address, 71-77 
one-address, 86-89 
Pedagac, 290 
three-address, 81-84 
two-address, 84-86 

Instruction modification, 99-102 
Instruction register, 31, 559-561 

Pedagac, 606, 608-609 
Instruction sequencing (see Control) 
Instruction types, 108-118 

arithmetic, 110-113 
bit-handling, 114-115 
comparison of words, 115 
decision, 115-116 
input-output, 117 
logical, 114 
read and write, 117 
recursion-aiding, 116-117 
register-modifying, 116-117 
shift, 115 
switch-sensing, 116 

Integration, by definition, 193 
by polynomial approximations, 195 
by Simpson's rule, 195 
by trapezoid rule, 194 
by undetermined coefficients, 198-200 

In tercedence, 482 
International Algebraic Language (see 

ALGOL) 
Interpolation, 186-190 
Interpretation of word, 30 
Interpretive routines, 139-148 

complications, 148 
mathematical, 139-142 
simulation ai, 142-148 

Intersection of sets, 305 
Intrinsic semiconductors, 647 
Invariance of implication under multipli­

cation of Boolean matrice~, 442 
Inventory control, 18-20 

(See also Business logistic computer) 
Inversion of bit, 323 
Inverter gate, 311 

(See also and-not gate; not gate; or-not 
gate) 

Isolated units and zeros, 530, 540 
Isolation of magnetic core stages, 699 
Item, 215 
Item list searching, 219 
Iteration, 95 

and recursion codes, 95-99 
Iterative process, accelerating, 180-183 

Jump, negative, 115 
Jump instruction, conditional (see 

Comparison instruction; Decision 
instructions) 

unconditional, 85, 87 
Jump table, 118-119, 263 
Junctions, semiconductors, 647-650 

(See also Diodes) 

Karnaugh map, 363 
Kilomegagate systems, 722 

Labeling of words, 222 
Language, 159 

anatomy of, 160 
International Algebraic (see ALGOL) 

Least upper bound of matrix solution, 
429 

Levels of diode gating in transistors, 
670-671 

Library of subroutines, 108 
Limitations, of packages, 577-578 

in parallel carry generation, 520 
Linear Boolean equations (see Boolean 

equations) 
Linear ordering, 253 
Lines of induction, 691 
List, characteristic, 215 

item, 215 
ordering, 218, 230-241 
popUlation-based, 221 
searching, 219 
substantive-based, 221 

Logic, core, parallel clock-pulse, 702-703 
series clock-pulse, 701-702 

current-switching,. 674-676 
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Logic, majority, 640-642 
negative, 668 
probabilistic, 636-640 
(See also Boolean algebra; Symbolic 

log~c) . . . 
Logical addition, 114,298, 322 

Boolean matrix, 442 
Logical building blocks, 38-43 
Logical-control computer, 262-267 
Logical design, adder-subtractor, parallel, 

519-525 
serial, 491-496 

complementer, 496-497 
decimal, 509":"510 

of computer circuitry (see Types of 
circuit problems) 

control (see Control) 
counter, 488-491 
flip-flop, dynamic, 687-688 
methods of recording, 576 
Pedagac, 586-621 

Logical inequality, 114, 495 
Logical instructions; 114-115 
Logical mUltiplication, 114, 297, 322 

Boolean matfi~; 441 
Logical operations, 297-298, 317-318 

derived from adder, '494-496 
Logical translation of English, 318 

bibliography, 319 
Logical unit,,494-496 
Logistic computer (see Business logistic 

computer) , . 
. Look-up routine, binomial-coefficient, 100 
Loops (see Recursion codes; Recursive 

compiler) , . 
Loops within loops, 101, 103 
Lowest solution, general Boolean matrix 

equations, 432-434 . 

MAD (see Multiaperture'devices) 
Magnetic amplifier circuits, 698-703 

Hogue, 703 
Ramey, 701 

Magnetic circuit, 689-693 
reluctance, 693 
susceptibility, 692 

Magnetic cores (see Cores; Multiaperture 
devices) 

Magnetic disks, 737 . 
Magnetic drum (see Drum) 
Magnetic~'el~llle'nts, physics, bibliog-

raphy,719 
Magnetic-film memory;' 72g:,:. 732 

bibliography, 759 
·nondestructive read":out, 730-732 
simultaneous read-write, 73~732 

Magnetic flux, 691 
Magnetic gating, 704-711 
Magnetic materials, ferrite, 694 

properties, 693-698 
square hysteresis loop, 693 

Magnetic susceptibility, 692 
M;agnetic tape (see Tape) 
Maintenance, 474-476 

bibliography, 171 
Maintenance routines, 135-139 
Major mUltiplication, 112, 511 

inhibit signal, 556 
Majority-carrier current in junctions and 

diodes, 648 
Majority circuit, 631, 640-642, 706, 718 
Majority gating, 631, 640-642, 706, 718 
Majority logic, 640-642 
Man-machine simulation, 16-18 
Management decisions, 15 
Mantissa, floating-point word, 110, 538 
Manual searching methods, 223-226 
Manual write-in input methods, 748 
Many-valued logic (see Multivalued 

logic) 
Marginal-punch cards, 223 
Mathematical interpretive routine, 

139-142 
Matrix, diagonal, 467 

permutation; 437 
pseudopermutation, 434, 439-441 

(See also Unitary matrix equations) 
selection, core, 725, 726 

diode, 547-552 
state,'359 
(See also Boolean matrices; Boolean 

matrix equations) 
Matrix equations (see Boolean matrix 

equations) 
Mechanical analog-to-digital conversion, 

742 
Medical diagnosis, aids to, 21-23 
Memory, 26-27 

large fiXed, 753-754 
parallel, 564-568 
serial, 562-564 
speed, 49 
(See also Cores; Disks; Drum; Mag,. 

rietic-film memory; Memory sys­
tems; Multiaperture devices; Tape) 

Memory access time, definition, 53 
in serial memories, 564 

Memory address, definition, 30 
Memory selection, 562-568 
Memory space, sharing, 148 
Memory systems, 50-54 

bibliography, 757-759 
Merging, ordering by, 236-241 
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Microprogramming, 128 
Microwave computer components and 

gating, 714-718 
bibliography, 723 

Microwave computers, representation of 
information, 714-715 

Minimizing circuits (see Simplification) 
Minimum access coding, 88 
Minimum computer, 129 
Minimum tree, definition, 778 
Minimum-wiring algorithms, 778-782 
Minimum-wiring theory, 773-782 

definitions of terms, 777 
Minor cycle, definition, 498 
Minor multiplication, 112, 511 
Minority carrier current in junctions 

and diodes, 648 
Mirror notation in core gating, 704 
Modern computer techniques, 679-684, 

711-718 
Mongrel form, 329-330 
Monte Carlo method and bibliography, 

213 
Multiaperture devices, 706-711, 726-728 

bibliography, 721 
gating with, 706-711 
memory, 726-728 
shift register, 709 

Multihole cores (see Multiaperture 
devices) 

MUltiple-component computing system, 
bibliography, 287 

MUltiple-unit systems, design, 283 
Multiplication, binary, serial, 511-513 

Boolean matrix (see Boolean matrices) 
decimal, serial, 516-517 
and division, 69-71. 
floating, 113, 538-539 
major, 113, 511 
minor, 113, 511 
rapid, 528-533 

in parallel computer, 530-533 
in serial computer, 530-531 
short cuts, 528, 529, 531 

MUltiplication instructions, 113 
Multiplication tables, 70 
Multiply control signals, 555 
Multivalued Post logics, bibliography, 

483 
solution to Boolean matrix equations, 

484 . 
Multiway branch, coding, 118 

n-type impurities, 647 
n-p junction (see p-n junction) 
n-p-n typ~ transistor, 657 

nand circuit, 540, 577, 578, 669, 673, 
674 

Negation, 298 
(See also not gate) 

Negation problems in assigning clock 
phases, 771-772 

Negative jump, 115 
Negative logic, 668 
Net, general, 470-476 
Nodes, wiring theory, 777 
Nondestructive read-out, 730-732 
Nonincluded elementary elements, 

328-329 
Nonreturn-to-zero writing, 734 
nor circuit, 540, 577, 578, 669, 670, 673, 

674, 701-702 
Normalizing, 111, 538 
not gate, 40, 311 

basic building blocks, 38-40, 576 
core, 705 
microwave, 718 
multiaperture, 710-711 

Number expressions in ALGOL, 161 
Number systems, 62-71 
Numbers, input-output, 1, 44 

random, 213 
types in computers, 75 

Numerical analysis, 173-214 
bibliography, 213-214 

Numerical approximations, errors, 
203-204 

Numerical solutions to equations, 2-9 

Octal number system, 63 
addition tables, 70 
conversion, 63-67 
multiplication tables, 70 

One-address format, 86-88 
One-address instruction system, 86-88 

functions assigned to phases, 545 
One-plus-one address instruction system, 

88 
Operations (see Instruction format; 

Instruction types) 
Operations phase generator, logical 

design, 614-615 
Operations signal generator, 554-556, 

586-590 
Pedagac, 586-590 

or gate, 38-40, 310 
basic building blocks, 40, 576 
core, 705 
cryotron, 712-713 
microwave, 717 

or inverter, 540, 577, 578, 669, 673, 674, 
701-702 
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or-inverter package, 670 673 
or-not gate, 540, 577, 578, 669, 673, 674, 

701-702 
Ordering, 230-241 

bibliography, 253 
definition, 218 
linear, 253 
methods, comparison, 241 

maximum in-pass, 231-232 
merging, 236-241 
minimum in-pass, 231-232 
radix coefficients, 232-233 
transposition, 232 

partial, definition, 253 
population-based, 221 
substantive-based, 221 

Oscillators, clock, 35, 573 
Out-scriber, 50 
Output devices, 28, 747-756 
Output digital transducers, 748 
Output subtractive complementer, 505, 

510 
Overflow, 112, 505 
Overlap time, 632-633 

p-type impurities, 647 
p-n junction, recombination current, 

649 
thermal current, 649 

p-n-p transistor, 651, 652 
(See also Transistors) 

Packages, 576 
and-or, 577 
electronic design of Pedagac type, 

765-771 
electronic functions, 624 
function, 576 
limitations, 577-578 
or-and-or, 577 
or-inverter, 670, 673 
Pedagac, 578 

output waveform, 765 
representation, 579 
timing diagram, 632 
transistor flip-flop, 677 
transistor type, 577-578 
use of clock pulse, 578 

Parallel adder, auxiliary carry functions 
for, 522-525 

binary carry generation, 519-522 
logical design, 519-525 

Parallel adder-subtractor combination, 
525-526 

Parallel arithmetic unit, 525-528 
Parallel clock-pulse core logic, 702-703 
Parallel clocking, 572 

Parallel computers, 485-486 
arithmetic operations, 530-533 

Parallel counters, 491 
of Pedagac, 607, 613, 614 

Parallel decimal addition and subtrac­
tion, 526-528 

Parallel memories, 564-568 
(See also Core memory; Magnetic-film 

memory; Multiaperture devices) 
Parametric amplification, 627-631 
Parametric amplifier, gating, 630, 715 
Parametron, 630-631 

analogy with tunnel diode, 683 
bibliography, 643 

Parity bit, 635, 737 
(See also Redundant codifying) 

Partial ordering, definition, 253 
Path, wiring theory, definition, 777 
Pedagac, 288-294, 575-621, 764-806 

alphabetic wiring table, 786 
arithmetic unit, 288, 585, 590-606 
block diagram, 288, 583 

arithmetic unit, 585 
card rack, 777 
cards, 768-771 
clock-phase assignment, 771-773 
clock-phase system, 765-766 
coding manual, 289 
electronic design, 764-786 

problems in, 765-771 
initial read-in subroutine; 291 
logical design, 575-619 

of arithmetic unit, 596-600 
equations for, 790-794 

of buffer, 617-619 
equations for, 802-804 

of control unit, 608-613 
equations for, 794-802 

of in-out phase generator, 619 
equations for, 802-806 

of operations phase generator, 614 
equations fo'r, 802-806 

of operations signal generator, 
588-589 

equations for, 787-790 
of push-button signal generators, 619 

equations for, 805-806 
packages, 578, 764-766, 768 
phases, 580-583 
read-in routine, initial, 291-292 
schematic wiring table, 786 
systems design,288-294 
wiring problem,776 
wiring table, 782-786 
word format, 288, 290 

Peek-a-boo ,cards, 224 
Peirce arrow function (see and-not gate) 
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Permanent conditions in searching, 
definition, 227 . 

Permeability, 692 
Permutation matrices, 397, 434, 437 
Phase.,to-pulse script conversion, 718 
Phase pulses, 498 
Phase-script method of information 

representation, 715 
Phase-selector switch, 126 
Phase sequencing, in instruction execu­

tion, 568-571 
of Pedagac, 581 

Phase signal representation, 627 
Phases, functions assigned to, four-, 

three-, two-, one-address systems, 
544-545 

of Pedagac, 580-583 
role of, 543-546 

Picture displays, 755 
Picture-reading machine, 11, 752 
Polynomial approximations, 190 

best fit, 191-193, 213 
differentiation by,197 
integration by, 195 
series, 183-184 
solution to differential equation by, 

201 
Polynomial interpolation, 186 
Population-based ordering, 221 
Positive logic, 667 
Post logics, many-valued, 482-484 
Post-mortem program debugging, 131, 

134 
Power positions, definition, 337 
Power-series approximation, 184 
Precession in shift register, 499, 500 
Prime implicant, 331, 332 

charts, 332, 334 
essential, 335 

obtaining directly, 336-342 
generating, 332 

Primitive rules, of inference, 317 
of substitution, 317 

Primitive tautologies, 317 
Probabilistic logic, 636-640 
Probabilistic matrix, 636 
Product, elementary, 325 

logical (see Logical multiplication) 
transposition of Boolean matrix, 442 

Program, 94 
automonitor, 133 
debugging, 62, 131-134 

bibliography, 171 
Programmer, definition, 45 
Programming, bibliography, 129 

business logistic computer, 277-278 
,., digital-differential analyzer, 260 

Programming, real-time control com·' 
puter, 264 

for Tabledex, 225 
Proper pattern, wiring theory, 777 
Propositional calculus, 297 

(See also Symbolic logic) 
Propositional operations, 297-298 
Pseudopermutation transformation, 434, 

439-441 
(See also Unitary matrix equations) 

Pulse-to-phase-script conversion, 718 
Pulse-script method of information 

representation, 715 
Pulses, 34 

amplification, 576, 625-627 
attenuation, 35 
clock (see Clock pulse) 
clock-phase, 632 
overlap time, 632.:....633 
repetition time, 631 
resh,aping, 576, 625-627, 630, 671 
synchronizing, 576, 625-627 
transfer time, 631 
width, 633 

Punched cards, as input and output 
method, 28, 46, 223 

reader, 47 
Punched paper tape, 28, 45 
Pushbuttons, functions, 126, 289-290, 

581 
signal generator, logical design, 

616-619 
synchronization, 618 

Quotient, rapid division, 534, 541 
serial division, 513 

R matrix, 397, 421 
generation, 421-423 

under constraints, 464-465 
(See also Fundamental equation) 

R-l permutation matrix, 398 
Radix, 62 

ordering by, 232-233 
Ramey magnetic amplifier, 701 
Ramp method of analog-to-digital 

conversion, 746-747 
Random numbers, generation, 213 
Rapid arithmetic operations, 528-541 

bibliography, 541 
Rapid division, 533-537, 540-541 

flow chart, 535 
Rapid mUltiplication, 528-533 

effectiveness, 531 
parallel computer, 53D. 
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Read-in routine, flow chart, 291 
initial, 120, 291 
Pedagac, 292 

Read and write, simultaneous, 730-732 
Read-write cycle for magnetic-core 

memories, 725-726 
Read and write instructions, 108, 117, 

120 
Reading, from magnetic core, 54, 725 

into magnetic-film memories, 729 
Reading heads, 562, 572, 733 
Real numbers, 92 
Real-time control computer, 262-267 

external-control instruction, 266 
programming, 264 

Recombination current in p-n junction, 
649 

Recursion-aiding instructions, 108, 
116-117 

Recursion codes, 95-99 
Recursive circuits, 351-355, 404 
Recursive compiler, 158 
Redundancy, majority logic, 640 

probabilistic logic, 636 
Redundant codifying, 243-247 
Redundant information, parity-bit, 

635 
Regeneration gating, 624-626 
Registers, accumulator (see Accumulator) 

current-address (see Current-address 
register) 

delay line (continuously shifting), 
498-501 

icand, 511-513, 515-516 
ier, 511-513, 515-516 
index, 109, 561 
shift, 488 
shift control, 557 
temporary storage, 485 

Relative address, 109 
Relative counters, 109, 561 
Relative error, 207 
Relaxed conditions of searching, 226-229 
Relay gates, 39-40 
Reliability, bibliography, 643 

general considerations, 634-635 
majority logic, 640-642 
methods of increasing, 634-643 
probabilistic logic, 636-640 

Reluctance of magnetic circuits, 693 
Repeater packages of Pedagac, 768 
Repetition time, 631 
Representation, of Boolean algebra, 

hypercube, 361 
lattice diagram, 362 
Venn diagram, 361 

of package, 578-579 

Reservation system, airline, 20-21 
Reshaping of pulses, 576, 625-627, 630, 

671 
Resistance-coupled transistor circuits, 

672 
Response time of transistor, 655, 662-667 
Result array, 384, 423, 446 
Result matrix, 403 
Retentivity in magnetic materials, 693 
Retiming in transistor diode-gated 

package, 671 
Retrieval of information, 22 

(See also Searching) 
Retrieval computer, 269 
Return jump instruction, 116, 140 
Return-to-zero writing on tapes and 

drums, 732 
Right-hand rule, 689 
Rise phase, 662 
Rise time in transistor, 655 
Role of phases, 543-546 
Round numbers, 204, 205 
Round-off errors, 204 
Rounding, 205 
Routine (see Subroutine) 
Rules, primitive logical, 317 

of thumb, minimizing number of 
inputs to gates of decoding 
circuits, 551 

significant figure loss, 208-209 
Run button (see Pushbuttons) 
Runge-Kutta method of solution of 

differential equation, 212 

Sampling, discrete, effects of, 740-742 
Sampling theorem (folding theorem), 742 
Saturation, in magnetic materials, 693 

in transistors, 655, 663-665 
Scaling, 78, 110, 260 
Schematic wiring table of Pedagac, 786 
Searching, definition, 215 

drum, 279 
methods, 218-230 

with computers, 218 
manual, 223 
Tabledex, 220-222, 408 

with permanent conditions, 227 
with preferential conditions, 228 
problems of, in terms of Boolean 

algebra, 407 
programming for, 222-223 
for r out of n characteristics, 227 
with relaxed conditions, 226, 228-229 
(See also Codifying; Sorting) 

Searching computer, 257, 268-270 
Sector, definition, 562 
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Sector counter, 563, 573 
Pedagac, 607, 612-613 

Sector selector, 563, 564 
Pedagac, 606, 610-611 

Selection, address, 543-546, 559-561 
argument, 28 

Selection ratio in magnetic-core 
memories, 724-725 

Selector, in-out, 28, 618 
Self-clocking on magnetic tape, 737 
Self-correcting redundant codification, 

244-247 
Semiconductor devices, bibliography, 

685-688 
Semiconductor physics, bibliography, 

684 
Semiconductors, 645-647 

doped, 647 
electrical conductivity in, 645 
free electrons in, 646 
holes in, 646 
impurities in, 647 
junctions and diodes, 647-650 
pure (intrinsic), 647 

Sensing of core memory, 567, 694-698, 
704, 724-726 

Sentential examples, 408-413, 476-479 
Separation of magnetic-core inputs and 

outputs, 698 
Sequencing of clock phases, 568-571, 

632-634 
Serial adders (see Adder) 
Serial clocking, 572 
Serial computers, 37, 485 
Serial division, 513-516 

binary, 513 
decimal, 516 
flow chart for, 514 
sign generator for, 516 

Serial memories, 562-564 
(See also Disks; Drum memorYi Tape) 

Serial multiplication, 511-513 
binary, 511 
decimal, 516 
sign generator for, 516 
use in, of accumulator, 511, 512 

of icand register, 511, 512 
of ier register, 511, 512 

Serial subtractor (see Adder and sub­
tractor combination) 

Series approximation, 183-184 
(See also Polynomial approximations) 

Series clock-pulse core logic, 701-702 
Sets, definition, 304 

elements, 304 
Sexadecimal, 63, 64 

conversion, 63-67 

Sharing high-speed memory, 148 
Sheffer stroke, 318 

(See also or-not gate) 
Shift instructions, 115 
. Shift registers, 488 

continuously shifting, 498-501 
formula for, 501 

control, 557 
core, 699 
multiaperture device, 709 
precession in, 499-501 

Sign bit, 77, 503 
Sign conditions for sum and difference, 

504, 505 
Sign generator, multiplication and 

division, 516 
Signal amplification (see Amplification) 
Signal isolation in magnetic-core circuits, 

699 
Significant figures, 204-211 
Simplest form (see Absolute simplest 

form) 
Simplest product of sums, 342 
Simplest sum of products, 344-345 

constrained basis, 371-372 
decimal method for, 365 
Harris-Elbourn method, 336-343 
Quine-McCluskey method, 331-336 

Simplification, of Boolean functions, 
bibliography, 366 

chart methods, 362-364 
of circuit design by constraints, 376 

Simpson's rule, integration by, 195 
Simulation, 2 

industrial dynamics, 13-16 
man-machine, 16-18 

Simulational routine, 140, 142-148 
Simultaneous Boolean equations, 

379-388, 402, 404 
Simultaneous changes of logical variables, 

398-400 
Simultaneous linear equations, 174-178 
Simultaneous read-write, 730-732 
Skipping of clock phases, 634, 766 
Small-signal equivalent circuit of 

transistor, 660-662 
Solid-state devices, semiconductors, 645 

tunnel diodes, 679 
Solutions of Boolean matrix equations 

(see Boolean matrix equations) 
Sort, simple, 226 
Sorting, bibliography, 253 

definition, 218 
of marginal-punched cards, 224 
(See also Ordering) 

Space, memory, sharing, 148 
Special coding techniques (see Coding) 



SUBJECT INDEX 833 

Special-purpose computers, 2, 256-281 
business logistics, 271-281 
digital differential analyzer, 257-262 
information retrieval, 268-271 
real-time logical control, 262-267 

Speed, of computer, 27, 34, 148-150 
of information conversion from one 

medium to another, table, 47, 49 
Split tree, 118 
Square-hysteresis loop, 693 
Standard address for return jump, 141 
Standard basis, 322 
Start button (see Pushbuttons) 
Sta te diagram, 358 
State matrix, 359 
Statements, 162 
States of circuit, 357-360 
Static (flip-flop) gating systems, 626 
Stop button (see Pushbuttons) 
Stop instruction, 74, 289, 581, 583 
stop statements in ALGOL, 164 
Storage location, definition, 30 
Storage time in transistor, 655, 663-665 
String of units in rapid multiplication, 

529,530 
Strip lines, 714 
Stroke, Sheffer, 318 
Subroutine, binomial-coefficient look-up, 

100 
column-adding, 102 
definition, 104 
flow chart for setting up, 105 
library, 108 
Pedagac read-in, 291 
sin x, 102 
square root, 98 
table look-up, 122 

Substantive-based ordering, 221 
Subtraction, binary and octal, 69 

binary parallel, 526 
binary serial, 491-497 
decimal, in excess three, 506-508 

parallel, 526 
definition, 503 

Subtraction instruction, 112 
Subtractive complementer, 496-497 

excess-three, 509-510 
input, 510 
output, 505, 510 
parallel arithmetic unit, 526 

Subtree, definitions, 778 
Successive approximations, 178-183 
Sum, and difference, condition table, 503 

sign conditions, 504 
elementary, 325 

definition, 503 
Superconductivity in cryotron, 711-712 

Superimposed irredundant codification, 
247-252 

Susceptibility, 692 
Switch, one-shot and on-off, 119 
Switch declarations in ALGOL, 166 
Switching circuits, 366-367 

bibliography, 367 
transmission functions, 366 

Switching core (see Cores) 
Symbolic address, 151 
Symbolic code, 80 
Symbolic coding, 79, 84 
Symbolic language, 61 
Symbolic logic, 296-301 

axiomatic development, 315 
bibliography, 316 

combined elements, equivalence, 299 
implications, 299 
tautology, 299 

elementary elements, 298 
formal theory, bibliography, 317 
propositional operations, 297-298 
propositions, 297 
truth tables, 300-301 

Symbols, core mirror notation, 704 
diode, 667 
flow chart, 78, 95 
gate, 311, 578 
logical operation, 114, 298, 299 
matrix operation, 356, 441-442, 444, 

480, 484 
package, 579 
transistor, 652, 657 
tunnel diode, 681 

Synchronization, 34, 624 
of input-output units of Pedagac, 618 

Synchronizers, 571, 619 
pushbuttons, 619 

Synchronous dynamic flip-flop, 487 
Synchronous operation, 498 
Synchronous recursive function circuits, 

351-356 
timing diagram, 354 

Syntax (see ALGOL) 
System engineering and bibliography, 287 
Systems design, digital computers, 

specifications, 282 
large-scale data processor, 281-286 

mUltiple-unit, 283, 284 
Pedagac, 288-294 
purpose, 256 
special-purpose computers (see 

Special-purpose computers) 

Table look-up, 121-123 
differentiation by, 197 
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Tabledex,: 220-221 
advantages, 408 
computer generation of manual, 225 

Tally, 96 
Tape, magnetic, 48, 737 

clocking, 734 
input devices, 46, 48 
nonreturn-to-zero writing, 734 
odd parity bit, 737 
output devices, 28, 46 
return-to-zero writing, 732-734 
self-clocking scheme, 737 

Tautology, 299-300 
Taylor series, 190, 192 
Thermal current in p-n junctions, 649 
Theta product of Boolean matrices, 

444-447 
in multivalued logic, 483, 484 

Thin films (see Magnetic-film memory) 
Three-address format, 82 
Three-address instruction system, 81-84 

functions assigned to phases, 544 
Three-valued logic, 406-407 

Boolean matrix equation, 479-482 
(See also Multivalued logic) 

Timing, and counters, 571-573 
problems in, 766-768 
synchronous circuits, 353 

Timing diagram, four-clock phase 
system, 638 

package, 632 . 
synchronous circuit, 354 

Transducers, 13, 747 . . 
Transfer instruction, 84, 85, 87 

functions assigned to phases, 544,545 
Transfer time of pulse, 631, 632 ' . 
Transfluxor, 706 
Transformation to absolute simplest 

form, 396-400 
Transistors, 650-679 

a ratio, 653 
as amplifier, 669-671 
base, 652 
fJ ratio, 653 
bibliographies, 685-687 
characteristic curves, 653-655 
circuits using, current-switching, 

674-676 
diode-gated, 669-672 
direct-coupled, 673-674 
flip-flops, 676-679 

shift register, 679 
resistance-coupled, 672-673 

collector, 652 
conventional current directions in, 

652, 657 
emitter, 652 

Transistors, equivalent circuit for, 658-
667. 

bibliography, 685 
large-signal, fall phase, 664, 666 

rise phase, 662-663, 664 
saturation and storage in, 663-665 

large-signal d-c, 659 
small-signal, 660-662 
variational, 660-662 

fall time, 655 
grounded-emitter, as switches, 656 
n-p-n type, 656 
operating range (cutoff, active, 

saturation), 655 
response time, 655 
rise time, 655 
storage time, 655 
symbolism for, 652, 657 

Transitive property of equivalence 
relation, 253 

Translating computing unit, 282-283 
Translation of English, logical, 318 

bibliography, 319 
Translator compiler, 151-153 
Transmission functions, 366 . 
Transpose of Boolean matrix, 426, 442 
Transposition, ordering by, 232 
Trapezoid rule for integration, 194 
Tree, definition, 778 

split, 118 
Truncated errors, 203 
Truth tables, 300-301, 323 
Tunnel diode, 679-684 

bibliography, 687 
characteristics, 681 
digital circuit, 682 
energy-band diagram, 681 
parametron analogy, 683 
symbol for, 681 

Tunneling, 680 
Turing machine, 129 
Two-address instruction format, 84 
Two-address system, 84-86 

functions assigned to phases, add 
instruction, 544 

2-421 Code, 517 
Types, of circuit problems, 415-418 

with constraints, 462-465 
examples, general net, 470-476 

ordinary equations of equivalence, 
465-468 

inverse solution to, 468-469 
type 1, 448-449 
type 2, 450-452 
type 3, 453-462 

fundamental formulas for, 426 
of unitary matrix equations; 43?-:-43?, 
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Undetermined coefficients, function 
evaluation by, 198-200 

Union of sets, 305 
Unit delay, 353, 501 
Unit time interval, 486, 498, 632-634 
Unit-time-interval counter, 573, 607, 

612-613 
Unitary matrix equations, 434-438, 

442-447 
conditions for existence of solution, 

436-438 
in multivalued logic, 479-483 
solution to types 1, 2, and 3, 435-439, 

480-483 
Unknown Boolean function (see Boolean 

equations) 
Unnormalized, definition, 111 
Unnormalized result, floating-point 

operation, 538 

Variable connector, 104-105 
Variables, expressions for, in ALGOL, 

simple, 161 
subscripted, 161 

'T eitch chart method of Boolean 
simplification, 362-363 

Venn diagram, 361 
Verbally described problems, 347-351 
Voltage clamping, 668 

Waveform of Pedagac packages, 765 
Wiring diagrams, bibliography, 786 
Wiring problem in computers, 773-782 
Wiring tables, 782-786 
Word block definition, 117 
Word format, 71-77, 82, 84, 86-88 

Pedagac, 288, 290 
Words, computer, definition, 30 

form, 34 
interpretation, 30 
labeling, 222 

Write, 725-726, 730-732 
Write instructions, 108, 117, 120 
Writing of code, steps in, 80 
Writing head, 562, 572, 733 

Xerography, 756 

Zener effect, 650 




