
Packard Bell Computer PB250 Program Library 
Catalog Number 0130 A 

IDENTIFICATION: SINGLE PRECISION FLOATING POINT PACKAGE 
Subroutine Package 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

RESTRICTIONS: 

STORAGE: 

TIMING: 

ACCURACY: 

USE· 

R. Johnsen, PBC 

23 April 1962 

To perform the basic arithmetic floating point operations. 

l . If division by zero is attempted, FDV will exit with 
no operations performed and no registers changed. No 
error indication is given. 

2. FSR makes no distinction between positive and 
negative number s. It will attempt to take the square 
root in either case. No error indication is given. 

122 sectors of one long line between sectors 000 and 340 
plusFOl-F06, FlO , Fl3 , andF17. NotallthelineOO 
channels are used by each subroutine. 

Float 
Float 
Fix 
Add 
Subtract 
Multiply 
Divide 
Square Root 
Square 

(FLO) 
(FLT) 
(FIX) 
(FAD) 
(FSB) 
(FMP) 
(FDV) 
(FSR) 
(FSO) 

396 µ sec 
588 µ sec 
780 µ sec 
984 µ sec 

1188µsec 
672 µ sec 
780 µ sec 
564 µ sec 
816 µsec 

The exponent and mantissa are each accurate to 21 bits 
plus sign. 

l. Floating Point Format 
A floating point number in this subroutine consists 

of two words in the following format: 

a. The first (high order) word contains a normal
ized mantissa with the binary point between bits 0 and 1. 
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USE (cont.): 

Catalog Number 0130 A 

b. The second (low order) word consists of an 
exponent which represents the scaling of the mantissa. 

Example: A floating point 1 in the AB registers 
would appear as follows (representation is in octal): 

+4000000 
A Register 

+0000001 
B Register 

A floating point -1 in the AB registers would 
take this form: 

-0000000 
A Register 

2. Use of Subroutines 

+0000000 
B Register 

a. To float a Fixed Point Number (FLO): 

Set Index with line location of subroutine. 

LDA 
LDC 
TRU 

argument 
return command 
entry (see Table 1) 

The argument must be a single -precision fixed 
point number scaled at Q = 21. Upon exit , the AB 
registers will contain a floating point number in the 
format de scribed above. 

b. To float a fixed point number (FLT): 
Set index with line location of subroutine. 

LDP 
LDC 
TRU 

argument 
return command 
entry (see Table 1) 

The argument must be a single-precision fixed 
point number. The Q of the fixed point number (Q 1) must 
be in B scaled at Q = 21. The fixed point number must be 
in A scaled at o

1
. 

c. To Elx a Floating Point Number (FIX): 

Set Index with line location of subroutine. 

LDP argument 
LDC return command 
TRU entry (see Table 1) 

The argument must be a floating point number 
as described above. Upon exit, the A register will con-
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USE (cont.): 

Catalog Number 0130 A 

tain a truncated fixed point integer with a fractional part 
in B, which will be the original fraction before truncation. 

d . F loating Square (FSQ) and Square Root (FSR): 

Set Index with line l ocation o f subroutine. 

LDP 
LDC 
TRU 

argument 
return command 
entry (see Table 1) 

The argument must be a floating point number 
in the format described above. 

e. Floating Add (FAD), Subtract (FSB), Multiply 
(FMP) and Divide (FDV): 

These routines each require two arguments. 
T he calling sequence is as follows: 

Set Index with line location of subroutine. 

Set one argument in F01-F02 (see below). 

LDP 
LDC 
TRU 

second argument 
return command 
entry (see Table l) 

Both arguments must be floating point numbers 
in the format described above. The argument in FO I -
F 02 must have its exponent in FOl and its mantissa in 
F 02; for FSB, this argument must be the minuend; 
whereas, for FDV this argument must be the dividend. 
The contents of F01-F02 will remain unchanged upon 
exit from the subroutine. 

Table 1 

Subroutine Entrances and Exits 

Subroutine Entrance Sector Exit Sector 

FLO 000 041 
FLT 360 041 
F IX 00 1 lot. 
FMP 074 164 
FSB 200 343 
FAD 221 343 
FDV 112 213 
FSR 012 073 
FSO 060 164 
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METHOD: 

Catalog Number 0130 A 

1. FLO: The number is normalized and the e xponent 
decremented from an initial value of 21. (The input 
comes in at Q = 21. 

2. FLT: The number, scaled at Q = Q
1

, is normalized 
and the exponent decremented from an initial value of Q

1
, 

scaled at Q = 21 . 

3 . FIX: The number is right shifted and the exponent 
incremented until (exp-21) = 0. Then tests for negative 
and fractional part determine if a correction must be 
added to the integer part to give a correct truncated 
result. 

4 . FSR: If the exponent was originally odd, the argu
ment is shifted right one place and the exponent incre -
mented. The exponent is then divided in two, and the 
square root of the mantissa taken. No normalization of 
the result is necessary. 

5. FSQ: This routine leaves the argument both in A, 
B and in the pseudo-accumulator (F01-F02) , and exits 
to FMP. 

6. FMP: First the mantissas are multiplied, then a 
test for -0000000 is made. If the t e st fails (results 
correct) the exponents are added and the mantissa 
normalized. If not, the implication is that -0000000 
has been multiplied by itself, which produces a result 
in the PB250 of -0000000, an inc orrect result. In this 
case, the correct result (+4000000) i s entered , and the 
two exponents are added and incremented by one. 

7. FSB: The A, B registers are complemented and 
the routine exits to FAD. A special sequence is 
necessary to complement -0000000 s ince the one
sector multiply used to complement all other numbers 
does not work on this exception. 

8. FAD: The two exponents are compared, the 
mantissa corresponding to the smaller exponent is 
shi fted right until the b inary points line up, and the 
common exponent is entered. The mantissas are then 
added. If overflow occurs, the mantissa is shifted 
right one place, the exponent incremented and the sign 
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METHOD (c ont.): 

Catalog Number 0130 A 

changed to correct the answer. If no overflow occur s, 
the result is normalized. 

8. FDV: The exponent of the divisor is subtracted 
from the exponent of the dividend, and the result saved. 
The dividend is shifted right one place, and the quotient 
taken. The new exponent is then entered and incremented 
by one to take care of the initial shift of the dividend. 
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lpbl P•okercl ••II Oompu'ter 
Pl 250 PIOllAM llSTllll 

PROBLEM~ __ .....;;S_in~g~l_e_.;.;.P_r_e_c_is_i_o_n __ Flo_a_t_i_n~g_P_o_i_n_t ______ ~ ID£NT NUMBER 0130 A 

PROGRAMMER R Johnsen 

.. AGE __ l __ OF __ 5~-

0ATE 23 April 1 962 --
LOC A TIOll l lllTllUCTIOll IYIHOLIC 

lllMAHI LOCATIOll 0' ADDlllH 

00002$ OO lSlOOO; STC Enter FLO 

002Sl 000; STC Enter FIX 

-~ · . .+- 003S4300; CLB Set to float 

__,,:_1_ 005S0300; ROT 

00 5S04 001 LDC Set initial exponent 

000 00051 Const 

~ 
035S 2000; NAD Float argument 

( 1 OS1 5001 SUB Decrement exponent 

000 00051 Const 

~ 
0 12SOJOO; IAC Set to fix 

013Sl 000; STC Enter FSR 

(J l 5S4 300; CLB Clear for fraction 

,!)_ Cl5S0 300; ROT 

O! 602S I C45S2300; SAI Fix argument 

_Cl'l_ 021 S2210 ; SRT Exp/2 
I 

02102sJ <22s o 100; IAC Position for root 

I 023o~s 1 (125 36001 TBN Exponent odd? 

I '.'4- j C30Sl 000 ; STC Save exp/2 

I I c .. 1s 2200 ; RSI Shift arg, incr exp __,;_ , 

O~i0.2.$ Cl S l OOO; STC Save exp/2 + l 

03102.$ 033S4400; CLC 

34 2.S 03SS4300; CLB Prepare for root 

036S0200; IBC Posit ion to exit 

064S3000; SQR Take square root 

I 
~ 041S 3700; TRU Exit FLO 

04502$ 047 3 500 1 TAN Check for ne_g_ ar_g_ 
•ace 11u 



1pb1 Paokarc:I Bell Oompu~er 
Pl 250 PIOGIAM LISTING 

PROBLEM ___ ~S~i_n~g_le__;,;P_r_e_c_i_s_io_n--"'F_l_o_a_ti_n~g~P __ o_in_t __ ~----------- IDENT NUMBER 0130A 
PAGE 2 OF _ _,5 __ 

PROGRAMMER R Johnsen DATE 23 April 1962 

LOCA TIOll llllTllUCTIOll IYMIOLIC 
111•,HU 

LOCATIOll 01' ADDlllll 

_!!__~ 
062$3700; TRU Exit FIX 

050$0300; ROT 

05202$ 053556001 CAM Check for fraction 

{~ 000 0000; Const 

055S0100; IAC Reposition integer 

05602$ 064SOZOO; IBC Reposition fraction 

06002$ 06 1Sl 300; SDP Enter FSO 

06302$ 075$0100; IAC Position for multiply 

_.._ I 065S0300; ROT Root _. A 

;°\' 102 7500; TOF Exit FIX if no fraction 

z 072$14001 ADD Correct integer 

07050600; LDB Re -enter exponent 

07102$ 073S3700; TRU E xit FSR 

_p_11_.1., 000 00001 Const 

A_~J_ 102$3700; TRU E xit FIX 

,.,J 075$0100; IAC Enter FMP 

07602$ 077$1 ZOO; STB Save exp f3 

10002$ 10250600; LDB Set to multiply 

10302$ 104Sll00; STA Set exit 

10502$ 134S3200; MUP Multiply 

11 202$ 113Sl000; STC Enter FDV 

11402$ 115556001 CAM 

~ ~ 
000 0000; icon st Exit if divide by 0 

lJ& 133 7500; TOF 

f /? 12080100; IAC Set divisor 

12102$ 12250500; LDA Enter ex~ 
•ace 11•A 
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1pb1 P•okerd Bell Computer 
Pl 250 PIOGllM llSYING 

PROBLEM~~~~S~iun~g~l~e_P~r~e~c~is~i~o~n~F~l~o~a-ti~n~g......,P~o~i~n-t~~~~~~~- IDENT NUM8ER 0130 A 
PAGE 3 OF 5 

PROGRAMMER R Johnsen DATE 23 April 1962 

l.OC A TIOll l lftTllUCTIOll tvlleOLIC 
lll•Alllct 

LOCATIOll Of' AODllllt 

12302$ 12481 200; STB Save exp a 

12502$ 12684300; CLB Clear for divide 

12702$ 13182210; SRT Position for divide 

13 102$ 16083 100; DIV Divide 

!3402$ 135S0100; IAC Preserve product 

13002$ 1375 0500; LDA Enter exp P 

14002$ l 41S l400; ADD Add exp a 

14202$ J43S0 100; IAC Set for normalize 

14402.$ 1455 56001 CAM 

I _L 200 0000; Cons~ Test exception 

·~ 150 75001 TOF 

1518 2000; NAD Normalize product 

l 52S 2200; RSI F ix special case 

1555 0200; IBC Position for exit 

153514001 ADD Clear sign 

200 0000; Const 

15550200; IBC Position for exit 

I::: o ,-
-~ 10483700 TRU Exit FMP 

16 ?5 1 bl8 0500; LDA Enter exp IL 

I ZO ?S 1045 1500; SUB Subtract exp ~ 

6 :: 2$ l 051400 1 ADD Increment exponent 

'~-
000 00001 Cons t 

I i - oso300; ROT Set for normalize 

-202.$ I 1 - 452000; NAD Normalize quotient 

i ;-:o..s I 11550200; IBC Position for exit 

- 2..5 I 2135 3100; TRU Exit_ED_Y 
·ac:c 110 



tpbi P•okerd ••II Computer 
Pl 250 PIOllAM LISTllU 

PROBLEM~~~~S~i~n~g~le;;;;....:P~r~e~c~i~s~io~n;:...::F~l~o~a~ti~n~ga....-;.P~o~in~t'--~~~~~~- 10£NT NUMBER 0130 A 
l'AGE 4 OF 5 

PROGRAMMER R Johnsen DATE 23 April 1962 

LOCATIOll llllTllUCTIOll IYlllOLIC .. , ...... 
LOCATIOll 01' AODlllll 

20002$ 20 1556001 c~ Enter FSB 

' 200 0000; Const 

., 203Sl000; STC Save exit 

20402$ 206 75001 TOF Check exception 

206S0100; IAC Position for complement 

~ 
210S l 6001 OPA Increment exponent 

212S4500; CLA Clear for complement 

~ 
000 00001 Const 

Lli_I 000 0000; Const 

I _lJ;.., 223S05001 LDA Enter correct complement 

21552110 i 5LT R eady for mult bit 

21502$ 2 16Sl6001 OPA Load mult bit 

000 00001 Const 

....!__.!_!_ 
000 0000; Const 

~ 222S3237; MUP Complement 

' 22351000; STC ;:; E nter FAD l 

' ....=.'...!:. 
225Sl300; SOP Save f3 

l ~ 100 0000; Const 

4 225Sl300; SOP Save f:3 

22702$ 236S0300; ROT Position exponent 

24002$ 241S1500; SUB E xp a. - exp /J 

24202$ 243S0100; IAC Set to line up args 

24402$ 250 34001 TCN Check relative magnitude 

!i: 246S0600 1 LOB Prepare to complement 

l '__b_ 000 00001 Con~ 

251S3200; MUP Complement difference 

PICC 176A 



1pb1 P•okercl • •II Computer 
Pl 250 PIOGIA M LISTllll 

IDENT NUMBER 0130 A 
l'AGE 5 OF __ 5 __ 

PROGRAMMER R Johns en DATE 23 ABil 1962 
LOCA TIOll lllaTaUCTIOll YlllOLIC ••••••• LOCATIOW 01' ADDHH 

~ 276S 2300 ; SA! Line up arguments 

:. 1_ 260S0 100; IAC Set to line up args 

26 102$ Z62S0500; LDA Enter argument 

Z63_Q_~ 3.1 .. l.S..u.Q..Q..· SA! Line up arguments 

27002$ 277S4300 ; CLB Clear unwanted portion 

30002$ ' zo 1s1600; DPA ~I.. add a., enter exp 

3030Z$ 3305 0200; IBC Position for normalize 

311 0~$ 323S4 300; CLB Clear unwanted portion 

324025 325Sl 600; DPA Add p, enter exp 

32702$ 330S0200; IBC Position for normalize 

33102$ 333 75001 TOF Check overflow 

33452000; NAD Normalize sum 

335S2200; RSI Reposit ion sum 

340S0200; IBC Position for exit 

336Sl 5001 SUB Change sign back 

.. .o::: zoo 0000; Con s • 

340S0200 ; IBC Position for exit 

34102$ 343S3700; TRU Exit FAD and F5B 

36002$ 361S l000; STC Enter FLT 

362025 363S0200; I BC 

3b4025 00554300; C L B 

•ace 11•• 



Packard Bell Computer 

IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

SP ACE: 
REQUIRED 

TIMING: 

ACCURACY: 

USE: 

L 

L 

PB250 P rogram Library 

Catalog Number 0500 

SIN-COS I 
Subroutine 

C. Yingst, PBCC 

January 18, 1961 

To find the sine or cosine of a given argument. 

71 words in one long line, plus channels F03, FlO, and 
Fl5 of line 00. 

3. 072 milliseconds maximum 

Maximum error, ::1:. 00001 

1. Calling Sequence 
Load index register with line number of subroutine 

LDA 9 (see paragraph 3, below) 
LDC return command 
TRU subroutine 

Transfer is to 350LL .. for sine & and to 345LL for cosine 
Q, where LL is the line number of the subroutine. 

2. Upon exit from the subroutine, the sin or cos will 
be in the A register scaled at Q = 0. For example: 

1., .... 

Sin 30° = +4000000 o 100. 

Sin 9 o0 = + 7 77 77 7 7 o I I I I t\ I \ \ ~ It I 

3. The argument, e, must be placed in the A register 
as an octal fraction of 360° scaled at Q = 0. For example: 

A, 
o0 

: + 0000000 ; 0"000 000 L"'O -+ "bv ~ 

I 

90° 

270° 

-90° 

+2000000 0,..010 CJOO 000 _,.. eJOO :: ... ~ 
= -

+6000000 /f() ooo vco _,. ()00 :: .... 7~ 
= 0 

ooo coo ~ C'b(.l ~ -.~ 

= -6000000 /A !fO 
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USE (cont.): 

METHOD: 

Catalog Number OSOO 

4. The Sine-Cosine subroutine will normally be on the 
same tape as the Arctan subroutine, as both programs 
occupy the same memory line . 

This s ubroutine essentially makes use of the following 
polynomial approximation: 

Sin TT X 
3 s 7 = c)x + c3x +CSX + C7X 2 

Where: -1 .s;;X ~l 

c1 = l.S70794852 

c3 = . 64S920978 

cs = . 079487663 

c1 = -.004362476 

Reference: "Approximations for Digital Computers," 
C. Hastings, Princeton University Press, 19SS, page 139 . 

- 2 -
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Pl 2SO PROGRAM ·llSTING 

PROB L EM SIN COS PUE Ol' _ _..3.__ 

PROGRAMMER C, YINGST DATE 2-15-61 

L 
LO CAT IO M IMSTOUCTIOM IYMIOLIC Rl MARll 

OP COOi 

34503$ 346S06031 LOB [> cos e ENTRANCE, e AT 0 

34603$ +2000000 90° SCALED AT 0 
e ___.,.f \ 5 COS 0 = SIN (90-0) 

34703$ 355S1100; STA 

3500~ 352 35031 TAN S IN e ENTRANCE, e AT 0 

3~031 DD3SlDOO• <;Tr CHECK IF NEGATIVE ANGLE 
35203$ 353S06031 LOB ELJMINATE NEGATIVE ANGLE 

180° SCALED AT O. 
35303$ +4000000 

35403$ 355Sl100; STA e ~f1 5 

3560~ 371S02001 IBC [> IF COS, COS 0 .. SIN (90-0) 
37203~ 37350100• IAC. 

37403$ 31ss1500 '7 SUB If SI N, S IN e = SIN (100-e) 

37603$ 000 35031 TAN 

37703$ 002S37031 TRU - . 
ELIMINATE· CARRY INTO SIGN POSITI ON. 

00003$ 001S14031 ADD OR MAKE cos (-e) = cos e 

L 00103.t .rxxxxxx 

~0203$ 003S1200; STB EXIT IN F03. 

00403$ 005S14Q31 ADD [> IS e;; 180° ? 

00503$ +4000000 YES If NEGATIVE. 

00603$ 021 35031 TAN 

00703$ 010S14031 ADD 

_QJ0031 ()()()O{)(' 

01103$ 012S56031 CAM IS e .. 90° ? 
YES IF OVERFLOW. L 

01203$ - 0000000 

01303j_ 016 75031 TOF v ....D.l.403~ 027 35031 TAN IS 0 >90° ? 
YES IF NEGATIVE 

01503$ 051S37031 TRU 

01603$ 323S05031 LOA SI N 90 = 1 

02103$ 022S14031 ADD IS X <?:. 270 ? 
0220::1~ -n< ~xx 

02303$ 024S56031 CAM 

_ _!12_4.Q3$_ 
CHECK FOR X = 270° 

- 0000000 

....Q..250~ 324 7503 1 TOF 
• • cc 116 



PB 250 PROGRAM llSTING 

PAGE 2 OF 3 
, 

PROGRAMMER c. Yft..ir,ST DATE 2-15·61 
LOCATION INST-UCTION IYNIOllC UNA-Kl 

OP CODE 

02603$ 051 35031 TAN TEST FOR x :::>" 270 
0270~ 030S1100· STA YES IF NEGA Tl VE 

03.1Q,3j,_ ~"'""'"'""l.''U SAM 
03203$ +6000000 CHECK FOR X = 180° 

03303$ 037 7503 1 TOF 

03403$ 035S4500; CLA 
COMPLEMENT 

_Q3~0~ 050S1500· SUB ARGUMENT 

..1l3.1n3.t "'....,"" 11._'il"l{t. 
~ ---<;µ SIN 180 ° = 0 

05103$ 05452100; LSD x SCALED AT 0 

05403$ 055S1100; STA x---.n5 SCALED AT 0 

05603$ 057S0100; IAC X-+C REG. SCALED AT 0 

06003$ _Ql55060C'. I ()R x---..B REG. 

_o:r6.n3.t. -125S.32007 MUP Xi.SCALED AT 0 

12503$ 12650100; ,IAC 
--I 

x1 --.c REG. 

1-- 12703$ lJ_QSl_OOQ; -- STC X2--.F 10 

I-- 1 3103~ - _l3.2S0603 I L ()R C7 SCALED AT -3 INTO B REG. 

t--13203$ - 7560415 C7 = - .004362476 AT -3. 

--1 nn.'.l~ t63S.3200 · _Ml.le_ 
f;~z.9 x1. C7 SCALED AT -2. 

' 
16303$ 164S14031 ADD Cs +'t' C7 SCALED AT -3 

i----1§403l_ +2426247 Cs = .079487663 SCALED AT -2 

1--16503$ 1 t::t::SQ.2QO; JFK X2-. B REG. -
16703$ 17050100; IAC Cs +)(2 C7 SCALED AT 5 -
17103* 220S3200; MUP 5 •..tt..)g x:i. Cs + x"" c7 -A REG. AT -2. --

~003$ - 22352200· --- , __ RSI ( xi. Cs+ x• c7) SCALED AT o. 

l-22303$--- ??ll'il40JI _Al)I) ( C3 + x;t. c5 +'f"c, ) AT 0, 

22403$ -2652235 C3 = ;645920978 AT O. -- -

2250:& 22G50100; IAC ( c~ + X4 C5 + x"" c7 )-+ C REG. 

1--2m3$ 23030600; LCB xi. SCALED AT O. -.B REG. --
23103$ ~61 53200; MUP is--.::.1)" (xz ~+~CS+ x"c,) AT 1. 

- -

26lQ_~ 26251403 1_ ADD ( c, + X2 C.3+ Xq.Cs+ x' C7) 

26203$ +6220773 c, Q 1.570794852 AT 1. 

26303$ 26450100; IAC .. I cc ,. 



Pl250 PROGRAM LISTING 

PROBLEM~__........,._........,...._~~~~~~~~~~~~~~~ PAGE 3 0, __ 3 __ 

PROGRAMMER C YINGST DATE 2-15-61 
LOCATION INSUUCTION &VMIOllC 

UMA~KI OP CODI 

26503$ 275S0600; LOB x SCALED AT ZERO 

~603j_ 325S3200_i MUP .S='t-")a ~ s 7 A xc,+x Ca+ x c5+ x c7 T 1. 

~::>':ln"I ... ...:r:z:z..~:z..~Tu.. 

32403$ 326S14031 VALUE Of S IN 90 

32503$ 327S2100; LSD 

32603$ +ooooool VALUE Of SIN 270 

..3.aI0.3,i 34.3S1500..• EXIT (TURN Off OVERfLOW) 

00001. ANS. A REG.. SCALED AT O. 

L. 

' 
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Packard Bell Computer Corporation PB250 Program Library 

IDENT IFICATION: 

AUTHOR: 

ACCEPT ED: 

PURPOSE: 

SPACE: 
REQUIRED 

TIMING: 

ACCURACY: 

USE : 

Catalog Number 0501 

ARCTAN (X/Y) 

C. Yingst, PBCC 

January 18, 1961 

To find the principal value, in radians, of tan- l(X/Y) 
for a given pair of arguments . 

102 words in one long line, p l us FOl, F03, F OS, Fll, 
Fl4, Fl5 of line 00. The storage requirements of the 
Arctan subroutine are compatible with those of the Sin
Cos subroutine (Cat. No. 5 00) . That is, the Arctan and 
Si n-Cos subroutines can occupy the same line simul
taneously. 

4 . 608 milliseconds maximum execution t i me . 

±.00001 

1. Calling Sequence 

L oad Index register with line number of subroutine. 

L OA 
LDB 
LDC 
TRU 

x 
y 
return command 
subroutine 

Note: X and Y can be at any scaling, but the scaling of 
X must equal the scaling of Y. 

T he subroutine is entered at sector 040, line LL, where 
LL i s the line number of the subroutine, and has been 
previously loaded into the Index register. 

2 . Upon exit from the subroutine, -& = arctan (X/Y)will 
be in the A register in radian units scaled at Q = 1. 

3. The Arctan subroutine will normally be on the same 
tape as the Sin-Cos subroutine, since both programs oc 
cupy the same memory line. 

- l -



METHOD: 

Catalog Number 0501 

Polynomial approximation for 0 < (X/ Y) < tan 7. 5° and 
continued fractions for tan 7. 5 ° ~ ( X/ Y) ~ 1. 

Should (X/Y) > l , the cotan-1 is found of (Y/X) for tan-l 
(X/Y) = cotan-1 (Y /X). 

The polynomial approximation used is: 

tan-
1 N~N [co - N

2
(Cl - C2N2l] 

with co = o. 9999999 

c
1 

= o. 3332966 

c
2 

= o. 1957408 

The continued fractions are: 

-1 
tan N~ N 

{

A + Al I 
0 IN2 + Bl 

with AO = O. 2388229 

- 2 -

A
1 

= 2. 4452053 Bl = 3. 9435297 

A
2 

= 1.3147472 B
2 

= 1. 7982496 



lpb.J Packard Bell Computer 

Pl 250 PROGRAM LISTING 

P ROB L EM ARCTAN 
PR OG RAMMER C YI NGST . 

LOCATION l ll lTll UCT I ON IYMIOLIC 
O~ COOl 

0_1.007_1 04151000· 5TC 
-
~4207_.i_ _Q!l,351200. 5TB 

04407$ 04551100; STA 

04607j_ 052 3507 1 TAN 

04101.t ....O..!?~ 3607 1 TBN 

05007$ 06351500; SUB -

- 0550?1 063S14001_ ADD 

- _ QfiAoll. -105. -35Qli TA...ti 

06507$ 112S3707 I TRU 
-

05207$ 057 3607 1 TBN -
05307j_ 103S1400j_ ADD 

..05..Z!lI!. ..l.03.Sl.500. ~U..ll 

10407$ 11 2 3507 1 
_Lt,N I--

10507$ 10650200; IBC -
f-- 1 QL07_i_ 11 0S0607 I LOB 

t- 11001.$. -[XX JUl 

1110~ 12550500; LOA 
~ 

-1.1201~ _11354400· CLC -
11 407$ 115S0300; ROT 

11 707$ 125S0400; LDC 

12607l 135S1200j_ STB 
1--

J 360ll_ _14054300 · CLB 

14107$ 17053100; DIV 

- - 17007j_ 172S1200· STB 

~1301.$. J.ll5l200: sra 
17507$ 17(;5()200 ; lllC ·-t---- - - t--

f-. _ 1 7707$. 20152200,i RS I 

- 20101:!; 201 3GOOI TON 

20::!07$ - - 210 34001 TCN 
- - -

20J0n dlJ!iJ/U7 I TRU 
.. -~--- - -

l'AGE OP'~4 __ _ 
DAT£ 2-21-61 

lllMAll•I 

ENTRANCE. EXIT INTO f01 

y INTO f03 

x INTO ro5 

15 X Nt:G. ? 

15 Y NEG. ? 

x - y 

x + y 

IS Y 7 X ? YES If NEG. 
x 7 Y 

IS Y iNEG ? 

x + y 

x - y 

IS X~Y ? YES If NEG. 

GET X/Y. 

SET INDICATOR WORD, e < 45~ 

Y INTO C REG. 
X INTO A REG. 

GET Y/X. 
SET IND ICATOR WORD, e > 45:" 

Y INTO A REG. 

X INTO B REG. 

N = X/Y OR 

N = v/x --. r 12 

N~f1 4 SCALED AT 0, 

CHECK FOR AIJ N or UNITY. 

N = 1 



[phJ Packard Bell Computer 

Pl 2SO PROGRAM LISTING 

PROGRAMMER C YINGST 
LOC4TIOM INIUUCTIOH JYlllOLIC 

0, COOi 

20407$ 213 34071 TCN 
-

20507$ 206S4500; CLA 

- 20701..t 225S5600J. CAM 

._ 22.601..i.. ..,.,,.,CA"!l'Y\J. ~LB 

- 23307$ 23552100; LSD 

- 23~t 261 7500_...i_ Tor 
) 

_2':i'501! '.'!1FiS0507_1 IDA 
31607$ -4667403 -45 

f- -
31707$ 070 3407 1 TCN 

-
r- 32001..t 361S3700• TRU 

~ 07252100_1 LSD 

t---0+4!"1' .. 1 l'\1 C:"!7('\('\ ". _IRU 

21007$ 211505071 LOA 
t--

1-- 211.olt +3110375 +45° 

21207$ 221S3700J TRU 
-
- 2130?! 214S0600; LOB 

- ~so it 244S3200_i MUL 

24407$ 245S4400; CLC 

24607$ 247SOOOO_i MRG 

25007.!k ::>')1511('\('\· SIA 

I- 2520Ji 253S15071 SUB [> 2"i311tl. +0106773 

1-25407$ 256 35001 TAN 

t- 255Qil 26350100_1 IAC 

::>1;.11~ ...,,, ~ ~""('\("'. RSI 

26707$ 270S14071 ADD 

2700'[t +3461320 B*2 

_2JJ07i 272S0100_...i_ IAC 

27307$ 274S0507 1 LOA t> -
,__27407_1 +2502232 A*2 

PAU: __,,2.___ 0' --"4'---
DATE 2-21-61 

UllAR•I 

N =1 

TEST f"OR N- 0 

N = 01 ARCTAN 0 = 0 
- 45° ,_A REG , 

CHECK IF N • -oO 

N = -1, ARCTAN (-1) m -45° 

N = -CO ARCTAN -cO.,,, - 90 

ARCTAN 1 .. 45 ° 

GET N2 SCALED AT 2, 

IS N.::. TAN 7.5 ° 

COMPUTE ARCTAN N "7 7.5° 

Nl + 82* SCALED AT 2, 

A\ SCALED AT 2 . 



[p};:[J Packard Bell Computer 
PI 2 S 0 PROGRAM LISTING 

PROBLEM PAGE J 0, 

~ 
PROGRAMMER DATE 2-21-61 

U MIOclC LOCUION INST•UCTION 0, COOl RlNARMt 

27507$ 303S4300; CLB 
A*:z. I (Nl:. + B*'2.) SCALED AT 2. 

30407 330S3100· DIV 

N l INTO A REG AT 0. 

332 STB P= A~ /(N 'l.. + B~)---. F14 

335 N 2. SCALED AT 2. 

\..... (N-i. + Bf ) SCALED AT 3, 
34207$ +3743054 B* a• SCALED AT 3 , I 

34307 354S15 SUB (N2 + B* I - P) SCALED AT 2, 

IAC 
35707$ 365505071 LOA Af , SCALED AT 3, 

36507$ +11 61762 A* 

36607 36 S4300· 

Af /(Na + B1* - P) SCALED AT 1. 
01707$ 02650300; ROT 

03007 077S14071 ADD A* 0 + Af / (N' +Bf - P) SCALED AT 1. 

10207$ 11250600J LOB N SCALED AT O. INTO B REG. 

11307 120S37071 RU 

N[At +Ar /(N:Z+ B~ - P) 

~ 151S1100• STA SCALED AT 1, 

LOB CHECK If ARCTAN N L 45° 

YES If NEG. EXIT. 

TAN 

ARCTAN N "7 45.
0 

11./2 
ADJUST ANSWER BY 11./2. 

217S37071 TRU 

L 

21707 23151500· SUB 



cpbJ Packard Bell Computer 

Pl 250 PROGRAM LISTING 

PROB LE M ARCTAN 
PROG RAMMER C YINGST . 

LO C ATION IH IUUCTION IY"IOLIC 
OP CODI 

23207$ 241 53700; TRU ~ 
~ 257506071 LOB 

-257ol.t ..±14 41602._ L 

2600lt 307S3200J_ MUP 

_JQ101i_ 3...1.Q.~!2Ql.I SUB 

31007$ +2525136 C_.1_ 

_3.U.Ol.t ~13!2Q.300 . ROT 

31507$ 344S3200J MUP 

34407$ 361S1407 1 ADD 

- 36107_1 +7777777 ~ 

36~t 36452200 · RSI 

36407$ 100S3707 1 TRU 

00001 

---.... --

~ 

.. 
PAGE 4 OF ~~--
DATE 2-21-61 

llllUllMI 

EX IT 
COMPUTE ARCTAN N ( 7 .5 o 

N '2 C-i 

N'Z. Ci. - c, 

N2. ( N'l. C'Z. - cJ 
Co + Nl( NZ. Ci - c, ] 



L 

L 

L 

L 

L 

Packard Bell Computer PB250 Program Library 

IDENTIFICATION: 

AUTHORS: 

ACCEPTED: 

PUR POSE: 

RESTRICTIONS: 

SPACE: 

TIMING: 

ACCURACY: 

USE: 

L OGARITHM, BASE 2, e , 10 
Fixed Point Subroutine 

P . Jarvi e , PBCC 
F. Valadez, PBCC 

April 15, 1961 

Catalog Number 0112 

To calculate the logarithm, base 2, e, or 10 of a single 
precision, binar y-scaled, fixed point number . 

l. The argument, X, must be greater than zero. 

2. The binary scale, Q, of the argument must be no 
greater, in magnitude, than 21. 

The routine is line relocatable and requires 86 sectors 
of one long line plus FOl , F04 through F06, and FlO 
through Fl 7 . The routine is designed to merge in the 
same line with kX. 

Base 10 
Base e 
Base 2 

1£1< 1 0-
6 

£ = A - T 

2 . 62 ms 
2. 81 ms 
3. 00 ms 

A =computed value 
T = true value 

l . Calling Sequence 

Set Index regi ste r with line number of subroutine 

LDA 
LDB 
LDC 
TRU 

- l -

argument @Q 
Q of argument @ 21 
return com.mand 
entry 

I 



USE (cont . ): 

METHOD: 

Catalog Number 0112 

Entry is 005LL for log2, OZSLL for loge, or 045LL for 
log10, where LL is the line location of the subroutine. 

2. Output 

The subroutine exists with the logarithm of the argu
ment in the combined AB registers scaled @Q = 6, 
and with overflow off. 

3. Error Alarms 

If the argument in the A re gi ste r is not greater than 
zero, the subroutine exists with all one's in AB and 
with overflow on. 

4. Program Tape 

The logarithm subroutine is on the same tape as the ex
ponential subroutine (catalog number 0113), since both 
have compatible storage requirements. 

X is reduced to a range where a continued fraction ap
proximation is valid. 

We have 

and 

wherenisanintegerand2-nX E [l/Z, 1) 

Now, letting X 
n 

so that 

= 

log2Xn 

logkX 

- z -

= log
2

e log X 
e n 

= logk2 (n + log2e logeXn) 

= (logk2)n + logke logeXn 



METHOD (cont . ): 

L 

L 

L 

L 

Catalog Number 01 12 

If Xn is far away from 1, a multiplier, 1 . 5, is introduced 
for further reduction, so that, finally, 

where 

Kk ~ e·k 1. 5 , x < . 875 
n 

0, x ~ . 875 
n 

and 

lAko 
Akll 

A 
3 1 

J 
Ak(t) = t + + 

It + A4 It + A2 

where A = 
ko : 

1/9 (logke) 

Akl = 17/9 (logke) 

A2 = 124/51 

A3 = -1250/(51 )
2 

A4 = 80/51 

- 3 -



L 

L 

L 

Catalo Number 0112 

store k2 
constants 

Flow Diagram 

LCXlARITHM, BASE 2, e, 10 

store ke 
constants 

set 
return 

form Xn 
and n 

yes 

store klO 
constants 

set overflow, 
all snes t~~ 

• 

(Xn-1) - t yea 
Xn> .875 t---..i 

no 

(l.5Xn-l) -+ t 
(-log21.5) 

(loS\{2)-Kk 

Sheet 1 of 2 



Flo" Diagram 

LOGARITHM, BASE 2, e, 10 

!orm logkX• 

Mkn+Ak(t)+~ 



[pbJ Packard Bell Comput:er 
PB 250 PROGRAM LISTING CATALOG Nt>1BER 0112 

POE 1 0' _4 __ _ 
DAU 5-5-61 

PROBLEM LOGARITHM, BASE 21 r 1 10 
PROGRAMMER f. VALADEZ 

LOCATION INITllUCTION IYIOOLIC lllMAllKI 
0~ COOi 

00506$ 015S7100J MQ. 

00606$ +7777777 -1:..QNSI_ 

~ 

01006$ +0!510226 CONST 

0110~ +2256002 CONST STORE COt~STANTS F"OR K = 2 

L ....Q1206t _+2426072 CON_sJ_ 

OJ 4Q_Qi +25631.1.6 CONST 

01506$ 056S1000J STC SET RETURN 

02506$ 03557100; MCL 

02606$ +54Cl7103 CONST 

L 
0300§! +o343434 CONST 

STORE CONSTANTS FOR K = t 

&3106! ...±li16lli CONST 

-1l320B.lk .1i161filB.. CONST 

03406$ +1707070 CONST 

03506$ 056S1000; STC SET RETURN 

04506$ 055S7100J MCL 

04606$ +2321012 CONST 

05006$ +0142647 CONST STORE CONSTANTS FOR K = 10 

05106lk +l 'St·~ CONST 

L 0520~ -2210664 LONSI: 

054f'lh~ +0644005 CONST 



~ Packard Bell Comput:er 
PB 250 PROGRAM LISTING CATAL.OG Nt>IBER 0112 
PROBLEM I OGAR ITHM BASE 2

1 
r, 10 

PROGRAMMER F. VALADEZ 
PAGE 2 Olf -'4"---
DA TE 5-5-61 

lOC4TIOH IHSTllUCTION 
SYMBOLIC llfllAllKI 
O~ COOi 

05506$ 056S1000; STC SET RETURN 

_D5206j,_ _ffifi_-350fil ...liliL 

06006$ 063S56061 CAM 
CHECK FOR ARGUMENT :!!: 0 

06306$ +0000000 CONST. 

06406$ 076 75061 TOF 

0650<it 066S0200J_ IBC [>FO~ Jl&106:l _(1105-4300. CL_6_ XN AND N 

07106$ 11 6S2000; NAD 

07606$ 126S4500; CLA ERROR RETURN 

11606$ 117S1100J STA 

12006$ 121S15061 SUB 

1210Qt +7000000 CONST 

1220~ 124 35061 TAN TEST FOR RANGE OF XN 

_l_230f\~ -1.31545.00• _cj._A 

12406$ 125S14061 ADD 

12506$ +7000000 CONST 

12606j_ 13052210• SRT 

-1.2.106.l _1_fi3..S.5.fi0fil CAM ERROR RETURN 

13006$ 131S0600; LDB I> SET K, 
1320~$ 133S1200j_ STB 

_13406$ _13-5._Sl 4061 ADD 
13506$ - 0000000 CONST 

FORM T 

13606$ 137S1400; ADD 

14006j_ 141S1100· STA 
14206$ 14450200: IBC 

...___ 

14506$ 146S0400; LDC 
COMPUTE- M • N 

14706$ 157S3200; MUP K 

J..51.Q.61 161 S...Q.400 ~ LDC: 

16206$ 164S1300; STD 



L 

L 

L 

cpbJ Packard Bell Computer 
Pl 250 PROGRAM llSTING 

PROBLEM _lOGARITHM. BASE 2. E, 10 
PROGRAM ER M VAl...AQ£Z. 

LOCA T ION INIT~UCTION IYNIOLIC 
OP COOi 

CATALOG NlM3ER 0112 
PUE 3 OP' 4 ----
OAT! 5 5 61 - -

IUNA~KI 

16306$ +0000000 CONST I>- £RROR RETURN 
J.6406$ ~3$0_~6 ! _LOA 

16606$ 167S0100; IAC 

17006$ 172S2210J SRT 

17206$ 173S16061 DPA 

173oq - 0000000 CONST COMPUTE A,K (r) 

_j_7_406~ i-6214431 LONS.I_ 

17506$ 176S0100; IAC 

17706J. 200S07061 LOP 

20006$ -~:rr CONST_ 

....20106!. - 6041606 __CilliSI_ 

20206$ 231S3100J DIV 

2030~ -7777777 CONST 

.20AQB,~ 2C'c:"a606l .1QB-
20506$ - 7777777 CONST ERROR RETURN 

20606$ 376S3700; TRU 

23106$ 234S0500J LOA 

23506$ 236S0300_i_ JillI. 

24006$ 241S1400; ADD 

24206j_ 245S2210_.L SRT 

?450£,4: -2._4RS16Qfil 12EA_ 

24606$ - 4000000 CONST 

24706$ +4671563 CONST I COMPUTE A K ( T) 

25006$ 25250600; LOB 

::>'\'.'lOh~ 254S0100• JAC 

?"""i;t 304S3l_OO• ...DJjl_ 

3040~ 305S0300; ROT 

30706:k 310S1400 · ADD 
31106$ 31JS0100; IAC 

t--

31406$ 321S0600J LOB 



LpbJ Packard Bell Computer 
PB 250 PROGRAM llSTING 

PROBLEM LOGARITHM, BASE 2, E, 10 

PROGRAMMER F VALADEZ . 
LOCATION INST~U CTION IYMIOLIC 

OP COOi 

32206$ 35153200; MUP 

35106$ 353S1500; SUB 

3540~$ 36252210_;_ SRT 

'.'.lf;2Q1'i '.'.lfiAS1£00_. _QI~ 

36606$ 367547061 ..LXE. 

36706j_ +0077777 CONST 

-1IOQF;!l\ _31fiS3100 • TRU 

CATALOG NLt-lBER 0112 
PAGE 4 OF ~~--

DATE 5- 5- 61 
IUMA~KI 

FORM A ( T) + I\ 

FORM A (r) + K K + MKN 

EXI T 



Packard Bell Computer PB250 Program Library 

Catalog Number 0113 

IDENTIFICATION: EXPONENTIAL, BASE 2, e, 10 
Fixed Point Subroutine 

AUTHORS: 

ACCEPTED: 

PURPOSE: 

RESTRICTIONS: 

STORAGE: 

TIMING: 

ACCURACY: 

P. Jarvie, PBCC 
F . Valadez, PBCC 

April 28, 1961 

To calculate 2, e, or l 0 to a given power, X. 

1 . The argument, X, must be limited as follows: 

a) Base 2 : x < 20. 4 

x < 14. 2 

x < 6 . 15 

b) Base e : 

c) Base 10: 

2. The binary scale, Q, of the argument must lie 
within the range: 

-6 ~ Q ~ 19 

81 sectors in one long line, plus FOl, F05, F06, Fl2, 
Fl3, and FIS. This routine is designed to merge in 
the same line with Logarithm, Base 2, e, 10 (catalog 
number 0112).Note: Sector 376 of the long line is used. 

Base 2 3. 32 ms 

Base e 3 . 56ms 

BaselO- - 3.80ms 

E: < 2 . 10- 6 

For X < 0, E = IEAI 

For X ~ 0, c = I CR I 

- l -

I 



ACC URACY (cont.): 

USE: 

METHOD: 

Catalog Number 0113 

where E. A = A-T 

ER = £ /T 
A 

and A computed value 

T true value 

l. C alling Sequence 

Set In dex register with line number of subroutine. 

LDA 

L DB 

LDC 

TRU 

X@Q 

Qx@21 

return command 

entry 

x x x 
Entry is OOOLL for l 0 , 020LL for e , and 040LL for 2 , 
whe r e LL is the line l:m:ation of the subroutine . 

2. Output 

The subroutine exits wit h the value of the exponential in 
the combined A B registers, scaled at 21. 

3. Error Alarms 

T here are no error alarms. Specifying an X or Q outside 
the allowable range will cause an erroneous answer to be 
computed. 

x 
A rational function approximation, A, was fowid to e 
which is very accurate for X f - (- . 13, +. 13): 

A = l + 12X 

(X-3)
2 + 3 

- 2 -



METHOD (cont.): 

L 

Now, since 

where n an integer 

and F' [ - _l .-!.) 
2 • 2 

and 

where f ~-(- .35, 35) 

and, also, since 

ef = B. ef + lj 
J 

for f f I. 
J 

where 1. = -log B. 
J e J 

and Bl = .75forI
1 

B2 = l. 00 for 1
2 

B3 = 1. 25 for 1
3 

Catalog Number 0113 

(K = 2, e, or 10) 

= 1, 2, 3 

= (-. 35, - . 12) 

= [- . 12, . 12] 
= ( . 12, . 35) 

Notingthatf+l. = ZE-(-.13, 13) 
J 

X n Z 
we have K = 2 B. e 

J 

or, finally, KX = 2nB.A(Z) 
J 

- 3 -



L 

Flow Diagram 

EXPONENTIAL, BASE 2, e, 10 

Catalog Number 0 1 13 

040 

eet re t urn 
ee t : 
n+F=Xlog 2 

2 

020 

eet return 
compute: 
n+F = X l og

2
e 

077 

to 
form n in A , 
Fin B 

143 

. 5 

n 

etore n 

156 

compute: 
f = F(log 2) 

e 

set return 
ompute: 
+F = Xlo~ 10 

n+l~n 

F-l~F 

Sheet 1 of 2 



Catalo Number 0113 

Flow Diagram 

EXPONENTIAL, BASE Z, e, 10 

n 

n 

compute 
z 

e 

zsz 

364 

376 
scale right 
to form 

e 2 B Zn@Zl 

Sheet 2 of Z '--



i:p:bJ Paokerd Bell Computer' 
PB 250 PROGRAM LIST I NG CATALOG- Nl>1BER 0113 
PROBLEM EXPONENTIAL, BASE 2~ t , 10 l'AG! 1 0, _3~--

f LA DEZ 
.· 

PROG RA MM ER , VA OAT£ ~-..li-:.fil 
LOCATION INIUUCTION an .. OLIC lllNAllKI 

OP CODI 

00006$ 001510001 STC 

0020~ 016504061 _LDC 

_fil606~ +65ll.5.1.1.. 
ENTRY FOR K • 10 

....c.a.!ll.SI. 
01706$ 025S13001 STD 

02006$ 021S1000J STC 

02206$ 023S04061 LDC 
ENTRY FOR K ,. t 

023012.t +2!'.Q.5244 CONST 

__fl2_11()1': .. ....Q2.SS.1.~ . , ..srn. 
02706$ 031S0300j_ ROT 

COMPUTE N + f If" K "" 101 t 

03306lk ,..,.,.,.,.,..,'.'l<lt MUP 
04006$ 041S10001 STC 

04206$ 045513001 STD 

04706$ 05554300_1 CLB ENTRY FOR K = 2 

0560/::t _Qfil_~~l!l • __s_irr 
06106$ 06550400) LDC 

L 

06206$ 06550400; LDC 

06606$ 067501001 IAC 

07001?! 07357100_1 MCL 

07206~ +CJuuu1'"'" _CONST 
07306$ 074S15061 SUB FORM I N IN A REG ISTER 

f IN B REGISTER 
07406$ +0000023 CONST 

07506$ 07650100; J AC 

07706$ 131S230Qi SAi 

1 :U.06~ _13251500· SUB 
13306$ 13650100; IAC 

13706$ 142S4500; CLA 

1430~ TBN TEST FOR f > .s 
150 36061 

_.1_44()/::~ ..1AfiS2.2l_Q_. ·SRT 

14606_!_ 155S1000· STC 

150_Q_6j_ 151S05061 LOA 



[p:bJ P a ckard Bell Computer 
PB 250 PROGRAM LISTING 

PROBLEM EXPONENTIAi BASE 2 1 E1 10 
PROGRAM M ER F VALADEZ 

LOC~TION IN&TllUCTION S1MIOLIO 
OP CODI 

1510~ -7171717 CONST v _l"i?ni;~ _1'1452200. RSI 
15406$ 15551000; _srr 

15606$ 160S04061 LDC [> 16006j_ +1 305621 CONST 

_lfil_06! 2l0 ... S.3200 . 
MUP 

TAN 
2-11'\nl':.4:. ??~ ..3506.1 

21106$ 212S15061 SUB 

21206$ +0200000 CONST 

213061 221 35061 TAN 

2140~ 215S14061 ADD 

2l5o.6.i.. .... .lF~'.MOl CONST 
21606$ 217S0406 1 LDC 

21706$ +0000017 CONST 

22006$ 251S1000; STC 

22106j_ 222S14061 ADD 

22206! +...Q..200000 J:illJ.Sl 
22306$ 224S14061 ADD 

22406$ +0200000 CONST 

22506$ 234 35061 TAN 

226061 227S1506 1 SUB 

22I0.6$... JUUUL CONST 
23006$ 232S0406 1 LDC 

23206$ +0000014 CONST 

23306$ 251S1000; STC 

23406$ 236S15061 SUB 

2360~ +5531324 CONST 

231.o.6.S 243.SQ4Qfil iDC 
24306$ +0000011 CONST 

24406$ 251S1000; STC 

CATALOG NUMBER 01 13 
PAGE 
DATE 

2 OF~3~--
5-8- 61 

ll lMA ll KI 

COMPUTE F = F (LOG e 2 ) 

DETERMINE RANGE OF r AND SELECT 
CORRESPONDING VALUES OF B) AND z 

L 



L 

L 

cp:bJ Packard Bell Computer 
Pl 250 PROGRAM LISTING 
PROBLEM ___ E~X_P_ON_E_N_T_IA_L_BA_S_E_2_,~c~,_1_0 _________ ~ 

CATALOG NLMBER 0113 
PAGE: 3 OF _3 __ _ 

PROGRAMMER _f_ ~.AO.EL DAT! -2.-8-61 
LOCATION INIT~UCTION IYlllOllC _, ... _"' 

O~ COOi 

25206$ 25350100; IAC 

25406j_ 256S46Qff_ AOC 

-25£06s -.J..lLlll...L C:ONSI. 
25706$ 306S3200; MUP 

30606$ 307S4300; CLB 

31006$ 312S14061 ADO 

3120~ +1400000 CONST z 
COMPUTE A (Z) - £ 

..3.13Q6!_ ...3l.4S01 ()Qi_ -1AC.. 

31506$ 31GS14061 ADD 

3160~ +6000000 CONST 

__ill0-6.$_ 346S3100_;_ DIV 

34606$ 35150400; LDC 

35206$ 353516061 DPA 

35306! +2S25253 CONST 

35506$ 36350200; J..BC.. [> 3640~ 37253200; MUP COMPUTE Bj A (Z) 

3_L~~ 37452110_1 SLT 

37406$ 37550400; LDC [> FORM 2N B' A(Z) 
37606$ 05352300; SAi J 

05306$ 06153700• TRU EX IT 




