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1.0 PREFACE 

1.0 PREFACE 

1.1 PREFACE TO REVISION E 

Revision E of the Common Modules Mathematica' librarj (CMMl) External 
Reference Specification (ERS) describes CM~L capabilities at Release 
1.1.3. This revision Incorporates reatur~s that were specified tn 
approved ~APs and other corrections and clarlfications to the text since 
the last complete update of the ERS. 

The mathematical functions, COTAN, EXTB, and INSB (DIP 54945) are new 
features for Release 1.1.3. Their error nu~bers have been changed from 
the ones specified in the OAP. The VAX_to_~180 conversion routines (DAP 
54821) were released at 1.1.2. 

1.2 SCOPE 

The C180 Mathematical Library, as defined in this document, is called 
the Common Modules Math Library (CMML), but is commonl, referred to as 
MATHlIB or the Math library. It is a col'ection of mathematical 
functions and routines, numeric and data conver~fon routines, and 
assembly language support system (AlSS) ro~tines that provide access to 
some machine language instruction capabilities ~ot otherwise availabte 
to non-assembly language programs. The nu~erlc conversion and assembly 
fanguage support routines will be referred t~ Joint'~ as the CMMl Common 
Support routines In this document. 

This document gives the external specifi~atlons of the CMMl but a1so 
includes some internal details because of Its 'r~quent use by product 
set developers. The A l S 5 r 0 uti n e sf 0 r mer ., y S J) e c if led j n 0 C S document 
53410, have been incorporated here because they are now a standard part 
of the CHHL. The CMMl common support modu'es are discussed separate', 
from the mathematical functions because they dif'er In linkage interface 
and error handling. 

Three appendices are included. Appendix ~ contains the CYBIl constant 
and type declarations needed by the nu~erlc-eonversion and AL5S 
routines. Appendix 8 contains the error neSS8Qe templates used by the 
mathematical functions and routines. Appe~dlx C contains a listing of 
the fjle used in converting CMMl's common deck PL from MADIFY format to 
SCU format. 

This document does not inctude information In the algorithms used by 
CMMl routines or error analyses of these r~utines. The algorithms are 
ina s tat e 0 f flu x , an d the tool s nee de d f' () r err () r an a tv s e s do no t 
currently exist. This information wi" be oubllshed in the CMMl 
Reference Manual. 
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1.2 SCOPE 

For performance reasons, most of the CMMl r~utines ~i11 be written in 
Cl80 assembly language. Some of the accessory and er~or processing code 
wil' be written in CYBIl. 

1.3 REFERENCES 

• 

.• 
• 

• 

.• 

• 

e,ber 180 Mainframe ModeJ-Independent Gen!r~J Design Specification 
(MIGOS) DeS log Id ARH1700. 

Cyber 180 System Interface Specification (SIS) DeS Log Id S21Q6 • 

CMMl Assembl'~Language Support System (4lSS) DeS log Id 53410. 

VAX fi Ie Migration DAP, DCS log Id 54143. 

CMMl VAX to C180 Conversion Routines ,.~~ DeS log Id 54821. 

CMMl ERS C180 Product Set and CDC fORrRA~ DAP' DeS log Id 5494.5. 
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2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 

2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 

2.1 INTRODUCTION 

The Mathematical Routines of CMMl are used to evaluate commonly 
occurring mathematical functions and oper~tions, qnd those required by 
the various I anguagestandards. All mathemati ca' routines wilt be 
written in C180 Assembly language (exceptions to this wil' be specified 
in the IPP update). 

Many of the functions of the Math library 1IfiF. be implemented in-line by 
C180 products. The in-fine version of a function returns the same 
result (for the same argument list) as the ~~th Libr~ry. 

2.2 NUMBER TYPES 

The mathematical routines deal with comput~ttons upon four different 
number types: 

1. INTEGER 

An integer number is a one-word right-just1.'ed tW?lS complement 64-bit 
representation of a value with a magnitude i, the range from -2**63 to 
2**63-1. 

(Reference the C180 MIGDS, section 2.2.2.) 

A II integers are consi dered standard forms. 

2. SINGLE (single precision floating point) 

A single precision floating point number c01s1sts of a sign bit, S, 
which is the sign of the fraction, a signed biased exponent (15 bits), 
and a fraction (48 bits) which is a'so cal1ed a coefficient or a 
mantissa. (Reference the C180 MIGOS, sectlo, 2.4.1.~ 
Single precision floating point (real) numbers in the C180 consist of 
two types, (not including coefficient sign), standard and non-standard. 
The standard numbers are those with expo,ents In the range 
3000(16' •• 4fff(16), inclusive, which have a non-zerJ fraction. Standard 
numbers also come in two types, normafized and unnormalized. A 
normalized standard number has a one in bit posftfon 16 (i.e., the most 
significant bit of the fraction). 

The range in magnitude, M, covered by standard. normal ized single 
precision numbers is 

t • • • • • 



1 

2 •• -4097 (= M (= (1-2**-48). 2 •• 4095 

CONTROL DATA CORPORATION - CJ~~A~Y PRIVATE - Revision E 
2-2 

C180 Common Modules Mathematical Library C:"ML) EqS 

2.0 MATHEMATICAL fUNCTIONS AND ROUTINES 
2.2 NUMBER TYPES 

(Approximately 14.4 decimal digits' of pr'"eeision). 

Non-standard floating point numbers have man, re'r~sentations; 

[ 5,5000000000000000(16) ] 

85/08/23 

+l-INF 
+I-Infinite Floating point numbers havi~g eXDonents in the range 

5QOO(16) •• 6FFF{16). 

+/-IND [ $,7000000000000000(16) ] 
+/-Indefinite, Floating point numbers havi~q e~Donents in the range 

INDEF 1000(16) •• 7FFF(16l. 

Zero (Zl) 

Zero (ZZ) 

Zero (Z3) 

Z er 0 (0) 

Zero: Floating point numbers having exponents in the 
range OOOO(16) •• OFFF(16). 

Underflow, zero: Floating poInt numbers having 
exponents in the range 1000(r&).~lfff(16). 

Zero: An unnormalized fJoati~g point number with a 
zero fraction and a standard e~ponent. 

Zero: A sign bit followed by 51 zer~ bits. 

(Reference the C180 MIGDS, Section 2.4.1.2-2.4.1.3 and Tab.e 2.4-1 for a 
full discussion of floating point numbers.) 

3. DOUBLE (precision ftoating point) 

A double precision floating point number C01sists Gf two words, both of 
which are single precision numbers. The c~e'ftcl~nt" of the second word 
is considered to be an extension of th~ fr~cti3n of the first word. 
yielding a 96-bit fraction. 

The exponent of the second word must be identlca' to that of the first 
wor d. 

The type of the first single number deter~ines the type of the double 
number. 

The range in magnitude, M, covered by stal'ldard, normalized double 
precision numbers is 

2**-4091 (= M <= (1-2**-q6). 2**4,Q5 
(Approximately 28.9 decimal digits of pr~cision). 

4. COMPLEX 

1 • 
I • 
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A complex number consists of two wor~s, eac~ a sfng'~ precision floating 
point number. The first word represents the r~at part of the complex 
number, the second word represents theimagi 1ary; par't. 

A complex number is considered to be +I-INDEF if either the reat or 
imaginary part is +/-INOEF. Similarly, a cGmpl~x number is considered 
to be +/-INF if either the real or imaginar'V part is +1-INf. 

2.3 GENERAL RULES 

The following genera' rules apply to the use l' these number forms in 
computationa. operations within the Math library: 

Rule number one: 
Unless specifically documented otherwise. if a st~ndard number of the 
appropriate type is employed in a computational operation, a standard 
number of the appropriate type witt result~ The rtoeumented exceptions 
to this cover such things as computing an ans~er which exceeds the 
limits of the standard forms, or perfor~i~g a m~thematically invalid 
operation. 

Rule number two: 
Unless specifically documented otherwise, if either: 

a.) A non-standard number, other than zer~ (1), 
computational operation, or 

is employed in a 

b.) The documented limits in rule ~u~ber one above are exceeded, 
error handling (see below) will occur.' The documented exceptions 
to this cover some cases wherein varlous non-standard numbers are 
within the domain of the function. 

These two rules define the limits of CDC suoport in the area and also 
the comp'eteness of the supporting document~tfon.\ 

2.4 DOCUMENTATION CONVENTIONS 

Certain conventions and definitions are obser~ed 1n this document. 

• 

• 

Symbolic names are always detimited by b'a"ks, and any alphabetic 
• etters appearing therein are in uPPl!r

t case. 

Both A and two quantities separated by a 
parentheses denote juxtaposition a,d 
complex or double precision quantities~1 

com~a and enclosed in 
are used in referring to 
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• 

• 

• 

• 

• 

• 

AI' values given are in decimal, unless otner141 se noted. When bit 
configurations are listed, the radix may be fisted in parentheses 
after the string. 

An argument 'ist is an ordered n-tupl~ 0' ar~uments 
XnJ, where Xl , •••. , Xn are the arguments In 
convenience, we identify arguments with corresponding 
:argument lists. 

[Xl , ••• , 
order. For 

one-member 

The domain of an entry point is the collection of argument lists 

for which that entry point has been designed tu return meaningful 
results without generating an error condftlon.\ 

The range of an entry point is the collection of results obtained 

by entering members of the domain into th~ entr~ point. 

Arguments of 
trigonometric 
noted. 

trigonometric functio"s 3"d results of inverse 
functions are measured i~ radians, unless otherwise 

The symbol * denotes muttiptication, 1 denotes 
denotes exponentiation. 

division:, and ** 

2.5 LINKAGE INTERFACE 

The mathematical routines are functions that return a single value to 
the cal' er. Their I inkage interface confor"ns' to the SIS conventions for 
scalar functions whose values are of known length 'ess than or equal to 
128 bits. 

Two modes of entry are provided; a call-bv~~~'er_nee linkage and a 
ca't-by-value J inkage. Under call-by-refer~nceJ r~gjster A4 points to 
the actual parameter list. Under calt-by-vqlue, the successive words of 
the successive arguments are 'aid out co"tiguouslV tn the X registers, 
beginning with X2,as described for register' cal' functions in the SIS. 
For example, the calling sequence to MlP$VITOO uses registers X2, X3, 
X4, where Xl holds the integer base, a~d X3 A X4 holds the double 
precision exponent. (This is in accor~~,ce with the SIS for C180 
software.) Calls to the mathematical routi~es ar~ by CAllSEG or CAllREL 
C180 instructions, and return is via the C181 RETlJR~ instruction. 

Upon normal return, result values are returhed in r~glsters XE and XF. 
64-bit results (type INTEGER and SINGLE) are returned in XF. 128-bit 
results (type DOUBLE and COMPLEX) are retJrhed in XEAXF (a'so denoted 
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(XE,Xf)).For type DOUBLE, the most significant part will be in XE. 
For type COMPLEX, the the real part wi.I bein XI:. 

CONTROL DATA CORPORATION - COMPANY PR!V1TE - Revision E 
2-5 

C180 Common Modules Mathematical library (C~Mll EQS 

2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.6 ERROR HANDLING 

2.6 ERROR HANDLING 
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Error recovery is the response of the C180 ~ath Libr~ry to the detection 
of an argument list or resu.t outside the doma'~ 0' the function. There 
are two modes of error recovery, dependl~g O~ ~hether the cal ling 
sequence w~s call-by-reference or call-by-va'ue. 

2.6.1 CALL-BY-REfERENCE 

Under caJI-by-reference, the Math LibrarY wilt generate the special 
software condition MATH_LIBRARY_ERROR. 

When an error occurs in a CMMl function under ca'l-by-reference, the 
following events occur: 

1. An appropriate abnormal status is set I~to globat variable 
MlV$STATUS (of type OSTSSTATUS). 

2. The appropriate default error value (indicated in the function 
descriptions) is placed in the result r~gister(sJ (XF or XEAXF). 
Register A4 will contain the pointer to the the parameter list 
passed to the cal t-b y - ref ere nee r 0 uti 1e. ' Register X D wi II contain 
the number of parameters for the ca"-b,-re'er~nce routine, for 
exempt e, 1 for MlPSRSIN, 2 for "1L·t')SRlTOl.! The User Condi tf on 
Register will be cleared of all arlth1Jetic err·ors. 

3. Ungated routine MlPSERROR_PROCESSOR is called with alt registers 
saved in the save area. 

4. MlPSERROR_PROCESSOR calls PMP$CAUSE_~O~OIrtO~ with user condition 
MATH_LIBRARY_ERROR and a pointer to the previous save area (the 
registers saved by the catl-by-refere"c~ rbutlne) as the condition 
descri ptor • 

5. Upon return from PMP$CAUSE_CONDITla~, MLP$ERROR_PROCESSOR is 
exited if the returned status is nor~a'. Otherwise PMP$ASORT is 
called with one of two statuses. Status ~LV'STATUS is used if 
there is no est a bt ish e d conditio" h a, d 1 e rf 0 r· MAT H _l I BRA R Y _ ERR 0 R • 
Otherwise the status returned from PM'$:AUSE_CONDITION is used. 

6. The call-by-reference routine Immediate'y returns if it is 
returned to. 
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The mathematical library error numbers and ~ess3ge templates are listed 
in Appendix B. All error numbers starting with 67 ~hjch are currently 
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undefined are reserved for future expansion of the ~ath library. 

2.6.2 CAll-BY-VAlUE 

Under calf-by-va'ue, a trap interrupt will be generated in the attempt 
to evaluate the function with a bad argu~e"t list. No further support 
wil' be supplied. Note that the cafl-by-vaftie linkage is designed for 
maximum speed when the argument list Is within the domain of the 
function. 

The error information regarding error number and error result is 
applicable only to the call by reference entr~ ooi~t. The value in the 
XF (or XEAXF) regist,eT is undefined in the case of a trap interrupt 
occurring during execution of call-by-value.! 

2.7 RELIABILITY AND PERFORMANCE 

It is desirable that computed results be 3ccurate to the fut' number of 
bits available to the result. Certain argu~ent r~ductions may make this 
prohibitivel, expensive, e.g., that for' Dst~, DenS, DTAN where the 
argument exceeds 2**47. Double prec·ision ar~ument r~ductjon is done in 
some cases for single precision functions In order to preserve precision 
and previous library capabi1ities but can in"~ence performance. 

In questions of timing versus memory r~quire~ents, differential 
proportional decreases in average execution time wf" be considered at 
least twice as important as the same differ"erttfa' pr'oportlona' decreases 
in memory size. The disappearance of flo3ting-oaiot instructions which 
round requires extra work at certain points of algorithms. lack of 
rounding in the floating-pojnt operatla,s ~a~es exact duplication of 
results obtained with the C170 Math library l~posstb'e, in genera'. As 
a result, programs calling math routines w~ich are i II-conditioned with 
respect to use of those routines will ShOM dl'fer~nces in output. In 
other programs, any differences will be minor'.; 

2.8 MATHEMATICAL FUNCTION SPECIFICATIONS 

In the following table, the set {N} reorese~ts the union of the sets 
{all standar~ numbers}, {OJ, {Zl}, {Z2}, {Z3}. (~alone will denote the 

• • • , 
• • 
• • • • 

• • • • • t 

• • • • 

• , 
• • 
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list of all members of {N}. This is done to slmp.ify the notation for 

union. For example, {N,x} will denote the union of {N} and {x}.) 

The set {I} is the set of all representable integer5~ (Again, I alone 
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witl denote the list of al' representable integers.) When the result is 

defined as a single or double precision nu~ber. the set {Il is the set 
of alt single or double numbers {N} such that the declmal representation 
has only zeros to the right of the decimal o3'nt. The symbol" <-" is 

used to indicate "is a member of". 

All references to "log" are natural toqarithms (base e), unless 
otherwise indicated. 
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2.8.148S 

function: ABS 

Description: Absolute value of a single pr~c1sion number. 

Entry points: 

Arguments: 

Domain: 

Resu.t: 

Range: 

calt-by-reference 
cal'-by-value 

51 - a single precision nu~ber~ 

51 <- {all single numbers} 

R - a single precision number~ 

M III '$ R A B S , A 8 S 
Mt 13 $VABS 

R <- {all non-negative si~q'e number~} 

Error results: no errors are generated by ~BS. 

85/08/23 
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2.8.2 AC OS 

Function: ACOS 

85/08/23 

Description: Inverse circular cosine of a single precision number. 

Entry points: 

Arguments:: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670001 
670002 
670003 

calt-by-reference 
call-by-value 

S1 - a single precision nu~ber. 

SI (- {n : In: < l.} 

R - a single precision number~t 

R <- {n : 0 < n < pi} 

Arguments 

51 : +1-INOEf 
SI : +/-INF 
:S1: > 1. 

M l 1> ~R AC 0 S, A C OS 
Mlll$VACOS 

Result 

+1'1D 
+11110 
+1'10 
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2.8.3 AIMAG 

Function: AIMAG 

85/08123 

Description: Imaginary part of a complex number. 

Entry points1 

Arguments: 

Domain: 

Result: 

~ angel 

catl-by-reference 
call-by-value 

Zl - a complex number. 

Zl <- {all complex numbers} 

R - a single precision number~ 

R <- {all single numbers} 

Error results: no errors are generated by 'I~lG 

MlP$RAIMAG, AIMAG 
MlP$VAIMAG 
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2.8.4 AINT 

Function: 

Description: 

Entry points: 

Ar gument s: 

Domain: 

Result: 

Ran ge: 

Error results: 

Error Number 

670004 
670005 

AINT 

Integer part of a single precision number. 
(Truncation) 

call-by-reference 
call-by-value 

S1 - a single precision nu~ber. 

S1 <- {N} 

R - a single precision number. 

R (- {Il 

Arguments 

51 -= +1-INOEf 
51 -= +I-INF 

Ml~$RAINT, AINT 
MlP$VAINT 

R as \J , t 

+1\10 
+t~o 
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2.8.5 AlOG 

function: AlOG 
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Description: Natural logarithm of a singte precision number. 

Entry points: 

Arguments: 

Domain: 

Resutt: 

Ran ge: 

Error results: 

Error Number 

610006 
670007 
670008 
670009 

call-by-reference 
ca'l-by-vatue 

$1 - a single precision nu~ber~ 

51 <- {n : n > o.} 

R - a single precision numher. 

R <- {n : :n: < 4095*log(2)} 

Argument.s 

S1 = +/-INDEF 
51 = +/-INF 
S1 • o. 
S1 < o. 

MlfJ$RALOG, AlOG 
Nllll$VAlOG 

Res u 't 
+1\10 
+I~!) 

+T'tO 
+1"40 
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2.8.6 AlOGiO 

Function: ALOGIO 

85/08/23 

Description: Common logarithm of a singt~ orecislon number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Errorresults= 

Error Number 

670010 
670011 
670012 
670013 

call-by-reference 
call-b.y-va lue 

51 - a single precision numher~ 

51 <- {n : n > o.} 

R - a single precision number. 

R <- {n : :n: < 409S*log('.)} 

Argument s 

51 a +/-INDEF 
51 = +/-INF 
51 :: o. 
S1 < o. 

MlOSRAlOGIO, ALOGIO 
MlP$VAlOGIO 

Q es uJ t 

+I~D 

+I~O 
+I~D 

+I\10 
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2.8.7 AMOO 

Function: AMon 
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Description: Remainder of a sing'e precision 1uotient. 

Entry points: 

Arguments: 

Domain: 

and 

and 

Result: 

Range: 

Error results: 

Error Number 

670014 
670015 
670016 
670017 
b70018 

call-by-reference 
call-by-va'ue 

51 - a single precision nu1tber'. 
S2 - a single precision number. 

S1 <- {N} 

S2 (- {n : n ",I o.} 

S1/52 <- {N} 

R - a single precision number'. 

R <- {N} 

Ar gument s 

51 = +.I-INDEF 
S2 s +I-INOEF 
S1 = +I-INF 
S2 = +I-INF 
S2 : O. 

~LD$RAMOO, AMOD 
ft1LP$VAMOD 

~ as u' t 

+1'10 
+I~O 

+I~O 
+Iti!) 
+I'4() 
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670019 51/52 :: +I-INF +!ND 
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2.8.8 ANINT 

Function: ANINT 
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Descrjption: Nearest integer to a single Grecision number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670020 
670021 

catl-by-reference 
call-by-vatue 

51 - a single precision nu~b~r. 

51 <- {N} 

R - a single precision number". 

R <- {I} 

Arguments 

51 = +/-INDEF 
S1 = +/-INF 

MlPSRANINT, ANINT 
Ml!J$VANINT 

Resu1t 

+I~O 

+I~O 
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2 .• 8.9 ASIN 

Function: ASIN 

85/08/23 

Description: Inverse circu.ar sine of a sf,gle pr~cision number. 

Entry points: 

.4 r gument s: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670022 
670023 
670024 

call-by-reference 
call-by-value 

S1 - a single precision nu~ber~ 

S1 <- {n : :n: < I.} 

R - a single precision number. 

R <- {n : ~n: < pi/Z} 

Arguments 

51 :& + I-IN OEF 
51 = +1-INf 
:Sl: > 1. 

Ml~$RASIN, ASIN 
MlP$ VASIN 

ReslJlt 

+I~O 

+r~n 
+INO 



1 

+ 

+ 

+ 
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2.8.10 ATAN 

Function: ATAN 

85/08/23 

Description: Inverse circular tangent of a sinqte precision number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670025 

call-by-reference 
cal'-by-value 

S1 - a single precision nu~her. 

S1 <- {N, +/-INF} 

R - a single precision number'. 

R <- {n ::n:< pi/Z} 

Arguments 

S1 :: +l-INDEF 

MlP$RATAN, ATAN 
MlJ»$VATAN 

~esult 

+I'ID 
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+ 

+ 

+ 
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2.8.11 ATAN2 

Function: ATAN2 

85/08/23 

Description: Inverse circular tangent of a single orecision quotient. 

Entry points: call-by-reference 
calt-by-value 

Arguments: 51 - a single precision nu~ber~ 
52 - a single precision nunber. 

Domain: 51 <- {N, +/-INF} 

and 52 <- {N, +I-INF} 

and (S1,S2) =/ (0.,0.) 

and (51,S2) =1 {+/INF,+/INF} 

Resul t: R - a single precision number~ 

Range: R (- {n : -pi < n < pi} 

Ml~$RATAN2, ATAN2 
MlP$VATAN2 



+ 

+ 

+ 

1 

+ 

+ 

Error results: 

Error Number 

670026 
670027 
670028 
610029 
610030 

Arguments 

S1 = +l-INDEF 
S2 a + 1- IN OEF 
SI = +l-INF and 52 = +I-INF 
SI = 52 = o. 
51/52 : +/-INF and 52 =1 0 

Result 

+IND 
+INO 
+IND 
+INO 
+INO 
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2.8.12 ATANH 

Function: ATANH 

85/08/23 

Description: Inverse hyperbolic tangent 0' a sinQle precision number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Ran ge: 

ca1'-by-reference 
ca't-by-value 

S1 - a single precision nu~ber. 

S1 (- {n : :n: < l.} 

R - a single precision number.; 

R <- {N} 

MlP$RATANH, ATANH 
M l J)$ VAT AN H 



+ 

... 

1 

... 

Error results: 

Error Number 

670031 
670032 
670033 

Arguments 

51 = +/-INDEf 
Sl= +/-INF 
:51: > 1. 

Result 

+I'40 
+I~!) 

+I'IO 
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2.8.13 C ASS 

Function: 

Description: 

Entry points: 

Arguments% 

Domain: 

Result: 

CABS 

Absolute value of a complex "~mber. 

call-by-reference 
cal '-by-value 

ZI - a complex number. 

MlP$RCABS, CABS 
ML"$VCABS 

11 <- {(nl,n2) : (n1**2'" ,,2**2)**1''12 <- {N}} 

R - a single precision number. 



... 

... 

1 

+ 

Range: 

Error results: 

Error Number 

670034 
610035 
6 "70036 

R <- {N} 

Argument s 

Zl = +/-INOEF 
II = +/-INF 
:Zl: = +INF 

R esu t t 

(+I~O, +INOl 
C+IND, +INO) 
(+INO, +INO) 
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2.8.14 ecos 

Function: ecos 

85/08/23 

Description: Circular cosine of a complex number. 

Entry points: 

Arguments: 

Domain: 

call-by-reference 
ca'l-by-value 

ZI - a complex number. 

Re(ZlJ <- {n : :n: < 2**47'" 

Mlll$RCCOS, CCOS 
Ml~$VCCOS 



+ 

... 

... 

+ 

+ 

+ 

1 

Result: 

Range: 

Error results: 

Error Number 

610037 
670038 
670039 

670040 

670041 

R - a complex number. 

Arguments 

Zlz "'/-INDEF 
lIz +/-INF 
:Re(Zl): > 2**41 

-Im(Zl) > 4095*'og(2) 

-Im(Zl) < -4095*log(2) 

Res uf t 

(+Itr4!), +INO) 
(+I~O, +INO) 
( ... I ~ D, ... I NO) 

(+INO, +INO) 

(0.',0.) 
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2.6.15 CEXP 

Function: CEXP 

85/08/23 

Description: Exponential function of a eo~p'ex number. 

Entry points: call-by-reference MtP$RCEXP, CEXP 



+ 

+ 

+ 

+ 

.. 
+ 

1 

Arguments: 

Domain: 

Resu't: 

Range: 

Error results: 

Error Number 

610042 
670043 
670044 

670045 

c a I I-b y- y a I ue Ml?$VCEXP 

ZI - a complex number. 

Im(Zl) <- {n : :n: < 2**41} 

RetZl) (- {n : n < 4095*log{21 and 

n > -4095*log(2J} 

R - a complex number. 

Arguments 

ZI = +/-INOEf 
ZI = +/-INF 
:Im(Zl}: > 2**47 

:RelZl}: > 4095*'og(2} 

Resutt 

(+I~n, +INO) 
(+INO, +INO) 
(+Ir-40, +INO) 

(+I~O, +INO) 
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2.8.16 CLOG 



+ 

+ 

+ 
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function: CLOG 

Description: 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 
---..- ...... -. __ ........ _--
610046 
670047 
670048 
610049 

Natural logarithm of a como'ex: n!J~ber'. 

cat'-by-reference 
ca I '-by-value 

ZI - a complex number. 

MlP$RClOG, CLOG 
Mtl>$\fCLOG 

ZI <- {(nl,n2J : (n1**2 + '2**2' •• 11~ (- {N}} 

Z 1 < - {( n 1, n 1) : ( n 1 , n 2 ) =r (0 .~,o. I) } 

R - a complex number. 

Re (f~ ) <- {N} 

Im(R) (- {n : -pi < n < pi} 

Ar gument s R esu' t 
.... ----- .... ..--..... -- ......... -.~ ...... 

Z1 "1: +/-INOEF (+It>40, +1 NO) 
ZI :: +I-INF (+rMO, +INO) 
:21: :: +INF (+INO, +INO) 
ZI :: (0.,0.) (+tNf), +INO) 
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85/08/23 



+ 

+ 
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2 <. 8 • 1 7 C ON J G 

Function: 

Description: 

Entry points: 

Arguments: 

Domain: 

Result: 

Ran ge: 

CONJG 

Conjugate of a complex number. 

call-by-reference 
caIJ-by-value 

ZI - a complex number. 

Zl -( {at I complex numbers} 

R - a complex number. 

R <- {all complex numbers} 

MlOSRCONJG, CONJG 
Ml~$VCONJG 

Error resultst no errors are generated by CCl~JG.;' 
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+ 

+ 

+ 
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2.8.16 COS 

2.8.18 COS 

function: 

Description: 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670050 
670051 
670052 

cos 

Circular cosine of a single pr~cisfan number. 

catl-by-reference 
cal'-by-v3tue 

S1 - a single precision nu~ber. 

51 <- {n : :n: < 2**47} 

R - a single precision number. 

R <- {n : : n: < I.} 

Arguments 

51 :: +1-INOEf 
51 :: +I-INF 
S1> 2**47 

t1l P $RCOS, COS 
MlP$ \fCOS 

Res u1 t 

+TriD 
+1'10 
+1'40 
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2. 8.19 COSO 

Function: coso 

85/08/23 

Description: Circular cosine of a single precision number in degrees. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670241 
670248 
610249 

caJI-by-reference 
call-by-vatue 

51 - a single precision nu~ber 

S1 <- {n : :n: < 2**47} 

R - a single precision number 

R <- (n : : n: < 1.} 

Arguments 

51 :: +1-INDEf 
S1 = +l-IN F 
: S 1: > 2**47 

Mt?$RCOSD, COSO 
MlP$ VCOSD 

Res ul t 

+t'1D 
+I~O 

+I~O 



1 

+ 

+ 

+ 

+ 
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2.8.20 COSH 

function: COSH 

85/08/23 

Description: Hyperbolic cosine of a single pr~eislon number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Err or r e .su f t s: 

Error Number 

670053 
670054 
670055 

call-by-reference 
ca'l-by-value 

S1 -a single precision nu",~er'. 

51 <- {n : :n: < 4095*log{~}} 

R - a single precision number~ 

R <- {N} 

Arguments 

51 -= +/-INDEF 
S1= +/-INF 
:51: > 4095*'og(2) 

Ml~:$RCOSH., COSH 
MlP$ VCOSH 

Res uf t 

+I'l1J 
+I'41) 
+I~D 



1 

+ 
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2.8.21 COT AN 

Function: COTAN 

85/08/23 

Description: Circular cotangent of a single orecision number. 

Entry points: 

Ar gumen ts: 

Domain: 

Result: 

Range: 

Error r esu' ts: 

Error number 

670254 
670255 
670256 
670265 

call-by-reference 
call-by-value 

$1 - a single precision number. 

Sl <- {o : O. < ~n: < ~*.47} 

R - a single precision number~ 

R <- {N.l 

Arguments 

51 • +/-INDEF 
51 ;: +/-INf 
S1 )2 2**47 
51 ;: o. 

MlP$RCOTAN 
MlPSVCOTAN 

Result 

+IND 
+INO 
+IND 
+INO 

, 
". • • 

• 1 

• • • • • 1 

• I 

• , 
• , 
• • • • • , , 
• • , 
• , 
• • 
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2.8.22 CSIN 

Function: 

Description: 

Entry points: 

Arguments: 

Domain: 

Res u It: 

Ran ge: 

Error results: 

Error Number 

670056 
b70057 
610058 

610059 

CSIN 

Circular sine of a complex ,u~ber. 

catt-by-reference 
ca'l-by-value 

Zl - a complex number. 

ReeZl) <- {n : :n: < 2**41} 

Mlt,)$RCSIN, CSIN 
MlP$VCSIN 

1m (Z 1 ) < - { n : : n: < 4 095 *10 9 ( 2 t ,. 

R - a complex number. 

Arguments 

ZI = +/-INOEF 
ZI= +/-INF 
:Re(Zl): > 2**47 

-:Im(Zl): > 4095*'og(2) 

Res lJ • t 

(+JNO, +INO) 
t+!NO, +INO) 
(+T~D, +INO) 

( + I ~ " , .. I NO ) 



1 
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• 
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2.8.23 CSQRT 

Function: 

o es cr i pt ion: 

Entry points: 

Arguments: 

CSQRT 

Square root of a complex nu~ber. 

call-by-reference 
call-by-value 

Zl - a complex number. 

85/08/23 

Ml~'RCSQRT, CSQRT 
MlP$VCSQRT 

Domatn Zl <- {(nl,nZJ : ({nl*.Z ... '2.*~)*.lJ2) • :nl: (- {N}} 

Result: 

Range: 

Error results: 

Error Number 

670060 
670061 
670062 

R - a complex number. 

R <- {(nl,nZ) : nl > o.} 

Arguments 

Zl :: + I-IN OEF 
ZI: ./-INf 
:Zl:+:nl: :: +INF 

Result 

(+t~o~ +INO) 
(+I~O~ +INO) 
(+ItiD, +INO) 



1 

+ 

+ 
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2.8.24 DABS 

Function: DABS 

85108/23 

Description: Absolute value of a doubfe 3r~cisio~ number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

call-by-reference 
ca II-by-va lue 

01 - a double precision number'. 

01 <- {al I double numbers} 

R - a double precision number~ 

Mll)$ RDABS. DABS 
MlP$VOABS 

R (- (all non-negative double-or~clsion numbers) 

Error results: no errors are generated by OASS 
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2.8.25 DACOS 

Function: OAeos 

85/08/23 

Description: Inverse circular cosine of a double precision number. 

Entry points: 

Arguments: 

Domain 

Resu.t: 

Range: 

Error results: 

Err or Number 
---------..... ----~.-..- .... 

670063 
670064 
670065 

ca11-by-reference 
cal'-by-value 

01 - a double precis':ion number'. 

01 <- {n : :n: < I.} 

R - a double precision number~ 

R <- {n : 0 < n < pi} 

Arguments 
----~ .... ----~ 

01 -= +I-INOEF 
01 ::It +I-INF 
:01: > 1. 

MlPSRDAeos, DACOS 
MlP$VDACOS 

Res u I t 
--_ .. --._-
(+1 ~ 0, +INO) 
(+I~O, +INO) 
(+I~O, +INO) 
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2.8.26 DASIN 

Function: OASIN 

85/08/23 

Description: Inverse circular sine of a double pr~cision nu~ber. 

Entry points: 

Arguments: 

Domain: 

Resutt: 

Range: 

Error results: 

Error Number 

670066 
670067 
670068 

call-by-reference 
cal'-by-va'ue 

01 - a double precision number~ 

01 <- {n : :n: < I.} 

R - a double precision numher".' 

R <- {n ::n: < pi/2} 

Arguments 

01 = +I-INOEF 
01 = +1-INf 
:01: > 1. 

Ml~SROASIN, OASIN 
MlP$VOASIN 

Res u , t 

(+I~O, +INO) 
(+INO, +INO) 
(+tNO, +INO) 
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2.8.21 DATAN 

Function: 

o escr i pt ion: 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670069 

DATAN 

Inverse circular tangent of a doubte precision number. 

catl-by-reference 
ca.t-by-value 

D1 - a double precision nu~ber~ 

01 <- {N, +/-INF} 

R - a double precision number~ 

R <- {n : :n: < pi/Z} 

Arguments 

01 = +/-IN DEF 

MlPSROAlAN, DllAN 
MlPt VOATAN 

Result 

+I'IO 
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2.8.28 OATAN2 

function: OATAN2 

85/08/23 

Description: Inverse circular tangent of a double Drecision quotient. 

Entry points: 

Arguments: 

Domain: 

call-by-reference 
call-by-vatue 

01 - a doub1e precision nu~her~ 
02 - a double precision number~ 

01 (- {N, +/-INF} 

and 02 (- {N, +/-INF} 

Result: 

Range: 

Error results: 

Error Number 

670070 
670071 
670072 
670073 

R - a double precision number'.~ 

R <- {n : -pi < n < pi} 

A.rguments 
--.. ---~---- .. 

01 s +/-INDEF 
02 :: +/-INOEF 
01 :: 02 -= +I-INF 
01 .: 02 :: o. 

MlP$RDATAN2, OATAN2 
M l P $V 0 AT A N 2 

Res u t t 
-_.-.-- ........... 

(+I~O, +INO) 
(+TNO, +INO) 
(+IND, +INO) 
( +I~O, +IND) 
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2.8.29 DeOS 

Function: Dens 

85/08/23 

Description: Circular cosine of a double orecis'o~ number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Ran ge: 

Error results: 

Error Number 

610074 
670075 
670076 

ca'I-by-reference 
call-by-value 

01 - a double Qrecision number~ 

01 <- {n : :n: < 2**47} 

R - a double precision number~ 

R <- {n : : n: < 1.} 

Arguments 

01 s +1-INDEf 
01 :: +/-INF 
: 01: >2**47 

"1lJJ$ROCOS, OCOS 
Ml!l$ VOCOS 

Res u , t 

(+IND, +INO) 
( + I Ii 0, + I NO) 
(+t~O, +INO) 
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2.8.30 OCOSH 

function: DCOSH 

85/08/23 

Description: Hyperbolic cosine of a double pr~cislon number. 

entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670077 
670078 
670079 

ca'l-by-reference 
c a I • - b y-y a , u e 

01 - a double precision number~ 

R - a double precision number. 

R <- {ti} 

Arguments 

01 :I: +/-INDEF 
01 :: +/-INF 
:01: > 4095*'og(2) 

MlOSRDCOSH. OCOSH 
Ml!>$VDCOSH 

~ es u • t 

( + IN DJ + I ~D ) 
(+TNO, +INO) 
(+tNO, +IND) 
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2.8.31 DDIH 

Function: OOIM 

85/08/23 

Description: Positive difference of two double pr~cision numbers. 

Entry points: 

Arguments: 

Domain: 

and 

and 

Result: 

Range: 

call-by-reference 
ca II-by-value 

01 - a double precision nu~ber~ 
02 - a double precision nu~ber~ 

01 <- {N} 

02 <- {N} 

01 - 02 <- {N} 

R - a double precision number'. 

R <- {n : n > o.} 

M.l:)$ROOIM, DOrM 
Ml~$ VDOIM 



+ 

1 

+ 

+ 

Error resuats: 

Error Number 
-- .-...... ----.--~.---- ..... 

670080 
670081 
670082 
670083 
670084 

Arguments R ~s uf t 

~ ... -------- ........ - _.-. ..... _'.---
01 = +/-INOEF (+I~n, +INO) 
02 .. +/-INOEF (+I~O, +IND) 
01 :: +I-INF (+INO, +INO) 
02 :: +/-INF (+Ir-.tO, +INDt 
01 - 02 a +/-INF {+I~O, +INOJ 
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2.8.32 OEX P 

Function: OEXP 

85/08/23 

Description: Exponential function of a do~b'e precision number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

ca'I-by-reference 
cafl-by-value 

01 - a double precision nu~ber~ 

01 <- {n : :n: < 40q5*'og(~)1 

R - a double precision number'. 

R (- {N} 

MLP$ROEXP., DEXP 
ML"$VDEXP 



.. 

.. 

.. 

1 

+ 

+ 

Error Number 

670085 
670086 
670087 

670088 

Arguments 

0.1 :: +/-INDEF 
01= +I-INF 
:01: > 40QS*log(Z) 

-:D1: < -4095*tog(2) 

Res tI,I t 

(+INQ, +INO) 
(+INO, +IND) 
( .. t N D :, .. I NO ) 

(0.;,'· 0.) 
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2.8.33 DIM 

Function: DIM 

85/08/23 

Description: Positive difference of two si~g'e pr~cision numbers. 

Entry points: 

Arguments: 

Domain: 

catl-by-reference 
cal'-by-value 

S1 - a single precision nu~ber. 
S2 - a single precision number'. 

S1 <- {N} 

and 52 <- {N} 

MLJ)$RDIM, DIM 
MlP$VOIM 



+ 

+ 

+ 

1 

and 51 - S2 <~ {N} 

Result: 

R eng e: 

Error results: 

Error Number 

670089 
670090 
670091 
670092 
670093 

R - a single precision number. 

R (- {N} 

Arguments 

51 :: +I-INOEF 
52 = +.I-INOEF 
S1 = +l-INF 
S2 = +I-INF 
SI - S2= +I-INF 

Res lI' t 
+1\10 
+I'1D 
+1'40 
+I'iO 
+Jt-.tO 
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2.8.34 DINT 

Function: OINT 

85/08/23 

Oescription: Integer (whole number) part ~f a doubfe precision 

Entry pointsl 

Arguments: 

(Truncation.) 

call-by-reference 
catt-by-va'ue 

01 - a doubte precjsion nu~ber. 

nultber. 

Ml?$RDII'tT, OINT 
MlP$VOINT 



+ 

+ 

+ 

1 

Domain: 

Result: 

Range: 

Error resul ts: 

Error Number 

670094 
610095 

01 <- {N} 

R - a double 

R <- {I} 

Arguments 

01 = +/-INDEf 
01= +1-INf 

precision number. 

Res u 1 t 

(+I~O, +INO) 
(+INO, +INO) 
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2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.35 DlOG -----... ---~.-- .. ---- ... ~.--..--------~-----------.-~ .... -----... -... -.-~---~~.-- ..... _._--.--.-_..-.-... _ ... _--- ... -

2.8.35 OlOG 

function: 

Description: 

Entry point.s: 

Arguments: 

DlOG 

Natural togarithm of a double precision number. 

call-by-reference 
call-bY-'value 

01 - a double precision nu~ber. 

Ml"$RDlOG, DlOG 
ML?$VDlOG 



+ 

+ 

+ 

1 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670096 
670097 
610098 
b70099 

01 (- {n : n > o.} 

R - a double precision number'. 

R <- {n : :n: < 4095*log(2)} 

Arguments Result 
-- ... ..-.----..------ -- -..-.. --_ ..... 

01 :: +/-INOEF (+IMO, +INO) 
01 :: +/-INF ( +I'40, +INO) 
01 :: o. f+IMJ), +INO) 
Dl < o. (+T.ND, +INO) 
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2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.36 DlOG10 

2.8.36 DlOGIO 

Functionl OlOGlO 

85/08/23 

Description: Common logarithm of a doub'~ orecislon number. 

Entry points: call-by-reference 
catl-by-value 

MlD$ROlOGlO, DlOGlO 
~lP$VOlOGI0 



+ 

+ 

+ 

1 

Arguments: 

Oomain: 

Result: 

R ·ange: 

Error results: 

Error Number 

610100 
610101 
610102 
6'70103 

01 

01 

R' 

R 

01 
01 
01 
01 

- a dou be e precision nunber'. 

(- {n . n > o.} . 

- a double precision number'. 

(- {n : : n : < 4095*'og(2)} 

Arguments 

-= +/-INOEf 
= +/-INF 
::= o. 
< o. 

Res u t t 

(+INf.), +INO) 
(+I~n, +INO) 
(+It-.lO, +INO) 
( + I NO, + I NO ) 
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2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.37 DMOO 

2.8.37 DMOO 

Function: OMOO 

Description: Remainder of a double precision quotlent. 

85/08/23 



+ 

+ 

+ 

... 

+ 

1 

Entry points: 

Arguments: 

Domain: 

call-by-reference 
ca1'-by-value 

01 - a d ou b I e pre cis i on n U1I be r '. 
02 - a double precision nu~ber~ 

01 <- {N} 

and 02 <- {o : n =1 o.} 

and 01 1 02 <- {N} 

Result: 

Range: 

Error results: 

Error Number 

670104 
670105 
670106 
670101 
670108 
670109 

R - a double precision number~ 

R <- {N} 

Arguments 
--~.---- ..... -----

01 = +I-INOEF 
02 = +/-INOEF 
01 = +/-INF 
02 = +1-INf 
02 = o. 
01 1 02 = +/-INf 

MtP$ROMOQ, DMOD 
MlP~\IDHOO 

Resu' t 

---' .... -~ 
(+INO, +INO) 
(+IMO, +INO) 
C+INO, +INO) 
(+I~O, +INO) 
f+INO, +INO} 
(+{Nf), +INO) 

CONTROL DATA CORPORATION - C1~PA~Y PRIVATE - Revision E 
2-45 

C180 Common Modu1es Mathematical Library (C~~l) ERS 
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2.8.38 DNINT 

8.5/08/23 



+ 

+ 

+ 

1 

Function: 

Description: 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670110 
670111 

DNINT 

Nearest whole number to a double precision number. 

call-by-reference 
c a I I - b y-vat u e 

01 - a double precision number. 

01 <- {N} 

R - a double precision number~ 

R <- {I} 

AT gument s 

01 = +1-INOEf 
01 = +/-INf 

Ml~'RONINT, DNINT 
Mtl'$VDNINT 

(+INO, +INO) 
(+INO, +IND) 
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2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.39 DPROD 

85/08/23 



+ 

+ 

+ 

+ 

+ 

1 

2.8.390PRDO 

Function: 

Description: 

Entry points: 

Arguments: 

Domain: 

DPROD 

Product of two double precision numbers. 

caJI-by-reference 
call-by-value 

D1 - a double precision number~' 
02 - a double precision nu~ber. 

01 <- {N} 

~l~'RDPROD, DPROn 
MlP$ VOPROD 

and 02 <- {N} 

and 01*02 (- {N} 

Result: 

Range: 

Error results: 

Error Number 

670112 
670113 
670114 
670115 
670116 

R - a double precision number~ 

R (- {N} 

Arguments 

01 -= +/-INOEF 
02 -= +I-INOEF 
01 -= +1-INf 
02 - +I-INF 

,01 * 02= +/-INf 

R esut t 

(+r~o, +INO) 
(+I~D, +INO) 
(+INO, +INOl 
(+1"10, +INO) 
(+INO, +INO) 
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+ 

+ 

+ 

2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.40 OSIGN 

2.8.40 OSIGN 

function: OSIGN 

Description: Double precision transfer of Siq~. 

Entry points: 

Af guments: 

Domain: 

call-by-reference 
c a I I-b y-y a • u e 

01 - a double precision nu~ber~ 
02 - a double precision nu~ber~ 

01 (- {al' double numbers} 

and 02 <- {al I double numbers} 

Result: R - a double precision number~ 

Range: R (- {all double numbers} 

Error resutts: no errors are generated by ~SIG~ 

Ml?$RDSIGN, DSIGN 
MlP$VOSIGN 

CONTROL DATA CORPORATION - C'MD'~Y PRIV~TE - Revision E 
1 2-48 

Cl80 Common Modules Mathematical library (:~Ml) eQS 



.. 

.. 

.. 

.. 

2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.41 DSIN 

2.8.41 OSIN 

Function: OSIN 

85108/23 

Description: Circular sine of a double 'r~cision number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670117 
670118 
670119 

cal '-by-reference 
ca t t -by-Yal ue 

01 - a double precision nu~ber~ 

01 <- {n : :n: < 2**47} 

R - a double precision number~ 

R <- {n : :n: < 1.} 

Arguments 

01 2.': +I-INOEF 
01 = +I-INF 
: 01: > 2**41 

Mll"$RDSIN, DSIN 
Ml~$VOSIN 

~ esu t t 

("INO, +INO) 
(+I~!), +IND) 
(+INO,+INO) 



1 

+ 

+ 

+ 

+ 
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2.8.42 OSINH 

2.8.42 OSINH 

Function: DSINH 

85/08123 

Description: Hyperbolic sine of a double pr~cisJQn number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error resul t.st 

Error Number 

670120 
610121 
670122 

ca'l-by-reference 
c a I '-b y-v a t u e 

01 - a double precision nu~ber~ 

D1 <- (n : :n: < 4095*log(~)} 

R - a double precision number.' 

R <- {N} 

Arguments 

01 :I +1-INOEF 
01 -: +1-INf 
:01: > 4095*log(2) 

Ml~$ROSINH, DSINH 
MlJ>$VDSINH 

Result 

(+r~O,+INO) 

(+I~O, +INO) 
(+!NO, +INO) 



1 

+ 

+ 

+ 
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2.8.43 DSQRT 

Function: DSQRT 

85/08/23 

Description: Square root of a double precision number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

610123 
670124 
670125 

caft-by-reference 
call-by-value 

01 - a double precision nu~ber. 

01 <- {n : n > D.} 

R - a double precision number~ 

R <- {N} 

Arguments 
--.-,~--.- . .----~ 

01 = +I-INOEF 
01 = +1-INf 
01 < o. 

MlP1RDSQRT, OSQRT 
MlP$VOSQRT 

Res uf t 

-'---.. --._-
(+I~O, +INO) 
C+I N 0, +INO) 
(+IMf), +INO) 



1 

+ 

+ 

+ 

+ 
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2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.44 DTAN 

2.8.44 OTAN 

Function: or AN 

85/08/23 

Description: Circular tangent of a doub'~ orecision number. 

Entry points: 

Arguments: 

Domain: 

Result: 

R.ange: 

Error results: 

Error Number 

670126 
610127 
610128 

calt-by-reference 
cal'-by-value 

01 - a double precision number. 

o <- {n : :n: < 2**47} 

R - a double precision number~ 

R <- {N} 

Arguments 

Dl= +I-INDEF 
01 :: +I-INF 
:01: > 2**47 

Ml~$RDTAN, OTAM 
MlP$VOTAN 

Res u , t 

(+I'iO, +INO) 
( + r ti 0, + I NO ) 
(+r~o, +INO) 



1 

... 

... 

... 
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2.8.45 OTANH 

Function: OTANH 

85/08/23 

Description: Hyperbolic tangent of a doubte pr~cislon number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

&70129 

call-by-reference 
calf-by-value 

01 - a double precision number~ 

01 <- {N, +/-INF} 

R - a double precision number~ 

R <- en: :0: < I.} 

Arguments 

01 :: +l-INOEF 

MlP$ROTANH, DTANH 
MlP$VOTANH 

Result 

(+IMD.' +INO) 



1 

+ 

+ 

+ 

+ 

+ 

+ 
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2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.46 OrOD 

2.8.46 DTOD 

Function: 0100 

85/08/23 

Description: Raise a double precision base to a double precision 

Entry points: 

Arguments: 

Domain: 

call-by-reference 
cal '-by-value 

01 - a double precision nu~ber~ 
02 - a double precision number~ 

01 (- {o : n > o.} 

and 02 <- {N} 

and if 01 :: 0, 02 > 0 
and 01**02 <- {N} 

Result: R - a double precision numh~r. 

Ran ge: 

Err or r esu Its: 

Error Number 

670130 
610131 
610132 
670133 
610134 

6'70135 
670136 

R <- {N} 

Arguments 

~.----------.-.-

01 :: +I-INDEF 
02 :: +I-INOEF 
01 = +I-INF 
02 :: +I-INF 
01 :: o. and 02 < o. 

01 < o. 
01**02 = +I-INF 

OO\ofer. 

MlP$ROTOO, OrOD 
MlO$VDTOD 

~ es u' t 
_. __ ......... 
( +T.NO, +INO) 
(+INf), +INO) 
(+I~O, +INO) 
(+IND, +INO) 
(+INO, +INO) 

(+IND, +INO) 
(+INO, +INO) 



1 

+ 

+ 

+ 

+ 

+ 
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2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.47 OTOl 

85/08/23 

-------------------------------------------------~------------------

2.8.41 0101 

Function: 

Description: 

Entry points: 

Arguments: 

Domain: 

and 

and 

Result: 

Range: 

Error results: 

Error Number 
..---... -.-... -.--.. ~-
&70137 
670138 
670139 

670140 

OTOl 

Raise a double precision base to an integer power. 

call-by-reference 
cal'-by-value 

01 - a double precision 
I2 - an integer. 

01 <- (N} 

12 <- {a II integers} 

i f D1 = 0, 12 > 0 

R - a double precision 

R (- {N} 

Arguments 
.--.-. ... .,..~ .... ~--~ 

01 :: +/-INDEF 
01 = +/-IN F 
01 = o. and 12 < 0 

01**12 = +/-INf 

num b e r'. 

number". 

MlP$RDTOI, OTOl 
MlP$VDTOI 

Res u '. t 
.. _-----
(+INO, +INO) 
(+IfiO, +INO) 
(+INO, +INO) 

(+INJ), +IND) 



1 

+ 

+ 

+ 

+ 
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2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.48 OTOX 

2.8.48 OTOX 

Function: orox 

85/08/23 

Description: Raise a double precision b~se to a singl e precision 

Entry points: 

Arguments: 

Oomain: 

calt-by-reference 
cal'-by-value 

01 - a double precision nu~ber~ 
S2 - a single precision nU'11b~r·. 

01 <- (n : n > 0.) 

and 02 (- {N} 

and 

Result: 

Ran get 

Error results: 

Error Number 

670141 
670142 
670143 

if 01 = 0, 52 > O. 

R - a double precision number~ 

R <- {N} 

Arguments 
----~-- .... --.-

01 .: +/-INDEF 
52 .: +/-INDEf 
D1 .: +/-INF 

power. 

Mt!'SRDTOX, OTOX 
ML?$VOTOX 

Res ul t 
_. __ .... ----
(+INO, +INO) 
{+tND, +INO) 
(+INO, +IND) 



+ 

1 

+ 

.. 
+ 

+ 

670144 
670145 

610146 
670147 

52 = +1-INf (+!~O, "INO) 
01 = 0 and S2 < o. (+INO, "INO) 

D1 < o. (+r~n, +INO) 
D1**52 = +1-INf (+r~D, +INO) 
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2.0 MATHEMATICAL fUNCTIONS AND ROUTINES 
2.8.49 OTaZ 

85/08123 

--------------------------------------------------------------------
2.8.49 OrDl 

Function: 

Description: 

Entry po int,s: 

Arguments: 

Domain: 

oral 

Raise a double precision base ta a c~mptex power. 

cal'-by-reference 
call-by-value 

01 - a double precision number. 
12 - a complex number. 

01 <- {N} 

ML!)'$ ROTOl, OTal 
Ml~$VOTOZ 

and Z2 <- (eN,N)} 

and if 01 = 0., Z2 <- {(nl,nZ) ! 01 > l., n2 = o.} 

Res u' t: R - a complex number. 

Range: 

Error results: 



+ 

+ 

1 

+ 

+ 

+ 

Error Number Arguments R esu'l t 
-..... --- -----.-'---.--~ --..-.-.---.----- -~ ........ -.. 
670148 01 = +/-INOEf (+I~n, +INO) 
670149 Z2 • +/-INDEf (+IHO, +INO) 
610150 01 :: +/-INF (+tNO, +[NO) 
670151 12 = .'-INF « +I~O, +IND) 
670152 01 :: o. 

and RefZZI < o. or Im(ZZ) =/ r) • I (+1"'0, +INO) 

670153 01 < o. (+I~O, +INO) 
670154 Dl**12 = +1-INf t+I~O, +INO) 
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2.0 MATHEMATICAL fUNCTIONS AND ROUTINES 
2.8.50 ERF 

2.8.50 ERf 

Function: ERF 

Description: Error function of a single Dreclsio~ number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

cal'-by-reference 
call-by-value 

Sl - a single precision nU1tber'. 

S1 <- {N} 

R - a single precision number~ 

R <- {n : -1. < n < l.} 

Arguments 

te1tP$RERF, ERF 
~lP$ VERF 

Result 

85/08/23 



1 

+ 

+ 

670155 S1 = +/-INOEF +I'fD 
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2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.51 ERFC 

2.8.51 ERFC 

Function: ERFC 

85/08/23 

Description: Error function complement of a single precision number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

call-by-reference 
call-by-value 

S1 - a single precision nu~~er. 

51 (- {n : n < 25.923} 

R - a single precision numher'. 

R <- {n : O. < n < 2.} 

MlP$RERFC, ERFC 
MlP$VERFC 



-+ 

+ 

1 

+ 

+ 

Error Number 

~.-----..-~-----.-. 

670156 
610184 

Arguments R as ut t 
.-.--~--.-.------ .... _ .... -.' ... ---

S1 = +/-INOEF +I\tO 
51 > 25.923 o. 
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2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.52 EXP 

2.8.52 EXP 

Function: EXP 

85/08/23 

Description: Exponential function of a single precision number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Ran ge: 

cal'-by-reference 
calt-by-value 

51 .... a single precision nU1toer'. 

S1 <- {n : :n: < 4095*'og(2)} 

R - a single precision number". 

R <- {N} 

Mt!»$REXP, EX? 
f1lP$VEXP 



+ 

+ 

+ 

1 

Error results: 

Error Number 

670151 
670158 
610159 

670160 

Arguments 

51 =+/-INDEf 
S1 = +/-INF 
S 1 )4095* log (2 ) 

-SI < -4095*log(Z) 

Result 

+IN!) 
+(~D 

+I\ll) 

o. 
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2.0 MATHEMATICAL fUNCTIONS AND ROUTINES 
2.8.53 EXTa 

2.8.53 EXTB 

Function: 

Description: 

Entry points: 

EXTS : 
• • 

EXTB(a,jl,iZ) - Extracts bits 'rbm argument a, as in- : 
dicated by 11 and i2. Ar~ume't 11 indicates the first: 
bit to be extracted, nu~bering 'r~m bit zero on the 
left. Argument iZ indicates the number of bits to be 
ex tr acte d. 

calt-by-reference 
c a I I -b y-v a I u e 

MLP$REXTB 
MLPSVEXTB 



1 

+ 

Ar gumen ts: The parameter,a is any data type ~xcept character or 
bit. For a double precision or complex argument a, : 
thea rg um e n t used is REA t { A }. I 1 and i 2 are integers.: 

Domain: 

Result: 

Range: 

11,i2 <- {il,i2: 11 + i~ <~ 641 
a (- {REAlS} OR a (- {DOUBLE PRECISION NUMBERS} OR 
a (- {INTEGERS} OR a <-~{Ca~PtEX NUMBERS) 

R - a FORTRAN type BOOl~~M value (64-bit word). 

R <- {BOOLEAN} 

Error results: 

Error number 

670257 
610258 
670259 
610260 

,Ar guments 

il < 0 
12 ( 0 
il >-=- 64 
i 1 + i 2 > 64 

Result 

+INO 
+INO 
+INO 
+INO 
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2.0 MATHEMATICAL FUNCTIONS AND ROUTINES 
2.8.54 lABS 

2.8.54 lABS 

Function: 

Oescr i pt ion: 

Entry points: 

Arguments: 

Domain: 

Result: 

lABS 

Absolute value of an integer". 

call-by-reference 
cal'-by-value 

11 - an integer. 

11 <- {at I integers} 

R - an integer. 

85/08/23 

M.lD$RIABS, lABS 
MlP$VIABS 

• • 
t • 

• • : 

• • 
I 
1 

• • • • • • • • • • 



Range: R <- {i : > O} 
+ 

Error results: no errors are generated by lABS 
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2.8.55 101M 

2.8.55 101M 

function: lotM 

85/08/23 

Oescription: Positive difference of two i~tegers. 

Entry points: 

Arguments: 

Domain: 

call-by-reference 
call-by-va'ue 

11 - an integer. 
12 - an integer. 

(11, 12) <- {til, i2) 

Ml!l$RIOIM, 101M 
Ml?$VIOIM 

11 -. i ~ < 2 * * 6 3 } 



+ 

+ 

+ 

1 

Result: 

Range: 

Error results: 

Error Number 

670161 

R - an integer. 

R(- {i : i > O} 

Arguments Res ul t 

11 - 12 > 2**63 
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2.8.56 IONINT 

Function: IDNINT 

85/08/23 

Description: Nearest whole number to a d~ub'e precision number. 

Entry points: 

Ar guments: 

calt-by-reference 
c a I I - b y- y a 1 u e 

01 - a double precision nunber. 

~tP$RIONINT, IDNINT 
MLIl$VIONINT 



+ 

+ 

+ 

1 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

610162 
610163 

01 <.;.. {N} 

R. - an i nt eger. 

R (- {I} 

Arguments 

01 = +l-INOEF 
01 = +1-INf 

Result 

o 
o 
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2.8.57 INSB 

Function: 

Description: 

INSB 

INSS(a,il,i2,b) - Inserls- hits Prom argument a 
(rightmost )2 bits) int~ co~v or b (beginning with 

, 
• • t 

• • 



1 

Entry points: 

Arguments: 

bit position iI, length = i~ bits). 

catJ-by-reference 
ca II-by-v a I u e 

MlP$RINSB 
MLP$VINSB 

The parameters a,b are any data type except character 
or bit. For double precisio!'l or' complex arguments 
a,b; the arguments used ar~ REAl{a) and REAltb) 
respectively. i1 and 12 ar~ integers. 

• , 
• • 

• I 

• • 
Domain: 11,12 <- {iI,ll: il + 

a,b <- {REAlS} OR a,b 
a,b (- {INTEGERS} OR 

il (: 64} : 
(- {OOUBLE PRECISION NUMBERS} OR: 
a,b (- {CJMPlEX NUMBERS} : 

Result: R - a FORTRAN type BOOL~·A~ value (64-bit word). 

Range: R <- {BOOLEAN} 

Error results: 

Error number 

670261 
670262 
b70263 
670264 

Arguments Result 

il < 0 +IND 
12 < 0 +INO 
i1 >= 64 +IND 
i 1 + i 2 > 64 +INO 
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2.8.58 ISIGN 

Function: 

Description: 

Entry points: 

Arguments: 

ISIGN 

Integer transfer of sign. 

cal'-by-reference 
catl-by-va'ue 

II - an integer. 

85/08/23 

M t P $R I Sl G N, IS I G N 
MlP$VISIGN 

• • • • 

• , , 
t 

• • 
I • • • • I 



12 - an integer. 

Domain: 11 <- {a I 1 integer.s} 
+ 

and 12 <- {al • integers} 
+ 

Result: R - an integer. 

Range: R <- {a t • integers} 
+ 

Error results: no errors are generated by ISIG~ 
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2.8.59 ITOO 

Function: ITOD 

85/08/23 

Description: Raise an integer base to a 10Jbfe pr~cision power. 

Entry pointsl call-by-reference 
call-by-value 

Mt~$RITOO, ITOD 
t.1lIJ$VITOO 



+ 

+ 

+ 

+ 

+ 

1 

Arguments: 

Domain: 

and 

and 

Result: 

Range: 

Error results: 

Error Number 

670164 
670165 
610166 

670167 
670.168 

II - an integer. 
D2 - a double 

Ii <- {i • . 
02 <- {N} 

i f II .: 0, 02 

R - a double 

R <- {N} 

Arguments 

D2 :: .'-INDEF 
02 :: +/-INF 

precision 

> O} 

> o. 

precision 

11 :: 0 and 02 < o. 

11 < 0 
11**02 :: +1-INf 

nu"ber'. 

number. 

Resut t 

(+I~O, +INO) 
(+If'40, +INO) 
( + r t..t 0, + I NO ) 

(+r~o, +IND) 
f+IMO, +INO) 
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2.8.60 ITOl 

function! ITOl 

85/08/23 



+ 

+ 

+ 

+ 

+ 

+ 

.1 

Description: 

Entry points: 

Arguments: 

Domain: 

Raise an integer base to an integer power. 

cal'-by-reference 
calt-by-value 

II - an integer. 
12 - an integer. 

11 <- {all integers} 

Mll'$RITOI, ITOI 
Mt})'$ V I TO I 

and 12 <- {at. integers} 

Result: 

Ran ge: 

and 
and 

Error results: 

Error Number 

670169 

670170 

if 11 = 0, 12 > 0 
:11**12: < 2**63 

R - an integer. 

R (- {al.integers} 

Arguments 

: 11** 12: > 2**63 

-11 = 0 and 12 < 0 

RestJ't 

o 

o 
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1 

2.8.61 ITOX 

Function: 

Description: 

Entry points: 

Arguments: 

Domain: 

ITOX 

Raise an integer base to a single precision power. 

caIJ-by-reference 
cal'-by-value 

11 - an integer. 
52 - a single precision nu~ber~ 

11 <- {i : > OJ 

MlP$RITOX, ITOX 
MlD$VITOX 

and S2 <- {N} 

and 

Result: 

Ran ge: 

Error resultst 

Er r or Number 

670171 
610172 
670173 

610174 
670175 

if II = 0, 52 > O. 

R - a single precision number. 

R <- {N} 

Arguments 

S2 = +I-INDEF 
S2 = +1-INf 
II = 0 and 52 < o. 

11 < 0 
11**52= +1-INf 

Result 

+r~o 
+r~o 
+I~O 

+t~o 
+I~O 
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2.8.62 ITOZ 

Function: ITOl 

Description: Raise an integer base to a complex power. 

Entry points: 

Arguments: 

Domain: 

ca'l-by-reference 
call-by-value 

11 - an integer. 
Z2 - a complex number. 

11 <- {n : n > O} 

and Z2 <- {(N,N)} 

Ml!l$RITOl, ITOZ 
Ml?$ VITOZ 

and if II :: 0, Z2 (- {(nl,nZl 1 nl) O.i, n2 :: o.} 

Result: 

Ran ge: 

Error results: 

Error Number 

670176 
670177 
670118 

670179 
670180 

and 

R - a complex number. 

Arguments 

Z2 = +/-INDEF 
Z2= +/-INF 
II :: 0 
Re(Z2) < O. or Im(ZZ) 

Il**Z2 :: +/-INF 
II < 0 

Resutt 
~-..--.-.--

(+INO, +INO) 
(+IND, +IND) 

::::1 I) • i (+INO, +INO) 

(+INI), +IND) 
(+INO, +INO) 



1 

+ 

+ 

+ 

+ 
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2.8.63 MOO 

Function: 

Description: 

Entry points: 

Arguments: 

Domain: 

and 

Result: 

R an get 

Error results: 

Error Number 

670181 

MOO 

Remainder of an integer quoti~nt~ 

calt-by-reference 
cal'-by-value 

Ii - an integer. 
12 - an integer. 

11 <- (a" integers} 

12 (- {i : =1 O} 

R - an integer. 

R (- {all integers} 

arguments 

12 = 0 

MlP:$ RMOO, MOO 
MlP$VMOO 

Res u' t 

o 

85/08/23 
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2.8.64 NINT 

Function: NINT 

85/08/23 

Description: Nearest whole number to a single precision number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Rang e: 

Error results: 

Error Number 
.-.-.---- .... -.-,- ... .-.-. 

670182 
670183 

call-by-reference 
call-by-vatue 

S1 - a single precision nunber. 

$1 (- {N} 

R - an i nt eger • 

R (- {I} 

Ar gument s 
---... -_ .... -- . .- ... 

S1 :8 +1-INOEf 
51 :8 +I-IN F 

Mlll$RNINT, HINT 
Mlf'$ VNINT 

Res ut t 
----.-.. -~ 

0 
0 



1 

+ 

+ 
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2.8.65 RANF 

Function: 

Description: 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

RANF 

Random number generator (sl,qle pr~cfsion). 

catl-by-reference 
ca' I-by-va lue 

there is no argument to RA~F.! 

not ap p I i cab Ie • 

R a single precision number. 

R (- {n : o. < n < I.} 

Ml 1'$ RR ANF., R ANF 
MlP$ VRANF 

Error results: no errors are generated by qA~F 

Comments: RANF is intended to return the same yalues as the RANF 
implemented on the 170 machi~es as 1bog as the (default) 
initial value provided by the two 'ibraries Is used by 
the caller. The values at the random number seed and 
multiplier used in the ~ath library random number 
generation routines, RANF~· RA~GET and RANSET, are made 
available to host languages in R~~OATA, a data-only 
module in the Math llbr~r~. The values contained in 
this module are: 

Va' ue 

• mlvSinitial_seed 
• mlvSrandom_seed 
• mlv$random_multiplier 

Oe'lnition 

de'fault initial seed 
current random seed 
r~ndo~ multiplter 

The initial value of both mlv$initial_seed and 
mly$random_seed is 40002BC58CFE1660(16). The initial 
val u e 0 f m I y $r and 0 m _ m u I tip' 11 e r' I s 4 0 3 0 28 7 5 A 2 E 7 B 1 7 5 ( 16 ) • 
The algorithm does not change the values of 
mlvSinitial_seed or mtv$r~~dom_~u'tjp'ier, and no 
user-callable routines are provided to change them. 
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2.8.66 RANGET 

Procedure: RANGET 

85/08/23 

Oeser i pt jon: Get the random number seed (q single creclsion number). 

Entry points: cal'-by-reference RA~GET 
There is no call-by-vatue entr~ For RANGEr. 

Arguments: R - a single precision numb~r' 
(the argument receives the r~sult) 

Domain: not applicable 

Result: R - the argument. 

Range: to be supplied. 

Error results: no errors are generated by ql~GET 



1 

+ 
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2. 8. 67 RAN SET 

Routine: RANSET 

85/08/23 

Description: Set the random number seed (a si~gle precision number). 

Entry points: call-by-reference RAiSET 
There is no ca"-by-vatue eAtr~ for ~ANSET. 

Arguments: 51 - a single precision nu~ber. 

Domain: 51 <- {n : o. < n < 1.} 

Result: not applicable. 

Range: not applicable 

Error results: no errors are generated by ~~~SET. 



1 

+ 

+ 

+ 
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2.8.68 SIGN 

Function: SIGN 

85/08/23 

Description: Single precision transfer 0' sign. 

Entry points: 

Arguments: 

Domain: 

cafl-by-reference 
ca'l-by-value 

S1 - a single precision number~ 
52 - a single precision number. 

S1 (- {a' I single numbers} 

and S2 <- {at. sing'e numbers} 

Result: R - a single precision number~ 

Ran 9 e: R (- {n : n > D.} 

Error results: no errors are generated by 5IG~ 

Mlt)$RSIGN, SIGN 
Mt!l$ VSIGN 
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2.8.69 SIN 

Function: SIN 

Description: Circular sine of as i n 9 t e 3 r'e c 1 s ion number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

b70185 
670186 
670187 

call-by-reference 
call-by-vQ I ue 

SI - a single precision number~ 

S1 (- {n : :nt < 2**47} 

R - a single precision number~ 

R <- {n ::n: < I.} 

Arguments 

S1 = +/-INDEF 
S1 = +/-INF 
: S 1: ) 2** 47 

MLj)$RSIN, SIN 
Ml1)'$ VS IN 

R as u t t 

+I~D 
+I~O 

+1"0 

85/08/23 



1 

+ 

+ 

+ 

+ 
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2.8.70 SIND 

Function: SINO 

85/08/23 

Description: Circular sine of a single or~clsion number in degrees. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670244 
610245 
610246 

cal'-by-reference 
call-by-va'ue 

SI - a single precision nu~ber. 

51 (- {n : :n: ( 2**47) 

R - a s j n 9 I e pre cis ion n u m b e r '. 

R (- {n : : n: < I.} 

Arguments 

SI = +/-INDEF 
51 = +/-INF 
:51: > 2**47 

Mlr}SRSINO, SIND 
MlJ)$VSINO 

Res u' t 

+I~D 

+1'10 
+11\1D 
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2.8.71 SINH 

Function: SINH 

85/08/23 

Oeser i pt ion: Hyperbolic sine of a single or~cfsion number. 

Entry points: 

Arguments: 

Domain: 

ResuJt: 

Ran ge: 

Error results: 

Error Number 

670188 
610189 
670190 

caIJ-by-referenee 
cat'-by-value 

S1 - a single precision nu~ber~ 

S1 (- {n : 1n: < 4095*'og(~)} 

R - a single precision number.' 

R (- {N} 

Arguments 

S1 • +/-INOEF 
S1 = +/-INF 
:S1: > 4095.'og(Z) 

MlP$RSINH, SINH 
Ml~'$ VS INH 

R esut t 

+I'ID 
+I\10 
+ I'I 0 
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2.8.72 SQRT 

Function: SQRT 

85/08/23 

Description: Square root of a single prec'sfo~ number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 
--- -.--_ ... -- .... ---- ... --. 
610191 
6·70192 
670193 

cal'-by-reference 
call-by-v8Iue 

51 - a single precision nu~ber. 

S1 <- {n : n > o.} 

R - 8 single precision numb'!r'.· 

R <- {n . n > o.} • 

Arguments 
.-~-.--.-.----

51 :: +1-INDEf 
S1 :: +/-INF 
51 < o. 

Mt})$RSQRT, SQRT 
Mll)t$ VSQRT 

Res ut t 

---.- ... ~ 
+1'40 
+I~O 

+1\10 
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2.8.73 TAN 

Function: TAN 

Description: Circular tangent of a single precision number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Rangel 

Error results: 

Error Number 

670194 
670195 
670196 

calf-by-reference 
call-by-value 

51 - a single precision nU~~9r~ 

51 <- (n : tn: < 2**47} 

R - a single precision number~ 

R <- {N} 

Arguments 

S1 :: +/-INOEf 
51 :: +l-INF 
: 51: > 2**47 

Mlll$RTAN, TAN 
to1lP$VTAN 

Res u f t 

+I~D 
+I~O 

+I\10 

85/08/23 
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2.8.74 T AND 

Function: 

Description: 

Entry points: 

.Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670250 
670251 

fAND 

Circular tangent of a sing'e orecision number 

catl-by-reference 
call-by-value 

51 - a single precision nu~ber~ 

51 <- {n : :n: < 2**47 and 

degr 'pes. 

t.1t!)$RTANO, TAND 
Mlll$VTANO 

n =/ 90*m where n <_. set of odd integers} 

R - a single precision number~ 

R <- {N} 

Arguments 

S1 :: +/-INOEF 
51= +/-INF 

Res ul t 

+ r~ I) 
+I~D 

in 



+ 

1 

+ 

+ 

+ 

610252 

670253 

:51: > 2**47 +I~!) 

-51 is an odd multiple of 90 +1'10 
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2.8.75 TANH 

function: TANH 

85/08/23 

Description: Hyperbolic tangent of a si"QI~ orecision number. 

Entry points: 

Arguments: 

Domain: 

Result: 

Range: 

Error results: 

Error Number 

670197 

cal'-by-reference 
call-by-value 

$1 - a single precision nu~ber~ 

51 <- {N, +1-r~F} 

R - a single precision number." 

R <- {n : : n: < I.} 

Arguments 

S1 = +I-INOEF 

ML jJ$R TANH. TANH 
Ml 1)$ VT ANH 

Res uf t 

+I~O 
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2.8.76 XTOO 

Function: XTOO 

85108/23 

Description: Raise a single precision base to a double precision 

Entry points: 

Arguments: 

Domain: 

caJI-by-reference 
c a I '-b y-ya • u e 

S1 - a single precision nultber.' 
02 - a double precision number". 

S1 <- {n : n > o.} 

and 02 <- {N} 

and if S1 = 0., 02 > o. 

Result: R - a double precision number~ 

Range: R (- {N} 

power. 

MlPSRXTOO, XTOD 
Ml "'$ \/XTOO 



+ 

.. 

1 

+ 

+ 

Error results: 

Error Number 

------.---.,..~---

670198 
670199 
670200 
670201 
670202 

670203 
670204 

Ar gument s Res u' t 
"-.-...-----~ ....... .-'-....... ~-.-

51 :: +I-INDEF (+IND, +INO) 
02 :: +/-INDEf (+IND., .. I N.O) 
51 :: +/-INF (+I~O, +INO) 
02 :: +I-INF (+INO, +INO) 
51 :: o. and 02 < o. (+INO, +INO) 

$1 < o. (+IND, +INO) 
51**02 :: +/-INF (+I~O, +INO) 
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2.8.77XTOl 

Function: XTOI 

85/08/23 

Description: Raise a single precision b~se to an Integer power. 

Entry points: 

Arguments: 

Domain: 

ca.l-by-reference 
call-by-value 

S1 - a single precision number~ 
12 - an integer. 

S1 <- {N} 

and 12 (- {at' integers} 

and if 51 = 0, 12 > 0 

Result: R - a single orecision number~ 

MlP$RXTOI, XTOI 
Ml?$ VXTOI 



+ 

+ 

+ 

1 

+ 

Range: 

Error results: 

Error Number 

670205 
670206 
670207 

670208 

R <- {N} 

Arguments 

S1 = +/·-INOEF 
51 = +I-INF 
S1 = 0 and 12 < 0 

-51**12 = +I-INF 

Res lJ t t 

+T~f} 

+1'10 
+1'1" 

+I~t) 
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2.8.18 XTOX 

Function: XTOX 

85/08123 

Description: Raise a single precision base to a single precision 

Entry points: 

Arguments: 

Domain: 

catl-by-reference 
c a I'-b y-v a I u e 

51 - a single precision nu~ber. 
S2 - a single precision nu~her~ 

51 (- {n : n > o.} 

power. 

MlP$RXTOX,XTOX 
MLP$VXTOX 



+ 

+ 

+ 

+ 

+ 

1 

and 52 (- {N} 

and if 51 = 0., 52 > O. 
and 51*.S2 (- {N} 

Result: R - a single precision number~ 

Range: R (- {n : n > o.} 

Error results: 

Error Number 

670209 
670210 
610211 
670212 
670213 

670214 
670215 

Arguments 

S1: +1-INOEf 
52 = +I-INOEF 
51 = +I-INF 
52= +/-INF 
51 = O. and 52 < O. 

S1 < o. 
51**52 21 +INF 

Res u , t 

+I~O 
+I~f.) 

+I~!) 

+I'ID 
+I~D 

+I~D 
+I'10 
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2.8.79 XTOZ 

Function: XTOZ 

85/08/23 

Oeser i pt ion: Raise a single precision bas~ to a complex power. 

Entry points: 

4rguments: 

cal'-by-reference 
ca "-by-va 1 ue 

S1 - a single precision number. 

t-1LP$RXTOZ, XTOZ 
~lO$VXTOZ 
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+ 

+ 

+ 

+ 

+ 

+ 

1 

Domatn: 

and 

and 

and 

Result: 

Ran ge: 

Error results: 

Error Number 

670216 
670217 
670218 
670219 
670220 

670221 

and 

Z2 - a campi ex number. 

S1 (- {N} 

l2 (- {(N,N)} 

if 51 = 0., Z2 (- {{nl,nl) 

Sl**Z2 .(- {(N,N}} 

R - a complex number. 

Arguments 

S1 = +/-INOEF 
Z2-= +/-INOEf 
Sl -= +/-INF 
Z2 :: +/-INF 
S1 = O. 

-: 

Re(Z2) ( O. or Im(Z2) =1 0.: 

S1**Zl -= +/-INF 

fll > 0.1, n2 -= o.} 

Resu.t 

(+IND, +INO) 
(+IND, +IND) 
(+IND, +INO) 
(+INO, +INO) 

(+ I NO, + IN 0) 

(+IND, +INO) 
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Description: Raise a complex base to a d3uble pr~cision power. 

Entry points: 

Arguments: 

Domain: 

caIJ-by-reference 
call-by-value 

11 - a complex number. 
D2 - a double precision nu~ber~ 

ZI <- {(N,N)} 

and 02 <- {N} 

and if ZI = (0.,0.), 02 > O. 
and 11**02 (- {(N,N)} 

Result: 

Range: 

Error results: 

Error Number 

670222 
670223 
670224 
670225 
670226 

610221 

R - a complex number. 

R (- {(N,N)} 

Arguments 
"---'-'-".~""""'" 

Z1 = +I-INOEF 
02 = +/-INOEf 
ZI :II +/-INF 
02 = +I-INF 
.Z1 = o. and 02 < o. 

Z1**02 = +I-INF 

MLl>$RlTOO, ZTOD 
MlO$VITOO 

R esu' t 
.... -~.-.: ... -
(+-INO, +INO) 
(+INO, +INO) 
(+IMO, +INO) 
(+INO, +INO) 
( +tHO, +INO) 

(+I~O, +INO) 
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2.8.81 ZTOI 

Function: 

Description: 

Entry points: 

Arguments: 

Oomain: 

ZTOI 

Raise a complex base to an integer oower. 

cal'-by-reference 
cal'-by-value 

Z1 - a complex number. 
12 -an integer. 

MLP'$RZTOI, lTOI 
MLO$VZTOI 

and 12 <- {at I integers} 

and Z1**12 <- (CN,N)} 

and if ZI :: (0.,0.), 12 > 0 

Result: 

Ran ge: 

Error results: 

Error Number 

610228 
6702.29 
670230 
610231 

R - a complex number. 

Arguments 

ZI :: +I-INDEF 
ZI :: +I-INF 
Z1**I2 :: +I-INF 
ZI :: O. and 12 < 0 

Result 

(+t~o, +INO) 
(+INO, +11"40) 
(+tf'4!), +INO) 
(+tt-tO, +INO) 
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2.8.82 ZTOX 

Function: ZTOX 

85/08/23 

Description: Raise a complex base to a siAgie pr~cision power. 

Entry points; 

Arguments: 

Domain: 

call-by-reference 
ca II'-by-va I ue 

ZI - a complex number. 
52 - a single precision number'. 

and S2 <- {N} 

and if ZI :: (0.,0.), S2 > 0 
and ZI**52 <- {(N,N)} 

Resul t: 

Range: 

Error results: 

Error Number 

b 70232 
670233 
670234 
610235 
670236 

670237 

R - a complex number. 

Arguments 
-_.----------~ 

Zl = +I-INDEF 
52 :: +I-INOEF 
ZI :: +/-INF 
S2 = +/-INf 
Zl :: o. and 52 < o. 

ZI**52 • +/-INF 

~lP$RZTOX.' ZTOX 
MlP$VZTOX 

Resu't 
..... -- ....... ~--

(+I ~ 0, +INO) 
(+IMD, +IND) 
(+I~D, +INOl 
(+INO, +INO) 
(+tNO, +1 NO) 

(+r~o, +INO) 
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Description: Raise a complex base to s co~p'ex po~er. 

Entry points: 

Ar Quments: 

Domain: 

caIJ-by-reference 
cal'-by-vslue 

Z1 - a complex number. 
Z2 - a complex number. 

and Z2 <- ({N,N)} 

and Z1**Z2 <- {(N,N)} 

Result: 

Range: 

Error results: 

Error Number 

670238 
670239 
670240 
670241 
070242 

670243 

and 

R - a complex number. 

Arguments 
.--..... -.-~-.-

11 = +/-INOEf 
12 :: +/-INOEF 
Z1 = +I-INF 
12 = +I-INF 
ZI = 0 
Re(ZZ) < o. or Im(ZZ) 

Z1**Z2 = +/-INF 

=1 () . ~ 

MlP$RZTOl, ZTOZ 
MlP$VZTOZ 

~ es ul t 

--------
(+INO, +INO) 
(+INO, +INO) 
(+INn, +INO) 
( +ItiO, +INO) 

(+TNO, +lNO) 

(+IND, +INO) 
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3.0 NUMERIC CONVERSION AND ASSEMBLY lANGUAG~ SUPPDRT- ROUTINES 

3.1 INTRODUCTION 

The CMMl includes, in addition to the mathe~atica'" functions already 
described. a number of numeric conversion r~ati"es and assembly language 
support routines which wil' be referred to ,Jolntlv 3S the CMtil Common 
Support Routines. These routines are pr~vided for at. products 
(complier or runtime systems) to perform numeric input and output 
conversion and other servjces and to allow oode soar'fog. This will also 
ensure that the same numeric representation ~atches the same internal 
hit value by all processors. for perf~r~ance purposes, the support 
routines are written in CIBO assembly language. 

The n u mer j c conversion r 0 uti n e SP r 0 vi d e for' the eon t 'e rs ion between ASCII 
character strings and internal numeric repr~sentatfons. The assembJy 
I an 9 u age sup po r t r out i n e s ( former t y des c r i h e din ) CS do cum e n t S 3410 ) 
give the user access to some C180 hard~are BOD and real arithmetic 
operations not readily available through CY~IL. The CMMl support also 
provides some special conversion routines a~d c3pabl1ities specifica'ly 
ra que s ted by the f M U pr 0 j e eta n dot her' d e v"e , 0 P ,. en tor 9 ani z a t ion s , 
because the improved performance of writi~g them direct1, in the CISO 
assembly language Justified the abandon~ent 0' CYBIl for these 
pr ocedur es. 

3.2 DOCUMENTATION CONVENTIONS 

The naming convention for types, values, dectar~tions, and procedures 
con for m tot he SIS n am i n 9 con v en t ion s wit h the fir s t two c h a rae t e r s 
being , M l f t oj n die ate a Math l j bra r y ( C M ~ t') n a,. e • The t h i r d c h a r ae t e r 

-indicates the type of name and the fourth c~ar~cter is a '$'. 

The genera' I inkage interface, error ha'ldling, and parameter type 
specifications for the common support r~utlnes are discussed in the 
following sections. The types and yalues ~sed t~ the CMML support 
routines are presented as CYBll declaratio1s.' Each support routine and 
its associated parameter I ist are described in CYAIl format in the 
specifications section by its XREF procedur~ dec1arat-fon common deck. 



+ 

1 

+ 

+ 

3.3 LINKAGE INTERFACE 

The linkage interface for the CMMl support rbutines is defined in CVBll 
terms and conforms to the CVeER 180 System I,ter'ace Standard (SIS) for 
inter-language procedure calls. The calling seque~ces are described in 
the routine specifications. 
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3.4 ERROR HANDLING 

The CMMl support routines are assembly language procedures designed so 
that no trap conditions are generated. There are no error numbers or 
messages associated with these routines. A status parameter whose 
MlTSERRl)R value is returned to the cal ter 'I'\dlcates the qual ity of' the 
result returned. 

3.5 CONVERSION AND AlSS ROUTINE SPECIFICATIJ~5 

This section contains procedure declarations with parameter list 
specifications and functjonat descriptions for the conversion and AlSS 
(Common Support) routines. Special CMMl tvoes, constants and values 
used in the descriptions are defined in Appe,dix A. 

The meaning and usage of each parameter ar~ usu~lly obvious from its 
name and the context of the particular routine prbcedure. The most 
commonly used parameter names have the follo~inQ meanings: 

• 

• 

• 

• 

• 

Source Pointer to the input sour~e data to be processed. 

Source_length length of the source i~out (Units vary according to 
the routine). 

Target Usually specifies the 1eslr~d destination of the 
result. Sometimes it specifies an additiona' 
source parameter. 

Target_length If this Is a VAR para~eter, the actual length of 
the result is returhed in this parameter. 
Otherwise, on input, it specifies the desired 
length of the result. 

S tat usA n M l T $ ERR 0 R val u e fir r °e t urn edt 0 c a I t e r v i a t his 
parameter to indicate the qualitv of the result by 
specifying error status or soecial condition that 
occurred. 
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3.5.1 MLPSBOP_CONVERSION 

{ MLO$8DP - Declare mlpSbdp_conversion } 

PROCEDURE {XREfl mlpSbdp_conversion (sour~e:' ~cel'; 
source_length: m.t$bdp_'ength; 
source_type: mltSbdp_type; 
tar get: Ace"; 
target_length: mltSbdp_length; 
target_type: mJtSbdp_type; 

VAR status: mlt$errort; 

( FUNCTION: Provide access to the numeria ~o.e fM1VN) C180 hardware 
{instruction. 

{ STATUS MlE$INVAlID_8DP_DATA Is returned whenever' the source or 
{target type is mtc$alphanumeric, whenever·fnva'id f30P data 
{is contained in the source, or whenever ~ sour~e or target 
{length is inappropriate for its type. 
{ STATUS MlE$lOSS_OF_SIGNIFICANCE is retur~ed whe, the target field 
{is not large enough to contain the converted sour~e. The target 
{will contain the rightmost significant digits of the converted 
{source. 
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3.5.2 MlPSBOP_TO_BITS AND MLP$BITS_TO_BOP 

{ MlD$BIT - Oeclare mlp$bdp_to_bits } 
{ and - Declare mtp$bits_to_bdp } 

PROCEDURE [XREFl mlpSbdp_to_bits (source: ~ce'J; 
source_length: mltSbdp_'ength; 
source_type: mttSbdp_type; 
target: Ace"; 
target_length: mltSstring_length; 
target_bit_offset: 0 •• 7; 

VAR negative: boolean; 
VAR status: mlt$error); 

PROCEDURE [XREFl mtpSbits_to_bdp (source: ~ce'l; 
source_length: mltSstring_length; 
source_bit_offset: 0 •• 7; 
source_type: mlt$integer_type; 
target: Acell; 
target_length: mltSbdp_tength; 
target_type: mlt$bdp_type; 

VAR status: mltSerror)j 

{ FUNCTION: Convert a BOP number into an 1"atlq~e1 hit string (and 
(vice versa). Written at the request of the FMU project. 
{ 

{ In both procedures, the length of the bit strlng is in bits, not 
{in bytes. The converted source is always placed r1ght-justlfied 
{in the target field with zero fill to the left unless the source 
{in mlp$bits_to~bdp is signed and negative. Atl BOP types 
{except alphanumeric are atlowed. 
{ 

{ NEG A T I V Ere t urn a vat u e 0 f t rue w hen eve r ito e sou r c e i s neg a t I ve • 
{ 
{ STATUS MlE$BAO_PARAMETERS is returned whenever qE&D parameters are 
(out of range. 

• t 

• • 



1 

{ STATUS MlESLOSS_Of_SIGNIFICANCE is retur~ed whenever the target is 
{too small to contain the converted source. Truncation of the 
{left-most digits occurs to force fit the r~suft. 
{ STATUS MlE$INVALID_BOP_OAT,A is returned ",he'lever' a source bdp 
{number contains invalid characters. 
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{ MlOSCMN - Declare m'pScompare_bdp } 

PROCEDURE [XREF] mlp$compare_bdp (source: ~cel'; 
source_length: mltSbdp_length; 
source_type: mltSbdp_type; 
tar get: Acel I; 
target_length: mlt$bdp_'ength; 
target_type: mtt$bdp_type; 

VAR resu I t: ml tScompar e; 
VAR status: mlt$error); 

{ FUNCTION: Provide access to the decimal compar~ (CMPN) Cl80 
{hardware instruction. The user is referred to the MIGDS 
{for information regarding the BDP types t~at ~re acceptable 
{to this instruction. 
{ 

{ S TAT US 11 l E $ I N V A l 10 _ BOP _ 0 A T A i s ret urn e 11 !,of hen eve r" BOP t yp e 0 r 
{length is illegat for this hardware instr~ctfon. 
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3.5.4 MlPSCOMPARE_BYTES 

{ MlOSCOM - Declare mlpScompare_bytes } 

PROCEDURE [XREFl mlp$compare_bytes (source: Ace"; 
source_length: mlt$strinQ_length; 
target: "cetl; 
target_length: mlt$string_'ength; 

VAR result: mlt$compare; 
VAR number_equal_bytes: mlt$strinQ_length; 
VAR status: mltSerror); 

{ FUNCTION: Provide access to the compare bytes (CMPB) CIBO 
{instruction without I Imi t i og the user to hvte' e~gths tess 
{than or equal to 256. 
{ 

{ STATUS MlE$NO_ERROR wi II be returned. 
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3.5.5 MlPSCOMPARE_COllATEO 

{ MlDSCCI - Dec'are mlp$compare_collated l 

PROCEDURE [XREFl mlp$compare_collated (sour~e: Ace11; 
source_length: mltSstring_tength; 
target: Acet. j 

target_length: mltSstring_'ength; 
collate_table: Acell; 

VAR result: m.tScompare; 
VAR number_equivalent_bytes: m.tSstring_length; 
VAR status: mltSerror); 

{ FUNCTION: Provide access to the compare cotlate~ (CMPC) C180 
{hardware instruction without restricting the user' to byte 
{lengths less than or equal to 256. 
{ 

{ STATUS MlESNO_ERROR is returned. 
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3.5.6 MlP$COMPARE_FlOATING 

{ MLDSCF - Declare mlp$compare_floating } 

PROCEDURE [XREF] mlp$compare_floating (sour'eel Ace" i 
source_length: mlt$floating_'ength; 
target: Ace'l; 
target_length: mlt$floating_length; 

VAR result: m.t$compare; 
VAR status: mltSerror); 

{ FUNCTION: Compare the values of two floating point numbers. 
{ 
{ STATUS MlE$INOEFINITE is returned Hnene'ller· the source or target is 
{indefinite or whenever both source and t~rget are infinite with the 
{same sign. The result is then MlC$UNOROEREO. 
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3.5.7 MlPSCOMPUTE_FlOATING_NUMBER 

{ MlD$CFN - Declare mlp$compute_floating_~u~ber } 

PROCEDURE [XREFl m'p$compute_floating_Aumber (sour~e: 
mlt$floating_inputj 

scale_factor: integer; 
target: Ace. I; 
target_tength: mltSfloating_tength; 

VAR status: mlt$errorl; 

{ FUNCTION: Generate an internal (binary) flbatinq point number 
{given as input a scale factor (power of ten) and the TARGET 
{parameter result of MlP$INPUT_FlOATING_MA~TIS5A (as SOURCE). 
{ 

{ STATUS MLE$OVERFLOW is returned whenever'· the f10ating point number 
{"generated" is out of range (that is - infinite or indefjnite). 
{ The value returned wi II be either +INF or +I"'40, depending on the 
{nature of the overflow. 
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3.5.8 MlP$CONVERT_FlOAT_TO_INTEGER 

PROCEDURE [XREfl m,pSconvert_ftoat_to_integer (source: Ace"; 
source_length: mlt$rloating_length; 
target: Ace1 t; 
target_length: mlt$integer_length; 
target_type: mltSinteger_type; 

VAR status: mlt$error); 

{FUNCTION: Convert a floating point numher' i"to an integer. 
( 

( STATUS MlESLOSS_Of_SIGNlfICANCE is retur~ed ~he~ever the "oating 
{point number cannot be represented as an i~teQer of the specified 
{length. The integer value returned will co~t~in the rightmost 
{significant bits of the correct result. ~~r infl~ite or Indefinite 
{floating point numbers, the integer value r~tur~ed is O. 
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3.5.9 MlPSCONVERT_INTEGER_TO_FlOAT 

PROCEDURE [XREFJ m'pSconvert_integer_to_'Ioat (source: Ace"; 
source_'ength: mlt$integer_length; 
source_type: mlt$integer_typej 
target: Acel.; 
target_length: mlt$floating_length; 

VAR status: mltSerror); 

{ FUNCTION: Convert an integer into a f'o~t1ng point number. 
{ 

{ STATUS MlESNO_ERRQR is returned. 
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3.5.10 MlPSINPUT_BASE_NUMBER 

{ Ml 0$ IBN - Dec I are ml p$ i nput_base_number" } 

PROCEDURE rXREFl mlpSinput_base_number (so~r~e: Ace"; 
source_'ength: mlt$strjng_tength; 
tar get : Acell ; 
target_length: mltSstring_'ength; 
base: mftSnon_decimat_base; 
inbedded_blanks: m.tShand'e_blanks; 
Justification: mltSJustify; 

VAR actual_souTee_length: mlt$string_le1gth; 
VAR status: m'tSerror); 

{ FUNCTION: Convert an ASCII representation of a non-decimal base 
{number into an internal binary representatio".; leading ASCII 
{blanks are ignored; leading ASCII zeroes ~i'l be converted as part 
{of the number. The ASCII number is considered to be unsigned. 
{ 

{ The TARGET_LENGTH is in bytes. 
{ 

{ The ACTUAl_SOURCE_lENGTH returned is the ~umber of source 
{characters processed, including leading blanks and blanks that were 
{ignored or treated as zeros. Illegal ch3r~cter~ and blanks treated 
{as itlegal (MLC$STOP_ON_BlANKS) are not i~ctuded in the actual 
{length. 
{ 

{ STATUS MlE$BAD_PARAMETERS is returned whenever ~EAD parameters are 
{out of range. 
{ STATUS MLESlOSS_OF_SIGNIFICANCE occurs Ahen the target field is 
{too small to contain the converted source. The rightmost 
{significant bits are truncated in the tar~et field. 
{ STATUS MlE$INVAlIO_8D?_DATA is returned !,file, an i 'legal "digit" is 
{present In the source field. A terminatt'Q blank or comma is NOT 
{considered itlegal. The input field to that point will be 
{converted. 



1 
CONTROL DATA CORPORATION - C!JMPAN'f PRIVATE - Rev'isian E 

3-13 
Cl80 Common Modufes Mathematical library (C~ML) ERS 

85/08/23 

3.0 NUMERIC CONVERSION AND ASSEM8LY lANG~AGE ~~p~aRT ROUTINES 
3.5.11 MlPSINPUT_fLOATING_MANTISSA 

{ MlOSIFM - Declare mlpSinput_floating_mqntissa } 

PROCEDURE (XREFl mlp$input_floating_mantiss~ {sourbe: Acet.; 
source_'ength: mttSstring_'ength; 
imbedded_blanks: m.tShandle_blanks; 

VAR target: mltSfloating_input; 
VAR decimal_point_found: boolean; 
VAR actual_sauree_.ength: mltSstring_Ie"gth; 
VAR status: m.tSerror); 

{ FUNCTION: Convert an ASCII representation of a floating point 
{mantissa into an internal representation f,r later' conversion to 
{internal floating paint after establishi,q the value of the 
{exponent field. leading blanks and zeroes ar~ ignored. 
{ 

{ STATUS MlESBAD_PARAMETERS is returned w~e"ever READ parameters are 
{out of range. 
{ STATUS MlESINVAlID_BOP_DATA is returned whe"ever an II legal 
{character is detected in the source. This sltuation includes 
{possible exponent field characters "E" a~1 "D", completely blank 
{fields, and source fields containing onfv a sign character. In the 
{latter two cases, the field is eonsidere1 to be identical'y zero. A 
{terminating b'ank or comma is NOT consider~d iftegal. 



1 
CONTROL DATA CORPORATION - C~~?A~Y PRIVATE - Revtsion E 

3-14 
C180 Common Modules Mathematical library C:MML) E~~ 

85/08/23 

3.0 NUMERIC CONVERSION AND ASSEMBLY lANG~~GE 5JPPlRT ROUTINES 
3.5.12 MlP$INPUT_FLOATING_NUMBER 

{ MLDSIFN - Declare mlpS input_floatinQ_nu!fther"} 

PROCEDURE [XREF] m'p$input_floating_number (source: Acel.; 
source_length: mltSstring_tength; 
target: Acel.; 
target_'ength: mltSfloating_Jength; 
handle_blanks: mltShandle_blanks; 

VAR actual_source_length: mltSstring_'ength; 
VAR status: mltSerror); 

{ FUNCTION: Convert an ASCII representatto1 of a "oating point 
{number (with an optional exponent field) into the internal 
{(binary) floating point representation. 
{ 
{ RESTRICTIONS: The exponent field must begin with "E", "0", "en, 
{or "d". Arithmetic overflow during expo"ent computation is ignored. 
{ 

{ The only valid values for the HANDlE_BL~'1KC; parameter are 
{MlCSIGNORE_BlANKS and MlC$STQP_ON_BlANK. 
{ 

{ STATUS MlE$INVAlID_8DP_DATA is returned~"'enever' an i' legal 
{character is detected in the source field. A ter~inating blank or 
{comma is NOT considered illegal. 
{ STATUS MlESOVERFlOW wi I. be returned whenever' t"e floating point 
{number is infinite or indefinite AND status Is otherwise no error. 
e STATUS MlESNO_DIGITS is returned if no 1igtts wer~ found in the 
{source. 
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3.5.13 MlPSINPUT_INTEGER 

{ MLOSII - Declare mlp$input_integer } 

PROCEDURE [XREFl mlpSinput_integer (source: Ace"; 
source_length: mltSstring_'ength; 
target: Ace •• ; 
target_length: mltSinteger_length; 
target_type: mltSinteger_type; 
imbedded_blanks: mlt$handle_blanks; 

VAR actua'_source_Jength: mlt$strlng_le~gth; 
VAR status: mltSerror); 

{ FUNCTION: Convert an ASCII representatlon of an Integer into the 
{internal (binary) representation. 
{ 

{ STATUS MLE$NO_OIGITS i s returned whenever' the sou r ce s tr i ng 
{contains no digits (ASCII characters in the set 'Qt ••• '9 f t. 
{ STATUS MLE$INVAlID_80P_OATA is returned ~~eneY~r' an il legal 
{character is detected in the source flelrl. A b'a~k does NOT cause 
{this error status. STATUS MlE$lOSS_OF_SIG~IFICANCE is returned 
{whenever the internal integer field is too S!1!3" to contain the 
{converted ASCII source. The rightmost si~"ificant bits are 
{retained. 
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{ MlOSIUO - Declare mlp$jnput_unpaeked_decimaJ } 

PROCEDURE [XREF] mlp$input_unpacked_decin~t (soureet Ace"; 
source_length: mttSstring_Jength; 
target: Ace I I ; 
target_'ength: mltSbdp_length; 

VAR actual_souree_length: mltSstring_le1gth; 
VAR status: mlt$error); 

{ FUNCTION: Convert an ASCII representatio" of an unpacked decimal 
{number (with possibly leading blanks and'~r a 'eading sign) into 
{the internal BOP format of UNPACKED DECr~'L TRAILING SIGN 
{COMBINED HOLLERITH. The result wilt be r"ilht justi fied In the 
{target field. If the result is shorter th~n the target field, the 
{target field wilt be zero filled to the teft. The final digit wi" 
{be changed to conform to the preferred combined sian format. 
{Written at the request of the COBOL and F~U or~jects. 
{ 

{ If a decimal point is encountered before the source fi el d is 
{exhausted, It terminates the source inpat and ont, the digits 
{preceding the decimal point are converted.! The decimal point is 
{counted in the actual_source_length retur~~d and is not considered 
{an illegal character. 
{ 

{ STATUS MlE$INVAlID_BOP_DATA is returned lIfhel'lever" an illegal 
{character is detected in the source. The source Is converted UP to 
{the iltegal character. The Illegal character" Is "at counted in the 
{actua'_sauree_length returned. 
{ STATUS MLESlOSS_Of_SIGNIFICANCE is returhed whenever the target 
{field is too small to contain the source l'lu~ber. The rightmost 
{significant digits are retained. Also, Ir the length of the 
{significant digits or the source, Including the optional sign, 
{exceeds 38 bytes, STATUS MlE$lOSS_OF_SIG~rFrCANCE Is returned. Only 
{the first 38 bytes from the left will be co~v9rted. The 
{actual_source_length returned wit I include a cou~t of all 
{significant digits encountered in the sour~e ev~~ though not all 
{will be converted. 
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{ MlDSMOV - Declare m'p$move_bytes } 

PROCEDURE [XREFJ mlp$move_bytes (source: 'ce"; 
source_length: mlt$string_length; 
target: Ace •• ; 
target.length: mlt$string_'ength; 

VAR status: mltSerror)j 

( fUNCTION: Provide access to move bytes t~QVB) Cl80 hardware 
{instruction without restricting the cal"er' to fields.ess than or 
{equal to 256 bytes. furthermore, alloNo'l'er' aODing source and 
{target fields. 
{ 

{ STATUS will be MlE$NO_ERROR 
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{ MlOSOBN - Declaration of mtp$output_base_hu~ber } 

PROCEDURE rXREFl mtp$output_base_number (source: Ace"; 
source_length: mlt$strinQ_length; 
target: Ace"; 
target_length: mltSstring_length; 
base: m.tSnon_decimal_base; 
Justification: mlt$justify; 
suppress_leading_zeros: bootean; 

VAR actua._target_length: mltSstring_le,qth; 
VAR status: mlt$error); 

{ FUNCTION: Convert a binary integer into a" (non-decimal) ASCII 
{representation, or simply do a memory dunp. 
{ 

{ SOURCE_LENGTH is in bytes. 
{ 

{ A.l bytes of the source number are conv9rted and may yield 
{leading zeros which are part of the converted nu~ber. These 
{zer os may be suppressed in the target by setti ng parameter 
{SUPPRESS_LEADING_ZEROS to the value TRUE. 
{ 

{ VI hen the target_length (i n ct u din 9 1 e ad i ,.. g ? ~ ro s ,j f any) is 
{less than the size of the target area, b'ao~s may be used to 
{f. II in the rest of the area. 
{ 
{ When JUSTIFICATION is MLC$RIGHT_JUSTIFY, b,q"k fi1l is used. for 
{MlC$lEFT_JUSTIFY, no fi I. is done. 
{ 

{ ACTUAl_TARGET_LENGTH is the number of no~-b'ank ASCII characters 
{written to the target. 
{ 

{ STATUS MlESlOSS_OF_SIGNIFICANCE is ret~rhed whenever the target 
{field is too small to contain the converted source. Truncation of 
{digits at the left occurs for right Justi'ic~tion. Truncation at 
{the right occurs for left Justification. 
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{ MlOSOFO - Declare mlp$output_floatinQ_digits } 

PROCEDURE {XREfl mfp$output_floating_digits (saUTee: Acetl; 
source_length: mltSstring_length; 
target: Ace'l; 
target_length: mft$string_length; 
leading_blanks: mttSstrinQ_length; 
leading_zeroes: mlt$string_'ength; 
decimal_point: mJtSstring_length; 
sign_character: char; 

VAR status: mft$errort; 

{ fUNCTION: Generate an ASCII floating point ~antlssa given an ASCII 
{or unpacked decimal t r a i tin 9 s i 9 nc 0 m bin e rf h/)I' e r'i t h string of 
{digits and formatting information. 
{ 

{ The value of DECIMAL_POINT is the location In the target "string" 
{of the decimal point character. Note that the fir~t position in the 
{string has an index of O. 
{ 

{ TARGET_LENGTH must be greater than SOUR:~_tE~GT~ + LEADING_BLANKS 
{+ ord ( SIGN_CHARACTER <> chr ( 0 ) ). 
{ 

{ The target area wilt be right-fitled with ~~r~es If necessary to 
{entire'y fill the field. 
{ 

{ STATUS will contain MlE$NO_ERRORR. 
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{ MlO$OfN - Declare mlp$output_"oating_nu~ber"} 

PROCEDURE [XREfl mlp$output_floatinQ_number (sour~e: A ce .1; 
source_length: mltSfloating_tength; 
target: Acell; 
format: mlt$output_rormat; 

VAR actual_target_.engthl mtt$string_Jp1gth; 
VAR status: mlt$error); 

{ fUNCTION: Convert a floating point number i~to an ASCII 
{representation. -
{ 

{ fORMAT describes the format of the result string. The names of the 
{ordinals for the fORMAT field (of the sa~e-"a~ed parameter) are 
{derived from FORTRAN-style format descriotor~. 
{ When the FORMAT field contains MlC$lIST_nI~ECTEQ, the number is 
{output in either a modified E or modified F 'or~at. If the absolute 
{value of the number is greater than or equa' to 10**-6 and less 
{than 10**9, the modified f format is used; Qther~lse the modified E 
{format is used. The OIGITS fi el d gl ves th~ "lu1tber" of di gi ts to 
{which the number is rounded. Trailing zer~es after the decimal 
{point are always removed. The SCAlE_FACTJ~ 'ield is ignored) 
{rather, a scale_factor of 0 is used for the modified F style, and 1 
{is used for the modifjed E format. The E~'aNE~T_STYlE field Is also 
{i gnored. No exponent occurs for F sty, e, and, for' f sty I e, the 
{width of the field wil' be the minimum needed.\ If the WIDTH field 
{is insufficient to hold the representatio~ with at' DIGITS 
{significant digits, then digits wi.I be tr~na~ted from the right of 
{the mantissa in order to fit the represe~tation into WIDTH 
{characters. 
{ When the fORMAT field does not contain ~lC$lIST_DIRECTEO, the 
{EXPONENT_STYLE field contains either 0 lr the nu~ber of digits in 
{the exponent. When 0 is provided, the nor.a- FORTRAN style of four 
{characters for the exponent Is used. When the JUST1FICATION fiefd 
{ i n die ate sri 9 h t jus t i f i cat i on, b lank f i "1 '. \4 ii' () c cur on the I eft. 
{Otherwise there is no fiat. 
{ 

{ ACTUAL_TARGET_LENGTH wilt contain the nunbar of characters written 
{to the target area, excluding any paddj~~. 
{ 

{ STATUS MlE$BAO_PARAMETERS is returned whe~ ~JRMAT.WIDTH is 
{inconsistent with the other fields of FO~~AT, Independent of the 
{value of the floating point number. 
{ STATUS MlE$INFINITE is returned whenever' the source floating point 
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{number is infinite. 
{ STATUS NLESINDEFINITE is returned whenever the source floating 
{point number is indefinite. 
{ STATUS MlESlOSS_Of_SIGNIFICANCE is returhed whe~ever the 
{particular value of the ftoating point nu~ber is not representable 
{in the format specified. 
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3.5.19 MlPSOUTPUT_INTEGER 

3.5.19 MlPSOUTPUT_INTEGER 

{ MlD$OI - Declare m,p$output_integer } 

PROCEDURE (XREFJ mlp$output_integer (sour~e: Ace"; 
source_'ength: mlt$integer_length; 
source_type: mltSinteger_type; 
target: Acel.; 
target_Iengthl mltSstring_length; 
Justification: m.tSjustify; 
sign: mltSsign_treatment; 

VAR actual_target_Jength: mltSstring_te,qth; 
VAR status: m.t$error); 

{ FUNCTION: Convert an integer into an ASCII representation. 
{ 

{ When JUSTIfICATION is MLCSRIGHT_JUSTIFV, the tar'get area is 
{blank-'filled to the left. Otherwise no fit. Is done. 
{ 

{ ACTUAl_TARGET_LENGTH will contain the ou~ber of digits written to 
{the tSl'get area plus 1, If there is a sign. 
{ 

{ STATUS MlESLOSS_OF_SIGNIFICANCE is retur~ed whenever the target 
{field is too smal' to contain the converled source. Truncation of 
{the leftmost digits occurs. 
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{ MlOSRFN - Declare mJp$round_'Ioatjno_number } 

PROCEOURE [XREf] rnlp$round_f'oating_number' (source! Ace •• ; 
source_length: mltSfloating_'ength; 
target: Ace •• ; 
number_or_digits: m't$digit_string_l~"gt~; 
power_of_ten: integer; 

VAR status: mltSerror); 

{ FUNCTION: Convert aftosting point number' into an ASCII string 
{containing the first NUMBER_Of_DIGITS significant digits (rounded). 
{MlPSSCAlE_FlOATING_NUMBER must be called be'or~ 
{MlPSROUND_FlOATING_NUMBER, and the POWER_TIF_TEN r~su.t of 
{HlPSSCAlE_FlOATING_NUMBER must be passed to 
{MlPSROUND_FlOATING_NUHBER. 
{ 
{ MlP$ROUND_FlOATING_OUTPUT and MlP$SCALE_FlOATING_DUTPUT must be 
{used by aI' C180 products for the output of floating point 
{numbers to ensure uniform representation thr~ughout the CIBO 
{product set. MlPSOUTPUT_FlOATING_NUMBER wilt do this for the user, 
{provided that the available floating pol~t for~ats of the latter 
{procedure are adequate for the user's pur~ose. 
{ 

{ STATUS MlE$BAO_PARAMETERS is returned whenever the floating point 
{number is infinite or indefinite. (This shouid hav~ been caught 
(by the call to MlP$SCAlE_FlOATING_NUMBER.') 
{ STATUS MLE$OVERflOW is returned whenever" the rounded source 
{number's POWER_Of_TEN differs from the aetu~' oower as passed by 
{the caller. The digit string returned is then "10 ••• 0". 
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{ MlO$SfN - Declare mtp$scale_floatinQ_number } 

PRO C E OUR E [X REf] m I p $ s c a I e _ flo at i n Q_ n u m be r' (s 0 IJ rc ~ : Ace .1 ; 
source_length: mltSfloating_'ength; 

VAR power_or_ten: integer; 
VAR status: mlt$errorl; 

{ FUNCTION: Determine the value of the (1ecl~~1) exponent of a 
{floating point number in the form d.dd •• ~ E •• 
{ 

{ POWER_Of_TEN wit. contain 0 if the floatIng poi~t number is zero. 
{Otherwise, if x is the absolute value of the floating point number 
{and 1.0 (= x * lO**e < 10.0, then POWER_'=~TE~ wii I contain e. 
{ 

{ STATUS MlE$INDEfINITE is returned whenver' the SOlJrce is 
{indefinite. STATUS MlE$INFINITE is retur,~d w~enev~r the source is 
{infinite. 
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{ MlOSSCA - Declare mlp$scan_bytes } 

PROCEDURE {XREF] mlpSscan_bytes {source: ~ceJ'; 
source_'ength: mlt$string_'ength; 
scan_table: Acel.; 

VAR number_not_matching: mltSstrinQ_lenqth; 
VAR status: mlt$error}; 

{ FUNCTION: Provide access to the scan bytes while non-member (SCNB) 
{CISO hardware instruction, without restrlcttnq the caller to 
{lengths Jess than or equal to 256 bytes. 
{ 

{ STATUS will contain MLESNO_ERROR. 
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{ MLDSTEX - Declare mlpStest_for_exceptjon } 

PROCEDURE [XREFl mlpStest_fof_exception (source: 'cell; 
VAR status: mlt$error); 

{ FUNCTION: Test a floating point n u m be rfl 0 r' i" f i rl J t e or i n d e 'f i ni t e. 
{ 

{ If the number is indefinite, return MlE$l~OE~qNITE in STATUS. 
{ If the number is infinite, return MlE$I~F1~tTE. Dtherwise 
{return MlESNO_ERROR. 
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{ MlO$TRA -- Declare mlpStranslate_bytes } 

PROCEDURE [XREfl mtp$translate_bytes (sour~et Aceltl 
source_length: mltSstring_'ength; 
target: Acel.; 
target_length: mtt$string_'ength; 
translation_tablet Ace"; 

VAR status: mtt$error); 

{ FUNCTION: Provide access to the translate bytes tTRANB) C180 
{hardware instruction without restricting the sourbe or target to 
{a maximum of 256 bytes. 
{ 

{ STATUS will atways be MlE$NO_ERROR. 
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PROCEDURE [XREFJ mtp$vax_to_180_floating (source: ~cell; 
source_type: mltSvax_f'oating_type; 
targetl Ace'l; 
target_length: mlt$ftoating_'ength; 

VAR status: mJtSerror); 

{ FUNCTIONt Convert a VAX floating point ~u~ber of the specified 
{source_type toa C180 floating point nU'no'!r' of tne specified 
{target length. 
{ 
{ 

{ LENGTH AND SIZE INfORMATION fOR FlOATI~G TYPES: 
{ 
{ 
{ 

TYPE 

( -----------------{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 

mtc$vax_4_F_float 
mIC$v8x_B_D_float 
mlcSvax_B_G_float 
mtcSvax_16_H_ftoat 
mlc$single_precision 
mlcSdouble_precision 

{ ERROR STATUS: 

LENGTH 
(SVTES) 

4 
a 
8 

16 
a 

16 

E)(PIJMEtiT 
ST.ZE {RITS) 

a 
8 

11 
15 
1; 
15 

TRUE FRACTION 
SIZE (BITS) 

24 
56 
53 

113 
48 
96 

{MLESBAO_PARAMETERS is returned whenever source_type or target_ 
{length is o~t-of-range. 
{ 

{All VAX Reserved Operand values are conv~rted to ClBO +INFINITE 
{and status MLE$INFINITE is returned. 
{ 

{N 0 0 t her err 0 r s c an 0 c cur f or m I c $ vax _ 4 _'f _, I 09 tty p e co n v er s ion. 
{Such values can always be converted exact'y to CIBO floating 
{point formats. 
{ 

{MlcSvax_8_d_ftoat and mlcSvax_B_Q_float VAX v~'ues can always be 
{represented within range in C180 format r~gard'ess of target 
{length. However, significance can be lost as a result of the 
{fewer number of fraction bits available rGr- CIBO single_precision 
{floating point format. The result is rou,ded tn 48 bits of 
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{significance and MlE$lOSS_OF_SIGNIfICAN:e Is r.turned. Signif
{icance can be preserved for these VAX a-byte types by specifying 
{CIBO ml c$doub I e_preci si on for the target_·tength. 
{ 

• • • • • • 

t • • , 

• t 

• • 

t , 
• 1 

• • • • 

t 
I 

• • • • • • 
I • • • • • • , 
• • • • 

• • 
t 
t 

• • 

• • • t 

• • • • 
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{VAX mlcSvax_16_H_float values can exceed :180 doable precision 
{values in both range and precision. Since ther~ is such a large 
{difference in the number of fraction bits between the VAX and 
{ClBO 16-byte ftoating point formats, the r~su't Is rounded to 
{96 bits of precision, but no Joss_of_sig~i'icance error wit I be 
{ s i 9 os led for t h es e con v e r s ion s un I e sst h e ta rg ·e t len 9 t h \If as 
{specified as mlc$sjngle_preclsion. 
{ 

{The table below shows the result and err,r st~tus for VAX values 
{that are out-of-range for C180 single and douhle precision 
{floating poirit numbers. VAX values that co~verl tu C180 values 
{with the following C180 biased exponents ~it' produce the 
{indicated results. The exponents include the sign bit: 
{ 
{ 

{ Cl80 BIASED EXPONENT 

{ ----------------------{ 
{ 

{ OXXX or 8XXX 
{ 

{ lOOO-2FFF or 9000-AfFF 
{ 

{ 5000-6FFf 
{ 

{ DOOO-EFFf 
{ 

{ 7XXX 
{ 

{ FXXX 
{ 

{ *VAX Reserved Operand* 
{ 
{ 

RESULT ERROR STATUS 

o 

o MLEtUNDERFlOW 

+INFINITE "'fL-E $OVERFlOW 

-INFINITE MLE$OVER FLOW 

+ I N 0 E FIN IT .c: MlE$INOEFINITE 

-INDEfINITE MLE$INOEFINITE 

+INFINITE M l E$ I NF I NIT E 
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PROCEDURE [XREFl mlpSvax_to_180_fortran_logfcal (source: Acel'; 
source_length: mlt$vax_logical_'ength; 
target: Ace'l; 
target_length: mlt$FORTRAN_logica'_l~ngth; 

VAR status: mltSerror); 

{ fUNCTION: Convert 9 VAX logical value t~ a Cl80 FnRTRAN 
{Ioglcat value of the specified length. The right most bit 
{the first byte of the VAX value is used to determine the 
{logical value. A one bit means TRUE and a zerb f~ this bit 
{means fALSE. The C180 FORTRAN 10glcal result uses the sign 
{bit {bit 0) of the result to indicate its 'oglea' value. 
{The sign bit of the target will be set tB a one ror TRUE 
{and to a zero for fALSE. The remaining bits i, the result 
{will be al' zeros. 
{ 

{ ERROR STATUS: 
{MlESSAD_PARAMETERS is returned whenever source_length or 

in 

{ tar ge t_ I en 9 t his 0 u t - 0 f - ran 9 e ; 0 t her w i s e " S TA T fj S wi I I a I way s 
{be MlE$NO_ERROR. 
{ 
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PROCEDURE [XREF] mJpSvax_to_180_integer (source: ~eel.; 
source_length: mltSvax_integer_tenqth; 
target: Acel t; 
target_length: mlt$integer_tength; 

VAR status: mlt$error); 

{ FUNCTION: Convert a two's complement sig,ed integer value in 
{VAX format to a signed integer in C180 'or~at. T~e target result 
{is always right-justified with sign exte"i1o~ to the left. 
{ 

{ ERROR STATUS: 
{MlESBAD_PARAMETERS is returned whenever the sour~e_length or the 
{target_length is out-or-range. 
{ 

{MlESlOSS_OF_SIGNIFICANCE is returned whe~ the VAX number is not 
{representable as a C180 number of the specified f~"gth. The C180 
{result is truncated at the left to fit the tar~et 'ield. 
{ 
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PROCEDURE [XREFl mtp$vax_to_180_packed_deci~al (source: Acell; 
source_length: mlt$vax_packed_deci~~'_length; 
target: Acel I; 
target_length: mltSbdp_'ength; 

VAR status: mltSerror); 

{ FUNCTION: Convert a VAX packed decimal v~tue of the specified 
{length to a C180 packed decimal value of the desired target_'ength. 
{ 

{ ERROR STATUS: 
(STATUS MlE$8AD_PARAMETERS is returned whenever the source_1ength 
{or target_'ength is out-of-range. 
{ 
{STATUS MlESlOSS_OF_SIGNlfICANCE is retur~ed whenev.r the target 
{field is too sma.' to contain the converted sour~e. The target 
{will contain the rightmost significant digits of the converted 
{source. 
{ 
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source_length: mltSstrinQ_length; 
source_bit_offset: 2 •• 7; 
target: Acel Ii 
target_length: mltSstring_length; 
target_bit_offset: 0 •• 7; 

VAR status: mlt$error); 

{ FUNCTION: convert a e110 bit string (In 6 of 8 format) into a 
{CISO bit string. Written at the request 3f the F~U project. 
{ 

{ Note that both source and target length are given in bits. 
{ 

{ When the source_length is greater than the tarqet_Jength, the 
{target field is fjlled with the leftmost bIts of the source with 
{no error status returned. 
{ 
{ When tar get_' ength is greater than sour'ce_:1 ength the target is 
{right fllted with zeroes. 
{ 

{ STATUS MlESBAD_PARAMETERS is returned when read-only parameters 
{are out of range. 
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size: mltSfloating_length; 
VAR status: mJtSerrorl; 

{ fUNCTION: Convert a floating point number' in ~170 notation (6 of 8 
{-format) to a C180 floating point number.' '4ri tten at the request of 
{the fMU project. 
{ 

{ STATUS MlE$SAO_PARAMETERS is returned wnenever' sf ze is out o'f 
{range. 
{ STATUS MlESINFINITE is returned when the C170 n~mber has the 
(exponent 3717(8) or 4000(8.; the C180 valUe r~turhed is +/- INF. 
{ STATUS MlESINOEFINITE is returned when the C170 number has the 
(exponent 1177(8) or 6000(8); the C180 value r~turhed is +/- INOEf. 
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target_fength: mltSinteger_length; 
target_type: mttSinteger_type; 

VAR status: mlt$error); 

{ FUNCTION: Convert an integer in Cl70 6 of 8 'or~at to an integer 
{in CISO format. The target is always rig~t-Justified with sign 
{extension to the left. 
{ 

{C170 negative zero is represented as .zer·o (O.l.O) on the CISO. 
{ 

{ STATUS MlESBAD_PARAMETERS is returned whe,ever a read-on'y 
{parameter is out-of-range. 
( STATUS MlESLOSS_Of_SIGNIFICANCE is returhed whe~ the el70 number 
{is not representable as a C180 number of the specified length 
(and type. Truncation at the left occurs to for~e-~it the 
{remainder. 
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target_length: mttSstring_tength; 
target_bit_offset: 2 •• 1; 

VAR status: mlt$error); 

{ FUNCTION: Convert C180 bit strings (non-a'ig1edJ into C170 bit 
{strings (also non-aligned) in 6 of 8 for~at. Written at the 
{request of the FMU project. 
{ 
{ Note that both SOURCE_LENGTH and TARGET.lENGTH are in bits. 
{ 

( When TARGET_LENGTH is greater than SOURC~_lE~GT~) the target is 
{right fitled with zeroes. 
{ 

{ When SOURCE_LENGTH is greater than TARGEr_LE~GTH, the target is 
{fi.Jed with the leftmost bits of the sour~e. ~o er~or status is 
{r ecor dad. 
{ 

{ STATUS MLE$BAD_PARAMETERS is returned whenever a READ only 
{parameter is out-of-range. 
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{ FUNCTION: Convert a CIBO ftoating point nu~ber into a tl10 
{floating point number (in 6 of 6 format).' "ritten at the 
{request of the FMU project. 
{ 

{ STATUS MlESBAD_PARAHETERS is returned if size is out of range. 
{ STATUS MlESUNOERflOW is returned when the Cl80 exponent is too 
{small to be represented in C170 format~ Zerb Is r~turned as the 
{value of the el70 number. 
{ STATUS MlESOVERFlOW is returned when the Cl80 e(ponent is too 
{large to be represented in C170 format. The CI10 value returned 
{in the case is 37710000000000000000(8), or' 40000000000000000000(8) 
{if the Cl80 number is negative. 
{ STATUS MlESINfINITE is returned whenever· the CISO number is +'
(INF. The Cl10 number returned witt be 37710 •• 0(8) or 4000 •• 0(8), 
{r e s p e ct i v e , y. 
{ STATUS MlESINOEFINITE is returned whenever' the ClSO number is +/
{INDEF. The e170 number returned wil' be 17770.~O{8t or 6000 •• 0(8), 
{r e s p e c t i vel y. 
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{ FUNCTION: Convert an integer in C180 for~at into an integer in 
{C170 format (6 of 8). The target field is? always r-'ight-justified 
{with sign extension on the left. Writte1 at the r~quest of the FMU 
{project. 
{ 

{ STATUS MlE$BAD_PARAMETERS is returned\lfhenever" a read-only 
{parameter is out-of-range. 
{ STATUS MlESlOSS_Of_SIGNIFICANCE is retur~ed whenever the C180 
{number is not representable in the specified :170 format. 
(Truncation occurs at the left of the sour~e to for~e fit the 
{remai nder. 
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{ MlTBOPl -- Declaration of mlt$bdp_'engt~ }. 

CONST 
mlc$min_bdp_length = 0, 
mlc$max_bdp_'ength • 38; 

TYPE 
mltSbdp_'ength = m'c$min_bdp_length •• ~lcSmax_bdp_tength; 

Al.2 MLT$BOP_TYPE 

{ MlTBDP -- Declaration of mltSbdp_type } 

TYPE 
mlt$bdp_type : (mlc$packed_unsigned, mlc'packed_~nsigned_sJack, 

mlcSpacked_decimal_signed, mlcSpacked_~eclma'_~igned_stack, 
mlc$unpacked_unsigned, mlc$unpacked_tr~"J~g_hollerlth, 
mlc$unpacked_trailing_separate, mlc$u"packed_l~ading_hol'erith, 
mlc$unpacked_leading_separate, mtc$a'Dhanu~eric, 

mlcSbjnary_unsigned, m'c$binary_signed. 
m'c$trans1ated_packed_signed, m'cStra1s'ated_oacked_slack, 
m I cS t ran s. ate d_ b in a r y _ un s i 9 ned, m I c $ t r 'a n s la ted _:b ina ry _ s i 9 ned) ; 

Al.3 MlTSCOMPARE 

{ MlTCDMP -- Declaration of mltScompare } 

TYPE 
m.t$compare = (mlc$equal, mlc$source_i5_~re3ter. mtc$unordered, 

mlcStarget_is_greater); 
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TYPE 
mltSdigit_strinQ_tength = mtc$min_digjt~~trf"g_l~ngth •• 

mtcSmax_digit_strin9_ l ength; 
A1.5MLTSERROR 

{ MlTERR -- Declaration of mlt$error } 

TYPE 
m.t$error: (mle$no_error, mle$lnvaJid_bdp_~ata,· 

mleS'oss_of_significance, mleSoverf1ow, m'e'u"derflow, 
ml eSi ndefi n i te, mJ e$ i nf in i te, mt e$bad_:p ara'fteter's., 
ml eSno_dig its);. 

A1.6 MlTSEXPONENT_STYlE 

{ MlTES -- Dec'aratlon or mjtSexponent_style } 

CONST 
m'c$min_exponent_style = 0, 
mlc$max_exponent_styte = 6; 

TYPE 
mltSexponent_styte = mlcSmin_exponent_stv1e •• 

mlc$max_exponent_style; 
A1.7 MLTSflOATING_INPUT 

{ MLTfI -- Declaration of mltSfJoating_inDut 1 
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{ MLTfl -- Declaration of mttSfloating_fength } 

TYPE 
mJt$floating_'ength s (mlc$single_precision, 

m'cSdoubte_precision); 
A1.9 MLT$fORMAT 

{ MlTFORM -- Declaration of mltSformat } 

TYPE 
mlt$format;: (mlcSf_.style, mle$e_style,' ",'c$g_'styte, 

mlc$list_directed, mfcSnamelist); 
Al.10 MlT$FORTRAN_LOGICAl_lENGTH 

{ MlTFTLL -- Declaration of mltSfortran_'oqica'_'ength } 

TYPE 
mltSfortran_logical_length = 1 •• 8; 

A1.11 MlT$HANOlE_BLANKS 

{ MlTHB -- Declaration of mlt$handle_blanks } 

TYPE 
m.t$handle_blanks = (mlcSignore_blanks, 1!lc$stoo_~on_blank, 

mtc$blanks_equal_zero); 
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{ MlTIL -- Declaration of mlt$jnteger_le~gth } 

CONST 
mlcSmin_integer_length : 1, 
mlcSmax_integer_length = 8; 

TYPE 
mttSinteger_tength = mlcSmin_integer_'e1gth .~ 

mlcSmax_integer_length; 
Al.13 MlTSINTEGER_TYPE 

{ MlTIT -- Declaration of m.tSinteger_type } 

TYPE 
mltSinteger_type = (m'cSsigned_integer, ~'c$unsig"ed_integer); 

Al.14 MlT$JUSTIFY 

{ MlTJUST -- Declaration of m.tSJustjfy } 

TYPE 
mltSjustify = (m'cSJeft_Justify, mtc$right_Justiry); 

Al.15 MlT$NON_OECIMAl_BASE 

{ MlTNDB -- Type declarations for numeric conversion routines} 

TYPE 
mltSnon_decimat_base a (mlc$binary, mlc'~cta1, ~'c$hexadecimal); 
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{ MlTOF -- Declaration of mttsoutput_format } 

TYPE 
mlt$output_format : record 

Justification: mlt$justify, 
sign: mltSsign_treatment, 
format: mlt$format, 
scat e_factor: integer, 
width: mlt$strinQ_'ength, 
digits: mltSstring_tength, 
exponent_character: char, 
exponent_style: mltSexponent_style, 

recend; 
AI.I7 MlTSSIGN_TREATMENT 

{ MLTST -- Dec'aration of m,t$sign._treat"ertt} 

TYPE 
mlt$sjgo_treatment : (mlc$minus_jf_neg~tfve, m'c$always_signed); 

Al.18 MlT$STRING_lENGTH 

{ MlTSl -- Declaration of m.t$string_'ength 1 

CONST 
mJcSmin_strinQ_tength = 0, 
mlc$max_strlng_'ength • 7fffffff(16}; 

TYPE 
mlt$strinQ_length = mlc$mjo_strinQ_length •• 

mlc$max_string_'ength; 
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TYPE 
mltSvax_floatinQ_type = lmtcSVAX_4_F_float)' ~1c$VAX_8_0_float, 

mlcSVAX_8_G_ftoat. mlc$VAX_16_H_float); 

{ HlTVXIl -- Declaration of mlt$vax_integer~Jength } 

CONST 
mlcSmin_VAX_integer_'ength = 1, 
mjcSmax_VAX_integer_tength = 8; 

TYPE 
mlt$VAX_integer_length = mlcSmin,_VAX_lnteger_'length •• 

mIC$max_VAX_integer_length; 

{ MlTVXll -- Declaration of mltSvax_togica'_length 1 

TYPE 
mltSvax_logica'_'ength = (mlc$vax_logica'_l. m'cSvax_'ogical_2, 

mtc$vax_logical_4); 

{ MlTVXDl -- Declaration of mlt$vax_packed_~ecimal_tength } 

TYPE 
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81.0 CMMl MATHEMATICAL ERRORS 

The error numbers and message templates for the CMMt Math library 
functions are contained in this appendf~. The function input 
parameter(s) are displayed along with each er~or mess~Qe. 

{ MlCBEN -- Def i ni t ion o·f CMMl bas e error" number' }. 

CONST 
mtcSbase_err_num = 670000; 

{ MlEACOS -- Error numbers for ACaS } 

CONST 

mleSacos_arg_indef = mlcSbase_err_num + 1, 
{f +N+P(+PJ. Argument indefinite. 

mleSacos_arg_inf = mlc$base_err_num + 2, 
{F +N+P{+P). Argument infinite. 

mleSacos_arg_range = mtcSbase_err_num + 3 
{F +N+P(+P). Argument must be in range [-I.OtI.OJ.} 

; 

{ MLEAINT -- Error numbers for AINT } 

CONST 

mleSaint_ar9_indef = mlcSbase_err_num + 4, 
(F +N+P(+P). Argument indefinite.} 

mteSaint_arQ_inf = mJcSbase_err_num + 5 
(F +N+P(+P). Argument infinite.} 

; 
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{ MlEAlN -- Error numbers for AlOG } 

CONST 

mteSaloQ_arg_indef = mlcSbase_err_oum + 6. 
{f +N+P{+P). Argument indefinite.} 

mleialoQ_arg_inf = m1cSbase_err_oum + 7, 
(f +N+P(+P). Argument infinite.} 

mleSato9_arg_O = mlcSbase_err_oum + 8, 
{f +N+P(O.O). Argument must be > O.O.} 

mleSaloQ_arg_neg = mtc$base_err_oum + 9 
{F +N+P(+P). Argument must be > O.O.} 

; 

{ MlEAlOG -- Error numbers for ALOGIO } 

CONST 

mle$alogIO_ar9_indef = mlc$base_err_ou~ + 10,' 
(f +N+P(+P). Argument indefinite.} 

mteSaloglO_arg_inf = mtc$base_err_num + 11, 
{F +N+P(+P). Argument infinite.} 

mleSaloglO_arQ_O = m1c$base_err_num + 1~, 
{F +N+P(O.O}. Argument must be > O.O.} 

mle$a'oglO_arg_neg = mlcSbase_err_num + 13 
{f +N+P(+P). Argument must be > O.O.} 

; 

{ MlEAMOD -- Error numbers for AMOD } 

CONST 
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m'e$amod_argl_jndef = mlcSbase_err_num + 14, 
(f +N+P(argl=+P,arg2=+P). Argl indefinIte.} 

mle$amod_arg2_indef = mlcSbase_err_num + 15, 
(F +N+P(argl=+P,arg2=+P). Arg2 indefinite.} 

mleSamod_argl_inf = mlcSbase_err_num + 1&,· 
{f +N+P(argl=+p,arg2=+P). Argl infinite.} 

mteSamod_arg2_inf = mlcSbase_err_num + 17," 
{f +N+Ptargl=+P,arg2=+P). Arg2 infinite.} 

mle$amod_arg2_0 = mlcSbase_err_num + 18, 
{F +N+P(argl=+P,arg2=O.O). Arg2 must be "o"zerb.~ 

mle$amod_args_range = mlc$base_err_num • 19 
(F +N+P(argl=+p,arg2=+P). Argl/arg2 infinite.} 

; 

{ MlEANIN -- Error numbers for ANINT } 

CONST 

mteSanint_arQ_indef = mlcSbase_err_num + 20, 
{f +N+P{+P). Argument indefinite.} 

m'e$anint_ar~_lnf = mlcSbase_err_num + ~l 
{F +N+P(+P). Arg infinite.} 

; 

{ MlEASIN -- Error numbers for ASIN } 

CONST 

mle$asin_arQ_indef = mlc$base_err_num + ?~~ 
{F +N+P(+P). Argument indefinite.} 

mle$asin_arQ_inf = mtcSbase_err_num + 2~. 
{F +N+P(+P). Argument infinite.} 
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mleSasin_srg_range = mtcSbase_err_num+ Z4 
{F +N+P(+P). Argument must be in range [-1.Q,1.01.} 

; 

{ MlEATAN -- Error numbers for ATAN } 

CONST 

mleSatan_arQ_indef = mlcSbase_err_num + ~5 
{F +N+P(+P). Argument indefinite.} 

; 

{ MLEATN2 -- Error numbers for ATAN2 } 

CONST 

mleSatanZ_argl_indef = mlcSbase_err_nu~ + 26, 
{F +N+P(argl=+P,arg2=+P). Arg1 indefinite.} 

mle$atan2_arg2_indef = mlcSbase_err_num + 27,· 
{F +N+P(argl=+P,arg2=+P). Arg2 indefinite.} 

mle$atan2_args_inf = mtc$base_err_num + 28, 
{F +N+P(argl=+P,arg2=+P). Both arguments 'n'Inite.} 

mleSatan2_args_O = mtc$base_err_num + 29, 
{f +N+PtO.O,O.O). One argument must be ,onler~.} 

m'e$atan2_args_range = m'c$base_err_nu~ + ~O 

{f +N+P(argl=+P,arg2=+P). Arg2 must be zero if ar~1/arg2 
{infinite.} 
; 

{ MlEATNH -- Error numbers for ATANH } 

CONST 
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{F +N+P(+P). Argument indefinite.} 
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m1eSatanh_ar9_inf = mlcSbase_err_num + 32, 
{F +N+P(+P}. Argument infinite.} 

mteSatanh_arg_range s mlcSbase_err_num + 33 
{F +N+P(+P). ABS(argumentl must be < 1.n.} 

. , 

{ MLECABS -- Error numbers for CAaS } 

CONST 

mleScabs_arQ_indef = mlcSbase_err_num + 34, 
(f +N+P«(+P,+P»). Argument indefinite.} 

mle$cabs_arQ_inf = mlc$base_err_num + 35, 
{F +N+P«(+P,+P). Argument infinite.} 

mle$cabs_result_inf = mlcSbase_err_num + 36 
{F +N+P«+P,+P». Result infinite.} 

; 

{ MtECCOS -- Error numbers for ecos } 

CONST 

mte$ccos_arQ_indef = mlc$base_err_num + 37, 
{F +N+P((+P,+P). Argument indefinite.} 

mte$ccos_arQ_inf = mlc$base_err_num + 3~, 
{F +N+P((+P,+P». Argument infinite.} 

mleSccos_real_range = mlcSbase_err_num + 39, 
{F +N+P({+P,+P)). ABS(real part) must be ( ~ •• *~7.) 

mleSccos_imaQ_too_big s mtc$base_err_nu~ + 40, 
{F +N+P{{+P,+P». Imag. part must be < ~'Q5 •• LOG(2).} 
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· , 

{ MlECEXP -- Error numbers for CEXP } 

CONST 

m'eScexp_arg_indef : mlcSbase_err_num + 42, 
{F +N+P((+P,+P1J. Argument indefinite.} 

mJe$cexp_arg_inf = mlcSbase_err_num + 43,' 
{F +N+P«(+P,+P». Argument infinite.} 

mleScexp_imag_,ange = mlc$base_err_num + 44_ 
(F +N+P«+P,+P»). ABS(imag. part} must be ( ?.*47.} 

mle$cexp_rea'_range = mlcSbase_err_num + 45 
{f +N+P{(+P,+P). ABS(reat part) must be ( 4095.*lOG{Z).} 

; 

( MlEClOG -- Error numbers for CLOG} 

CONST 

mle$cJoQ_srg_indef = ~'c$base_err_num + 45, 
(f +N+P(+P,+P». Argument indefinite.} 

mleScloQ_arQ_inf = ~'c$base_err_num + 47, 
(F +N+P«+P,+P». Argument infinite.} 

mle$cloQ_abs_arQ_inf = mlc$base_err_nu~ + 48, 
(F +N+P«+P,+P». A8S{argument) infinite.} 

mfe$cloQ_arg_O = mlcSbase_err_num + 49 
{F +N+P(O.O). One of real or image parts ~ust be nonzero.} 

; 

{ MLECOS -- Error numbers for COS} 
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mieScos_arg_indef : mlc$base_err_num + 5', 
{F +N+P(+P). Argument indefinite.} 

mJeScos_arQ_inf = mlc$base_err_num + 51, 
(f +N+Pt+P). Argument infinite.} 

mfeScos_arg_range : mlc$base_err_num + 52 
{f +N+P(+P). ABS(arQument) must be < 2.**47.} 

; 

{ MLECOSO -- Error numbers for COSO} 

CONST 

mleScosd_aro_indef = mtcSbase_srr_num + 2~1, 
(f +N+P(+P). Argument indefinite.} 

mle$cosd_arQ_inf = mtc$base_err_num + 2'8, 
{F +N+P(+P). Argument infinite.} 

mleScosd_arQ_range = mlcSbase_err_num + 249 
{F +N+P(+P). ABS(argument) must be < 2 ••• 47.} 

; 

{ MlECOSH -- Error numbers for COSH} 

CONST 

mleScoso_arg_indef = mlc$base_err_num + 51. 
{F +N+P(+P). Argument indefinite.} 

mleScosh_ar9_inf = mlc$base_err_num + 54, 
{f +N+P(+Pl. Argument infinite.} 

mle$cosh_arQ_range = mlcSbase_err_num + 55 
(F +N+P(+P). ABS(argument) must be < 4~q5.*L1Gt~1.} 
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{ MlECOTAN -- Error numbers for COlAN } 

CONST 

m1eScotan_arg_indef = mlcSbase_err_num + 254, 
(f +N+P{+P). Argument indefinite.} 

mleScotan_srg_inf: mlc$base_err_num + ~55, 
{F +N+P(+P). Argument infinite.} 

mleScotan_arg_range = mtcSbase_err_num + 256, 
(F +N+P(+P). ABS(argument) must be < 2 ••• 41.1 

mle$cotan_arg_O • mlcSbase_err_num + 265 
(f +N+P(O.O). Argument must be nonzero.} 
; 

{ MlECSIN -- Error numbers for CSIN } 

CONST 

mleScsin_arQ_indef = mlcSbase_err_num + 55, 
(F +N+P«(+P,+P». Argument indefinite.} 

mleScsin_arQ_inf = mlc$base_err_num + 51. 
{F +N+P«+P,+P)). Argument infinite.} 

mleScsin_real_range = mlc$base_err_num + 58, 
(F +N+P«+P,+P)). ABStreal part) must b~ < 2.**~7.} 

m'eScsin_imag_range = mlcSbase_err_num + 59 
(F +N+P«+P,+P». ASS(imag. part) must be < 40Q5.*lOG(Z).} 

; 

{ MlECSQT -- Error numbers for CSQRT } 
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mleScsqrt_ar9_indef : mlcSbase_err_num + 60, 
{F +N+P«+P,+P»). Argument jndefinite.} 
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mleScsqrt_arQ_inf = mlcSbase_err_num + 61.
{F +N+P(+P,+P)). Argument inftnite.} 

mle$csqrt_arg_range • mlcSbase_err_num + 62 
{F +t--i+P(+P,+P). ABS(argument) + ABStreat !lartl infinite.} 

; 

{ MLEDACS -- Error numbers for DACOS } 

CONST 

mleSdacos_arg_indef = mlc$base_err_num + 63, 
{F +N+P(+P). Argument indefinite.} 

mleSdacos_arg_inf = mlcSbase_err_num + ~4, 
{f +N+P(+P). Argument infinite.} 

mleSdacos_arg_range = mtcSbase_err_num + 65 
{F +N+P(+Pt. Argument must be in range [-l.O,l.O].} 

; 

{ MlEOASN -- Error numbers for OASIN } 

CONST 

mle$dasin_arg_indef : mlcSbase_err_num + 66, 
{F +N+P{+Pl. Argument indefinite.} 

mle$dasin_srQ_lnf = mlc$base_err_num + &7. 
{F +N+P(+P). Argument infinite.} 

mleSdasin_arg_range = mlcSbase_erT_num • &8 
{F +N+P(+P). Argument must be in range [-1.0,1.OJ~} 

; 
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mleSdatan_srg_indef = m1cSbase_err_num + 69 
{f +N+P(+P). Argument indefinite.} 

. , 

{ MlEOTN2 -- Error numbers for OATAN2 } 

CONST 

m1eSdatan2_argl_lndef • m.c$base_err_nu~ + 70, 
{f +N+P(arg1=+P,arg2=+P). Arg1 indefinite.} 

m'eSdatan2_srgZ_inder = mlcSbase_err_nu~ + 71~ 
{f +N+P{argl=+P,argZ=+P). Arg2 indefinit~.} 

mteSdatan2_args_inf = mlcSbase_err_num + 72,' 
(F +N+P(argl=+P,arg2=+P). Argl and 8rg2 ~ay not both be infinite.} 

mleSdatan2_args_O = mlcSbase_err_num + 13 
{f +N+P(O.O,Q.O). One of argl or 3rg2 ~ust be n~nzero.} 

. , 

{ MlEOCOS -- Error numbers for DCOS } 

CONST 

mteSdcos_arg_indef • mtc$base_err_num + 1~, 
{F +N+P(+P). Argument indefinite.} 

mleSdcos_arQ_inf = mlc$base_err_num + 15, 
{F +N+P{+P). Argument infinite.} 

mleSdcos_arQ_range = mlcSbase_err_num + 75 
(F +N+P(+P). ABS(argument) must be < 2.*.~7.} 
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CONST 

mJeSdcosh_arQ_indef = mlcSbase_err_num + 77, 
{f +N+P(+P). Argument indefinite.} 

mleSdcosh_ar9_inf = mlc$base_err_num + 78, 
{f +N+P(+P). Argument infinite.} 

mle$dcosh_srg_range = mlcSbase_err_num • 1q 
{F +N+P(+P). ABS(argument) must be < 4015.*LaG(2J.} 

{ MLEDDIM -- Error numbers for DOIM } 

CONST 

mleSddim_argl_indef = mlcSbase_err_num + 80, 
(F +N+P(argl=+P,arg2=+P). Argl indefinite.} 

mleSddim_arg2_indef = mlc$base_err_num + 81, 
{f +N+P(argl=+P,arg2=+P). Arg2 indefinite.} 

mleSddim_argl_inf = mtc$base_err_Aum + 32, 
{f +N+P{ argl=+P, ar g2=+P). Argl i nfini te.J 

mle$ddim_arg2_inf = mtcSbase_err_num + 83, 
{f +N+P{argl=+P,argZ=+P). Arg2 infiAite.~ 

mle$ddjm_result_inf = mlcSbase_err_num + 84 
(F +N+Plargl=+p,arg2=+P). Result infinite.} 

; 

{ MLEOEXP -- Error numbers for OEXP } 

CONTROL DATA CORPORATION - Ca~PA~Y PRIVATE - Revision E 
81-12 

C180 Common Modules Mathematical library (CMMt) E~S 

81.0 CMMl MATHEMATICAL ERRORS 

CONST 

m'eSdexp_arg_indef = mlc$base_err_num + 85, 
{F +N+P(+P). Argument indefinite.} 

mle$dexp_arg_inf s mlc$base_err_num + 8~, 
(F +N+P(+P). Argument infinite.} 
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mleSdexp_arg_too_big = mlcSbase_err_nun + 81, 
{f +N+P(+P). Argument must be < 4095.*LJG(2}.} 

mJeSdexp_ar9_too_small = mlc$base_err_nu~ + 88 
{f +N+P(+P). Argument must be > -4095.~LnG(2).} 

{ MlEDIM -- Error numbers for DIM} 

CONST 

m'eSdim_argl_'ndef = mlcSbase_err_num + Q9. 
(F +N+P(argl=+P,arg2=+P). Argl indefinite.1 

mleSdim_2rg2_indef = mlcSbase_err_num + 90, 
{F +N+P(argl=+P,arg2=+P). ArgZ indefinlt~.~ 

mle$dim_argl_inf = mlcSbase_err_num + 91~ 
{f +N+P(argl=+P,arg2=+P). Argl infinite.a 

mleSdim_arg2_inf = mlcSbase_err_num + <)2. 
{F +N+P(argl=+P,arg2=+P). Arg2 infinite.~ 

mteSdim_resutt_inf = mlcSbase_err_num + 93 
{F +N+P(argl=+P,arg2=+P). Result infinite.}-

; 

{ MlEOINT -- Error numbers for OINT} 

CONST 

mleSdint_arQ_indef : mlcSbase_err_num + ~4, 
(F +N+P(+P). Argument indefinite.} 
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mleSdint_ar9_inf = mtc$base_err_num + q~ 
{F +N+P(+P). Argument infinite.} 

; 

{ MlEOLN -- Error numbers for DLOG } 
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CONST 

mleSdloQ_arg_indef = mlc$base_err_num + 96, 
{F +N+P(+P). Argument indefinite.} 

mleSdloQ_arQ_inf = mlc$base~err_num + Q1, 
{F +N+P(+P). Argument infinite.} 

mleSdloQ_arQ_O = mlcSbase_err_num + 98, 
{F +N+P(O.O). Argument must be > O.O.} 

mle$dJ09_srQ_neg = mlc$base_e~r_num + q; 
{F +N+P(+P). Argument must be > D.O.} 

; 

{ MlEOlOG -- Error numbers for OlOGIO } 

CONST 

mle$dloglO_srg_indef = mlc$base_err_nu~ + lOl, 
{F +N+P(+P). Argument indefinite.} 

mle$dloglO_arg_inf = mlc$base_err_num + Ill, 
(F +N+P(+P). Argument infinite.} 

mteSd1og10_srg_O = mlcSbase_err_num + 1'2. 
(F +N+P(O.O). Argument must be > O.O.} 

mle$dloglO_arQ_neg = mlc$base_err_num + 103 
{F +N+P{+P). Argument must be > O.O.} 

; 
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{ MlEOMOO -- Error numbers for OMOO } 

CONST 

mle$dmod_argl_indef = mlc$base_err_num + 104, 
{F +N+P(argl=+P,arg2=+P). Argl indefinite.} 
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{F +N+P{argl=+P,arg2=+Pl. Arg2 indefinite.} 

mleSdmod_argl_inf : mlc$base_err_num + lU5, 
{F +N+Ptargl=+P,arg2=+P). Arg1 infinite.'~ 

mle$dmod_arg2_inf : mlcSbase_err_num + 101, 
{F +N+P(argl=+P,arg2=+P). ArgZ infinite.' 

mleSdmod_arg2_0 = mtc$base_err_num + 108, 
(F +N+P(argl=+P,arg2=O.O). Arg2 must be nonzero.} 

mleSdmod_args_range = mlc$base_err_num + 109 
(F +N+P(argl=+P,arg2=+P). Argl/arg2 inri"lte.~ 

; 

{ MLEONIN -- Error numbers for ONINT } 

CONST 

mleSdnlnt_arQ_indef = mlcSbase_err_num + 110, 
{F +N+P{+P). Argument indefinite.} 

mle$dnint_srg_inf = mlcSbase_err_num + 111 
{F +N+P(+P). Argument infinite.} 

; 

{ MLEDPRO -- Error numbers for DPRQO } 

CONST 
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(f +N+P(argl=+P,arg2=+P). Argl indefinite.} 

mle$dprod_arg2_indef = mJc$base_err_nu~ + 113, 
(F +N+P(argl=+P,argZ=+P). Arg2 indefinite.} 

mle$dprod_argl_inf = mlc$base_err_oum + 114, 
(F +N+P(argl=+P,arg2=+P). Argl infinite.~ 

mte$dprod_arg2_inf = mtcSbase_err_num + 115. 
(F +N+Plargl=+p,arg2=+P). Arg2 infjnit~.l 
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mjeSdprod_resutt_inf = mlcSbase_err_nun + 116 
{F +N+P(argl=+P,arg2=+P). Result infinite.} 

; 

{ MlEOSIN -- Error numbers for DSIN } 

CONST 

mleSdsin_arQ_indef = mlcSbase_err_num + 117, 
(F +N+P(+P). Argument indefinite.} 

m'eSdsin_srQ_inf = mtcSbase_err_num + 11~. 
{f +N+P(+P). Argument infinite.} 

mteSdsin_srQ_range = mlcSbase_err_num + 119 
{f +N+P(+P). ABS(argument} must be < 2 •• ~47.1 

; 

{ MlEOSNH -- Error numbers for DSINH } 

CONST 

mle$dsinh_ar9_indef = mlcSbase_err_num + 120, 
{F +N+P(+P). Argument indefinite.} 

mleSdsinh_arQ_inf = mlcSbase_err_num + 121, 
{F +N+P(+P). Argument infinite.} 

mleSdsinh_arQ_range = mlcSbase_err_num + 122 
{f +N+P(+P). ABS(argument) must be < 40~5 •• l1G(2).} 
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; 

{ MLEOSQT -- Error numbers for OSQRT } 

CONST 

m'eSdsqrt_arg_indef s mlc$base_err_num + 123,' 
{f +N+P(+P). Argument indefinite.} 
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mleSdsqrt_arQ_inf : mfc$base_err_num + 124, 
{F +N+Pt+P). Argument infinite.} 

mleSdsqrt_arg_range : mlcSbase_err_num + 125 
(f +N+P(+P).Argument must be )= D.O.} 

; 

{ MlEOTAN -- Error numbers for OTAN } 

CONST 

mle$dtan_arQ_indef : mlcSbase_err_num + 126. 
{F +N+P(+P). Argument indefinite.} 

mleSdtan_arg_inf : mtcSbase_err_num + 127, 
{F +N+P(+P). Argument infinite.} 

mle$dtan_arg_range = mtc$base_err_num + 118 
(F +N+P(+P). ABS(argument) must be < 2.**47.} 

. , 

{ MlEOTNH -- Error numbers for OTANH } 

CONST 

mjeSdtanh_arg_indef : mlc$base_err_num + 129 
(F +N+P(+P). Argument indefinite.} 
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; 

{ MLEOTOO -- Error numbers for OTOD } 

CONST 

mte$dtod_argl_indef = mlcSbase_err_num • l~O,· 

{F +N+P(argl=+P,arg2=+P). Arg1 indefinite.} 
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{f +N+P(argl=+P,arg2=+P). Arg2 indefinite.} 

mJeSdtod_argl_inf = mlcSbase_err_num + 112, 
{F +N+P(argl=+P,arg2=+P). Argl infinite.} 

mleSdtod_arg2_inf = mtcSbase_err_num + 133, 
(f +N+P(argl=+p,arg2=+P). Arg2 infinite.~ 

mleSdtod_result_indef • mlc$base_err_nu~ • 134, 
{f +N+Ptargl=O.O,arg2=+P). If argl=O.O, ar~2 must be > O.O.} 

mle$dtod_arg1_neg = mlcSbase_err_num + 135, 
{F +N+P(argl=+P,arg2=+P). Argl must be >= 0.0.' 
mleSdtod_result_inf = mlcSbase_err_num + 136 
{F +N+P(argl=+P,arg2=+P). Resutt infinite.} 

; 

{ MlEDTOl -- Error numbers for OTOl } 

CONST 

mleSdtoi_argl_indef = mlcSbase_err_num + 137, 
{F +N+P(argl=+P,arg2=+P). Arg1 indefinite.} 

mleSdtoi_argl_inf = mlcSbase_err_num + 118, 
{f +N+P(argl=+P,arg2=+P). Argl infinite.1 

mleSdtoi_result_indef = mlcSbase_err_nun + 139, 
{F +N+P(argl=O.O,arg2=+P). If arg1=0.0' ar·g2 '1lust be > O.O.} 
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{F +N+P{argl=+P,arg2=+P). Result infinite.} 

; 

{ MlEOTOX -- Error numbers for OTOX } 

CONST 

mle$dtox_argl_indef = mlcSbase_err_num • 141, 
{F +N+P(argl=+P,arg2=+P). Argl indefinite.} 
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mle$dtox_ar~2_jndef = mtcSbase_err_num + 142, 
{F +N+P(8rg1=+P,arg2=+P). Arg2 indefinite.} 

m'e$dtox_argl_inf = mlcSbase_err_num + 1\3, 
(f +N+P(argl=+P,arg2=+P). Argl infinite.1 

mle$dtox_arg2_inf = m.c$base_err_num + 1'4, 
{F +N+P(argl~+p,arg2=+P). Arg2 infinite.~ 

mte$dtox_result_indef = mlcSbase_err_oun + 145, 
(F +N+P{arg1=O.O,arg2=+P). If 8rg1=0.O, ar~2 must be > O.O.} 

mle$dtox_argl_neg = mlc$base_err_num + 1\6, 
{f +N+P(argl=+P,arg2=+P). Argl must be )a D.O.} 

mte$dtox_result_inf = mlc$base_err_num + 1~7 
{F +N+P(argl=+P,arg2=+P}. Result infinite.l 

. , 

{ MlEOTOZ -- Error numbers for Oral} 

CONST 

mleSdtoz_argl_indef = mlcSbase_err_num + 148. 
{F +N+P{+P,(+p,+P». Argl indefinite.} 

mleSdtoz_arg2_indef = mlcSbase_err_num + 149, 
(F +N+P(+P,(+p,+P». Arg2 indefinite.} 

mle$dtoz_argl_inf = mtc$base_err_num + 1'0, 
{F +N+P(+P,(+p,+P»). Argl infinite.} 
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m'e$dtoz_arg2_inf = mlc$base_err_num + 151, 
{f +N+P(+P,(+P,+P). Arg2 infinite.} 

mJe$dtoz_result_indef = mlc$base_err_nun + 152, 
(F +N+P(O.O,{+p,+P). Arg2 must be > O.1.~ 

mle$dtoz_argl_neg = mlcSbase_err_num + 153, 
(F +N+P(+P,(+P,+P». Argl must be >= O.~.} 

mle$dtoz_result_inf = mlc$base_err_num + 154 
{f +N+P(+P,(+P,+P». Result infinite.} 

; 
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{ MLEERF -~ Error numbers for ERF } 

CONST 

m.eSerf_arg_indef = mlcSbase_err_num + 155 
(F +N+P(+P). Argument indefinite.} 

; 

{ MlEERFC -- Error numbers for ERFC } 

CONST 

mleSerfc_arQ_indef = mlcSbase_err_num + 156, 
{F +N+P(+P). Argument indefinite.} 

mle$erfc_arg_range = m1cSbase_err_num + lB~ 
{F +N+P(+P). Argument must be <= 53.0314219q598~8.} 

. , 

{ MLEEXP -- Error numbers for EX? } 

CONST 
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mle$exp_arQ_indef • mlcSbase_err_num + 15 7 , 
(F +N+P(+P). Argument indefinite.} 

m'eSexp_arQ_inf = mlcSbase_err_num + 158,· 
(F +N+P(+P). Argument infinite.} 

mleSexp_arQ_too_big • mlc$base_err_num + 159, 
(f+N+P(+P). Argument must be < 4095.*L1SC2}.} 

mle$exp_srg_too_small = mlc$base_err_nu~ • l~O 

(F +N+P(+P). Argument must be > ~4095.*L1G(2).} 

; 

85/08/23 
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( MlEEXTB -- Error numbers for EXTS) 

CONST 

mleSextb_argl_neg: mlcSbase_err_num + 2~7, 
(F +N+P(argl=+P,arg2=+P). Starting bit nust ~e )= o.} 
mle$extb_srg2_neg = m.c$base_err_oum + 258, 
{F +N+P(argl=+P,arg2=+P). length must be )= ,~} 

mleSextb_argl_range = mlcSbase_err_num + 25Q, 
{F +N+P(argl=+P,arg2=+P). Starting bit lust be ( 64.} 

mleSextb_range = mlc$base_err_num + 260 
{f +N+P(argl=+P,arg2=+P). Starting bit. length must be <=64.} 

; 

{ MlEIOIM -- Error numbers for 101M } 

CONST 

m'e$idim_resolt_inf = mlcSbase_err_num + 161 
(F +N+P{argl=+P,arg2=+P). Arithmetic ov~r"ow.} 

; 

CONTROL DATA CORPORATION - C~~~A~V PRIVATE - Revjsion E 
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{ MLEIDNI -- Error numbers for IONINT } 

CONST 

mle$idnint_arQ_indef = mlc$base_err_nu~ + 16~, 
(f +N+P(+P). Argument indefinite.} 

mleSidnint_arg_inf = mlcSbase_err_num + 163 
{F +N+P(+P). Argument infinite.} 

{ MLEINSB -- Error numbers for INSB} 
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CONST 

mleSinsb_argl_neg = mlcSbase_err_num + ?~1, 
(F +N+P(argl=+p,arg2=+P). Starting hit ~ust be )= O.l 

mteSinsb_arg2_neg = mlcSbase_err_num + ~~2. 
{F +N+P(argl=+P,arg2=+P). length must be >= o.} 

m'eSinsb_argl_range = mlc$base_err_num + ~63f' 
{f +N+P(argl=+p,arg2=+P). Starting bit ~ust be ( 64.) 

mleSinsb_range = mlc$base_err_num + 264 
{F +N+P(argl=+p,arg2=+P). Starting bit. Lenqth ~ust be <=64.} 

; 

{ MlEITOO -- Error numbers for ITOO } 

CONST 

mteSitod_arg2_indef = mlcSbase_err_num + 164, 
{F +N+P(arg1=+P,arg2=+P). Arg2 indefinite.} 

mfeSjtod_arg2_inf = mlc$base_err_num + Ib5. 
{F +N+P(argl=+p,arg2=+P). Arg2 infinite.~ 

mleSitod_result_indef = mlc$base_err_nun + 1&6, 
(F +N+P(argl=O,arg2=+P). Arg2 must be > l.n.} 

CONTROL DATA CORPORATION - CO~PA~V PRIVATE - Revision E 
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mle$itod_argl_neg = mlcSbase_err_num + 167, 
(f +N+P(argl=+P,arg2=+P). Arg1 must be )= 0.0.1 

mteSitod_resutt_inf = mlcSbase_err_num • 166 
(F +N+P(argl=+p,arg2=+P). Result infinite.} 

; 

{ MlEITOI -- Error numbers for ITOI } 

CONST 

mleSitoi_result_inf = mtcSbase_err_num + 169,
(F +N+P(argl=+P,arg2=+P). Arithmetic over1'o~.} 

85/08/23 
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mleSitoi_result_indef = m'cSbase_err_nu~ + 170 
{F +N+P(argl=O,arg2=+P). Arg2 must be > D.O.} 

; 

{ MlEITOX -- Error numbers for ITOX } 

CaNST 

mle$itox_arg2_iodef = mlcSbase_err_Rum + 171, 
{F +N+P(argl=+P,argZ=+P). Arg2 indefinite.} 

mleSitox_arg2_inf = mtcSbase_err_num + 172, 
{F +N+P(argl=+P,arg2=+P). 'rg2 infinite.~ 

mleSitox_resutt_indef = mlcSbase_err_nun + 173, 
{F +N+P(argl=O,arg2=+P). ArgZ must be ) ~.O.} 

mleSitox_argl_oeg = mlc$base_err_num + 174, 
{f +N+PCargl=+P,arg2=+P}. Argl must be )= a.o.} 

mleSitox_result_inf = mlcSbase_err_num • 115 
{F +N+Ptargl=+P,arg2=+P). Result infinite.1 

.. , 

CONTROL DATA CORPORATION - CO,PANY PRIVATE - Revision E 
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{ MlEITOZ -- Error numbers for ITOZ } 

CONST 

mle$itoz_arg2_indef = mlc$base_err_num • 176, 
(F +N+P{+P,(+p,+P». Arg2 indefinite.} 

mteSitoz_arg2_inf = mfcSbase_err_num + 177, 
(f +N+P(+P,(+p,+P)). Arg2 Inf'nite.} 

mle$itoz_resutt_indef = mJC$base_err_nu~ + 17Q, 
(F +N+P(O,(+P,+P)). ArgZ must be > O.O.} 

mleSitoz_resutt_inf = mlcSbase_err_oum + 179, 
{F +N+P(+P,(+P,+P»). Result infinite.} 
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{F +N+P(+P,(+P,+P». Arg1 must be >= O.~.} 

; 

{ MlEMOO -- Error numbers for MOD} 

CONST 

mle5mod_arg2_0 = mlcSbase_err_num + 181 
{F +N+PCargl=+P,arg2=O). Arg2 must be nGAZero.} 

; 

{ MLENINT -- Error numbers for HINT} 

CONST 

mle$nint_srQ_indef = mlcSbase_err_num + 182, 
(F +N+P(+P). Argument indefinite.} 

mle$nint_srQ_inf = mlc$base_err_num + 183 
{F +N+P(+P}. Argument infinite.} 

; 

CONTROL DATA CORPORATION - C'~)A~Y PRI~ATE - Revision E 
Bl-24 

Cl80 Common Modules Mathematical library C:MMl' ERS 

B1.0 CMMl MATHEMATICAL ERRORS 

{ MlESIN -- Error numbers for SIN} 

CONST 

mleSsin_arg_indef = mlc$base_err_num + 185, 
{F +N+P(+P). Argument indefinite.} 

m.eSsin_arg_inf = mlcSbase_err_num + 18~, 

(F +N+P(+P). Argument infinite.} 

mleSsin_arg_range = mtcSbase_err_num + la7 
{f +N+P{+P). ABS{argumentl must be < 2.**41.} 

; 
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{ MlESIND -- Error numbers for SINO} 

CONST 

mleSsind_arg_indef = mlcSbase_err_num + 244, 
(f +N+P(+P). Argument indefinite.} 

mteSsind_arQ_inf : mlcSbase_err_num + 245, 
(F +N+P(+P). Argument infinite.} 

mleSsind_arg_,ange = mlcSbase_err_num + 246 
(F +N+P(+P). ABS(argument) must be < 2.**41.l 

; 

{ MLESINH -- Error numbers for SINH} 

CONST 

mJeSsinh_arg_indef = mlcSbase_err_num + 188, 
{F +N+P(+P). Argument indefinite.} 

mJe$sinh_arg_jnf • mtcSbase_err_num + 189, 
(f +N+P(+P). Argument infinite.} 
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mJe$sinh_arg_range : mlcSbase_err_num + 190 
(F +N+P(+P). ABSlargument) must be < 40~5.*L1G{~).} 

; 

{ MlESQRT -- Error numbers for SQRT } 

CONST 

mleSsqrt_sr9_indef : mlc$base_err_num + 191, 
(F +N+P(+P). Argument indefinite.} 

mleSsqrt_arQ_inf : mlc$base_err_num + 1~2, 
(F +N+P(+P). Argument infinite.} 

mleSsqrt_arg_neg : mlc$base_err_num + 1~3 
{f +N+P{+P). Argument must be ): O.O.} 
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; 

{ MLETAN -- Error numbers for TAN} 

CONST 

mleStan_arQ_indef = mlcSbase_err_num + 194, 
(F +N+P(+P). Argument indefinite.} 

m'e$tan~arg_inf = mlcSbase_err_num + 195, 
(f +N+P(+P). Argument infinite.} 

m'eStan_ar9_range = m.c$base_err_oum + l~b 
{F +N+P(+P). ABS(argument) must be < 2 ••• 47.} 

; 

{ M lET A,N 0 -- Error n u m b e r sf 0 r TAN 0 } 

CONST 
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mle$tand_arg_indef = mlc$base_err_num + 250, 
{F +N+P(+Pl. Argument indefinite.} 

mleStand_ar9_inf = mlc$base_err_num + ~51, 
{F +N+P(+P). Argument infinite.} 

mleStand_arg_range = mlc$base_err_num + ~5~, 

{F +N+P(+P). ABS(argument) must be < 2 ••• 47.} 

mte$tand_result_inf = mlc$base_err_num + 253 

85/08123 
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. , 
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{f +N+P(+P). Argument indefinite.} 

; 

{ MlEXTOD -- Error numbers for xroo } 

CONST 

me e$xtod_argl_indef .: m.cSbase_err _"tim'" 198,: 
(f +N+P(argl=+p,arg2=+P)~ Argl indefinite.} 

mleSxtod_arg2_indef .: mlcSbase_err_num ... 199, 
(F +N+P(argl=+P,argZ=+P). Arg2 indefinite.1 

mleSxtod_srgl_inf .: mlcSbase_err_num + 200. 
(F +N+P(argl=+P,arg2=+P). Arg1 infinite.~ 

mle$xtod_arg2_inf = mtcSbase_err_num + 201. 
(f +N+P(argl.:+p,arg2=+P). Arg2 infinite.' 

mle$xtod_result_indef = mlc$base_err_nu~ + 202, 
(F +N+P(argl=O.O,arg2=+P). Arg2 must be >= O.D.}· 

CONTROL DATA CORPORATION - C1~P'~Y PRIVATE - Revision E 
31-27 

Cl80 Common Modules Mathematical library t:MML) E~S 

81.0 CMML MATHEMATICAL ERRORS 

(F +N+P(argl=+P,argZ=+P). Arg1 must be ): D.O.} 

mle$xtod_result_inf = mtc$base_err_num + 204 
(F +N+P(argl=+P,arg2=+P). Result infinite.} 

; 

{ MlEXTOI -- Error numbers for XrOI } 

CONST 

mte$xtoi_arg1_indef = mlc$base_err_num + 205, 
{F +N+P(arg1=+P,arg2=+P). Arg1 indefinite.} 

mteSxtoi_argl_inf ~ mlcSbase_err_num + 20&, 
(F +N+P(arg1=+P,arg2=.P). Argl infinite.~ 

mleSxtoi_result_indef = mlc$base_etr_nu~ + 207, 
{F +N+Ptargl=O.O,arg2=+PJ. Arg2 must be >= o.} 
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mJeSxtoi_result_inf = mtcSbase_err_num + 208 
{f +N+P(argl=+p,arg2=+P). Result infinite.} 

; 

{ MlEXTOX -- Error numbers for XTOX } 

CONST 

mleSxtox_argl_indef = mlc$base_err_num + 209, 
{F +N+P(argl=+p,arg2=+P). Argl indefinite.} 

mleSxtox_arg2_indef = mlcSbase_err_num + 210. 
(F +N+P(argl=+P,arg2=+P). Arg2 indefinite.} 

mleSxtox_argl_int = mlcSbase_err_num + ~ll~ 
(f +N+~(argl=+P,arg2=+P). Argl infinite.O 

mleSxtox_arg2_inf = mlcSbase_err_num + 212, 
{F +N+Plargl=+p,arg2=+P). Arg2 infinite.} 

mleSxtox_result_indef = mlcSbase_err_nu~ + 213, 
{F +N+P(argl=O.O,arg2=+P). Arg2 must be ) O.O.} 

CONTROL DATA CORPORATION - Ca~PA~Y PRIVATE - Revision E 
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mle$xtoK_argl_neg = mlcSbase_err_num + ~14, 
{F +N+P{argl=+P,arg2=+P). Argl must be >=·().o.} 

mte$xtox_result_inf : m.cSbase_err_num + ~l~ 
{F +N+P(argl=+P,arg2=+P). Result infintt~.} 

{ MlEXTOZ -- Error numbers for XTOZ } 

CONST 

mle$xtoz_argl_indef 2 mlcSbase_err_num + 216, 
{F +N+P(+P,(+P,+P). Argl indefinite.} 

mle$xtoz_srg2_indef = m.cSbase_err_num + 217, 
{F +N+P(+P,{+p,+P). Arg2 indefinite.} 

mleSxtoz_argl_inf : mlcSbase_err_num + 218, 
{F +N+P(+P,(+P,+P). Argl infinite.} 
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mfeSxtoz_arg2_inf = mlc$base_err_num + 21Q, 
(F +N+P(+P,(+P,+P». Arg2 infinite.} 

mle$xtoz_result_indef • m'cSbase_err_n~~ + 220, 
(F +N+P(O.O,(+P,+P». Arg2 must be > O.O.~ 

mleSxtoz_result_inf = mlcSbase_err_oum + 221 
{F +N+P(+P,{+p,+P». Result infinite.} 

. , 

{ MlEZTOO -- Error numbers for ZTaQ } 

CONST 

mleSztod_argl_indef = mlcSbase_err_num + 222, 
{F +N+P«+P,+P),+P). Arg1 indefinite.} 

mJeSztod_arg2_fndef = mlcSbase_err_num + 223, 
(F +N+P(+P,+P),+P). Ar92 indefinite.} 
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mteSztod_argl_inf = mtc$base_err_num + 224, 
(F +N+P«+P,+P),+P). Arg1 infinite.} 

mte$ztod_arg2_inf = mjc$base_err_num + ~~5, 
(F +N+P{(+P,+P},+P). Arg2 infinite.} 

mteSztod_result_indef = mlc$base_err_nu~ + 22&. 
{F +N+P(O.O,+P). ArgZ must be > O.O.} 

mle$ztod_result_inf a mlc$base_err_num + 227 
(F +N+P«+P,+P),+P). Result infinite.} 

; 

{ MlEZTOI -- Error numbers for ZTOI } 

CONST 

mle$ztoi_argl_indef = mlc$base_err_num + 22~, 

{F +N+P«+P,+P),+P). Argl indefinite.} 
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(f +N+P({+P,+P),+P). Arg1 infinite.} 

mleSztoi_result_inf ~ mlcSbase_err_num • 230, 
{F +N+P«+P,+P),+P). Result infinite.} 

mJeSztoi_result_indef ~ mle$base_err_nu~ + 231 
(F +N+P(O.O,+P). Arg2 must be > O.O.} 

; 

{ MLEZTOX -- Error numbers for ZTOX } 

CONST 

mleSztox_argl_indef ~ m.c$base_err_num + 232, 
{F +N+P«+P,+P),+Pl. Argl indefinite.} 

mleSztox_srg2_indef : mlcSbase_err_num + 233." 
(F +N+P«+P,+P),+P). Arg2 indefinite.} 
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81-30 

CISO Common Modules Mathematical library (CMML) E~5 

81.0 CMMl MATHEMATICAL ERRORS 

(f +N+P«+P,.P),+P). 4rg1 infinite.} 

mte$ztox_arg2_inf : m1c$base_err~num + 215, 
{f +N+P«(+?,+P),+P). 4rg2 must oe > 0.0.1 

mle$ztox_resutt_indef : mlc$base_err_nu~ + 236, 
{F +N+P(O.O,+P). 4rg2 must be > O.O.} 

mleSztox_result_inf ~ mtcSbase_err_num + 237 
(F +N+P((+P,+P),+P). Result infinite.} 

; 

{ MLEZTOI -- Error numbers for ZfOZ } 

CONST 

mleSztoz_argl_indef 2 mlcSbase_err_num + 239, 
{F +N+P«+P,+P),{+p,+P)). Argl indefinite.} 

mteSztoz_arg2_indef : mlcSbase_err_num + ~3q, 
(F +N+P«+P,+?),(+p,+P». Arg2 indefinite.} 
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+ 

mleSztoz_argl_lnf = mtcSbase_err_num + 240. 
{F +N+P«+P,.P),(+P,.P). Argl infinite.} 

mleSztoz_arg2_inf = m'cSbase_err_num + 241~ 
{F +N+P(+P,+P),(+p,+P). Arg2 in'injte.~ 

mleSztoz_result_indef = mlcSbase_err_nun + 242, 
{f +N+P(O.O,(+p,+P»). Argl must be nonzero.} 

mleSztoz_result_inf = mlc$base_err_num + 243 
{F +N+P«(+P,+P),{+P,+P». Result infinite.} 

; 

CONTROL DATA CORPORATION - COMPANY p~rVATE - Revision E 
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Cl.O MADIFY TO SCU CONVERSION 

The following is a listing of the file used to convert the CMMl 
common deck Pl from MAOlfY to SCU format. 

OlO_NAME=MlCBEN 
OlO_NAME=MlO$7BS 
OlD_NAME-MLD$18f 
OlO_NAME=MlO$78I 
OlD_NAME=MlD$87B 
OLD_NAMEaMlOS87f 
OLD_NAME=t1lD$871 
OlO_NAME=MlOSBOP 
OlD_NAME=MlD$8IT 
OlO_NAME=MlOSCCI 
OlO_NAME=MLD$CF 
l]LO_NAME=MLDSCFI 
illO_NAME=MlD$CFN 
OlO_NAME=MlD$CIF 
QlD_N AriE=MlOSCMN 
OlO_NAME=MlDSCOM 
OLD_NAME=r1lD$IBN 
OlD_NAME=MLO$IFM 
aL O_N ,AME =M LO $ IFN 

NN=MlCSBASE_ERR_NUM ~N=~lCBEN 
NN=MLPS110_TO_180_BINARY ~~=~lO$78B 
NN=MLP$110_TO_180_flOATING MN=MlD$78F 
NN=MlP$170_TO_180_INTEGER ~N=MlO$7aI 

NN=HlP$180_TO_170_BINARY ~~=~lO$87B 
NNaMLPS180_TO_170_FlOATING ~N=~lO$87F 
NN=MLPS180_TO_170_INTEGER ~~=~lD$87I 

NN=MlPS8DP_CONVERSION M~=~ln$BOP 
NN=MLP$BITS_TO_ANO_FROM_BD~ ~~=~lD$BIT 
NN=MlP$COMPARE_COllATED MN=~lD$CCr 
NN=MlP$tOMPARE_FlOATING ~N=~lO$CF 
NN=MlP$CONVERT_FLOAT_TO_I~rEGE ~~=~lD$CFI 
NN=MLP$COMPUTE_FlOATING_NUMBER ~~=~LO$CFN 
NN=MLP$CONVERT_INTEGER_TO_~tOAT MN=~lO$C[F 

NN=MLPSCOMPARE_BDP ~~='tO$CMN 
NN=MlP$COMPARE_BYTE5 ~N=~ln$COM 
NN=MlPSINPUT_8ASE_NUMBER MN:~lD$IBN 
NN=MlPSINPUT_FlOATING_MANTISSA M~=~l'D$IFM 

NN=MLP$INPUT_FlDATING_NUMQE~ ~N=~lO$IFN 
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OlO_NAME=MLD$II 
OLO_NAME=MlOSIUO 
OlD_NAME=MlD$MOV 
IJl D_N AME =Ml OSOBN 
OlD_NAHE=MLOSOFD 
OlO_NAME=MLO$OFN 
OlO_NAME:::MlO$OI 
OlO_NAME=MlO$RFN 
OlO_NAME=MlO$SCA 
OLD_NAME=MlD$SFN 
OLD_NAME '=MLO SrEX 
OlD_NAME=MlO$TRA 
lllO_NAME=MlO$TYP 
OlO_,'tAME=MLOECC 
OLD_NAME =MtE ACOS 
Ol D_NAME =MlE A INT 
OLO_NAME=MtEAlN 
OlO_NAME=MLEALOG 
OlD_NAME=MLEAMOD 
OlD_NAME-MlEANIN 
OlO_NAME=MlEASIN 
OlD_NAME=MlEATAN 
OlD_NAME=MlEATN2 

NN=MLPSINPUT_INTEGER MN=~lU$II 
NN=MLP$INPUT_UNPACKED_DECr'Al ~~='lD$IUD 
NN=MlPSMOVE_BYTES M~:~lD$MOV 
NN=MlPSOUTPUT_BASE_NUMBER MN=~lD$OBN 
NN=MlPSOUTPUT_FLOATING_DIGIT5 M~=~lDSOFO 
NN=MLPSOUTPUT_FLOATING_NUM~ER ~N=~tO$OFN 
NN=MLPSOUTPUT_INTEGER ~~=~LDSOI 
NN=MlP$ROUND_FLOATING_NU"BE~ MN=~L'O$RFN 
NN=MlPSSCAN_BYTES ~N=~lO$SCA 
NN=MLP$SCAlE_FlOATING_NUMBER 'N=~lnSSFN 
NN=MLPSTEST_FOR_EXCEPTION MN=~ln$TEX 
NN=MlPSTRANSlATE_BYTES M~=MlO$TRA 
NN=MlTSAll_CMMl_TYPES ~~=~ln$TYp 

NN=MLESEXCEPTION_CONDITIO~~:JDES MN=MlDECC 
NN=HlESACOS MN=~LEACOS 
NN=MlESAINT ~M=~L~AINT 
NN=MlESALOG MN=MLEAlN 
NN=MlESAlOGIO MN=MlEAlOG 
NN=MlESAMOO 'N=~tEAMOD 
NN=MLESANINT ~N=~lEANIN 
NN=MLESASIN ~N=~lEASIN 
NN=MlESATAN M~=~LEATAN 
NN=MlESATAN2 ~~=~lEATN2 
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OlD_NAME=MlEATNH 
OlD_NAME=MlECABS 
JlO_NAME=MlECCOS 
OlD_NAME=MlECEXP 
OlD_NAME=MlEClOG 
OlD_NAME=MlECOS 
OlD_NAME=MlECOSD 
OLD_NAME=MlECOSH 
IJlO_NAME=MlECSIN 
fJlD_NAME=MlECSQT 
OLD_NAME=MlEOACS 
OlD_NAME=MlEDASN 
OLO_NAME=MlEOATN 
QlO_NAME=MlEDCOS 
OlO_NAME=MlEOCSH 
QlD_NAME=MlEODIM 
OlO_NAME=MlEDEXP 
OLD_NAME=MlEDIM 
OlO_NAME=MlEDINT 
OlD_NAME-MlEOlN 
OlO_NAME=MLEOLOG 
QlO_NAME=MlEOMOO 
OlD_NAME=MlEDNIN 
OlO_NAME=MlEDPRD 
OlD_NAME=MlEOSIN 
OlD_NAME=MlEOSNH 
fJlD_N.AME aM lE OS QT 

NN=MtESATANH 
NN=MlE$CABS 
NN=MLE$CCOS 
NN=MlESCEXP 
NN=Mt E SCt OS 
NN=MlE$COS 
NNaMlESC(]SO 
NN=MlE$COSH 
NN=MlE$CSIN 
NN=MlESCSQRT 
NN=MlE$OACOS 
NN=MlE$OASIN 
NN=Ml ESOA TN 
NN=MlESDC OS 
NN=MLESOC OSH 
NN=MlESOOIM 
NN-Ml ESOE XP 
NN=MlESOIM 
NN=MlESOINT 
NN=MlESOlOG 
NN·=HL ESOlOGl 0 
NNsMlESOMOD 
NN=MlESDNINT 
NN=MlESDPROO 
NN=MlESOSIN 
NN=MlE$OSINH 
NN=MlESOSQRT 

MN=~LEATNH 
~N="lECABS 
I.1N='1lECCOS 
~N='1lECEXP 
M ~:'1LEClOG 
111 t\J: '1l Eeas 
'1 ~=~L ECOSD 
~N:\IIltCOSH 

'1 N = t1lE C SIN 
'1N='1lECSQT 
MN='1lFOACS 
"N=~lEOASN 
'1~:'1LEDATN 

~N='1l EDeas 
~N=l1lEDCSH 

'1N='lEDDIM 
\ft'4a~lEOEXP 

MN='tlEOIM 
'1ti'lllNiLEOINT 
'1t-4 • '1lE 0 l N 
'1Nt:I:'1lf.DLOG 
M~=~lEDMOO 

'1~="'LEDNIN 
'1 N='1t E OPRO 
~N=MLF.DSIN 
'1M='1l EDSNH 
'1N='1LEDSQT 
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OlD_NAME=MlEOTAN 
OlO_NAME=MlEDTN2 
OlO_NAME=MLEDTNH 
OlD_NAME=MlEOTOD 
OlO_NAME=MlEDTOI 
OlO_NAME=MlEOTOX 
o l 0_ N AM E =M1 E OT 0 Z 
OLD._NAME=Ml EERF 
OlD_NAME=MlEERFC 
OLD _ N .4 ME = M L EE X P 
lJlO_NAME=MlEIOIM 
OlO_NAME=MlEIONI 
OLD_NAME=MlEITOO 
OlO_NAME=MlEITOI 
OlD_NAME=MlEITOX 
OlO_NAME=MlEITOZ 
CllD_NAME=MlEMOD 
OLO_NAME=MLENINT 
OlD_NAME=MtESIN 
OlO_NAME=MlESIND 
OLD_NAME=t1lESINH 
OlD_NAME=MlESQRT 

NN=MlESOT AN 
NN·=MLE$OATAN2 
NN=f1lE$OT ANH 
NN=Ml ESOT 00 
NN=MlE$OTOI 
NN=HlESOTOX 
NN=MLESOTOI 
NN=MlESERF 
NN:=MlESERFC 
NN=MlE$EXP 
NN=MlESIOIM 
NN=MlESIONINT 
NN=t1lE$ITOD 
NN=f1lE$ITOI 
NN=HlESITOX 
NN=MlESITOl 
NN=t1lESf10D 
NN=MLE$NI NT 
NN=MlESSIN 
NN:MlESSINO 
NN=MlE$SINH 
NN=MlESSQRT 

~~=~lEDTAN 
'1 i~ :: ~ lE 0 T N2 
'1N:~lEDTNH 

..,/It=~lEOTOO 

'1.ti = '1 tEO TO I 
'1~='1tEOTOX 
~N:!1tEDTOI 
MN=lv1l EERF 
~N="lEERFC 
'1N=ML eexp 
MM=t1l'EIOIM 
T1t.l:~LE[ONI 

MN='1lEITOO 
M~='1lEITOI 
t1N=~LEITOX 
~~='1LEITOI 
MN='1l EMOO 
MN=l1lENINT 
MN='1lESIN 
'1~a'1lESINO 

'1M='1lESINH 
MN=MlESQRT 

CONTROL DATA CORPORATION - CJ'1~~~V PRIVATE - Revision E 
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C1.0 HADIFY TO SCU CONVERSION 

OlD_NAME=MlETAN 
OlD_NAME=MtETANO 
OlD_NAME=MlETANH 
OLD_NAME=MlEXTOD 
OlO_NAME:MlEXTOI 
OLD_NAME=Ml EXTOX 
OlO_NAME=MlE XTO·Z 
OlO_NAME=MlEZTaO 
OLO_NAME=HlEZTO.I 
QlO_NAME=MlEZTOX 
OlD_NAME=MlEZTOZ 
OlD_NAME=MlPABS 
OlO_NAME=MlPACOS 
OlO_NAME=MLPAIMG 
OlO_NAME=MlPAINT 
OlO_NAME=MlPAlOG 
OlO_NAME=MLPAMOD 
CllD_NAME=MlPASIN 
OlO_NAME=MlPATAN 
OlD_NAME=MlPATN2 
OlO_NAME=MLPATNH 
OlO_NAME=MlPCABS 
OlO_NAME=MlPCCOS 
o lD_NAME=Ml P CEX? 
OlD_NAME=MlPCLOG 
OlO_NAME=MlPCNJG 
OlO_NAME=MlPCOS 
OlD_NAME=MlPCOSO 

NN=HLE$TAN 
NN=Ml E$TANO 
NN=MlE$TANH 
NN=MlE$XTOD 
NN=MlE$XTOI 
NN=MlE$XTOX 
NN=MlE'XTOZ 
NN=MlE$ZTOO 
NN=MlE$ZT 01 
NN=MlESZTOX 
NN=HlE$ZTOZ 
NN=MLPSRABS 
NN=MlPSRACOS 
NN-MlP$RAIMAG 
NN=MlPSRAINT 
NN=MlP$RAlOG 
NN:MlP$RAMOD 
NN=MLP$RASIN 
NN=MlPSRATAN 
NN=MlP$RATAN2 
NN=f1lP$RATANH 
NN=MlP$RCABS 
NNaMlP$RCCaS 
NN=MLP$RCEXP 
NN=Ml PSRC lOG 
NN=MlP$RCONJG 
NN=Ml P$RC OS 
NN=Ml P$RC OSD 

MN=Ml ET AN 
t.1N=MlETANO 
MN="1lETANH 
MN='1lEXTOO 
MN=..,t EXTOl 
'1 N ='1l E X TO )( 
\P'4 a "1l F.XTOZ 
~N=MLEZTOO 
MN=~lEZTOI 
'1N=f1lEZTOX 
"1N=MlEZTOl 
MN=lt1l P ABS 
11~::'1tPACOS 

'1N=l1lPAIMG 
MN=Mll»AINT 
MN::~LPAlOG 

t1N=MlPAMOO 
'1N='1L·PASIN 
M~=MlPATAN 
MN:MlPATN2 
MN=ML?ATNH 
MNsll PC ABS 
MN=ML PCCOS 
MN='1lPCEXP 
'1N='1l?ClOG 
~N::"'l PCNJG 
MN='1t peas 
'1N='1LPCOSD 
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OLO_NAME=MLPCOSH 
OLD_NAME =i'1l pes IN 
OlO_NAME=MlPCSQT 
OLO_NAME=MlPOABS 
OlD_NAME=MLPDACS 
o l D_NA ME =Ml POAS N 
OlD_NAME=MlPDATN 
OLD_NAME=MlPDcas 
OlD_NAME=Ml P OCSH 
OlD_NAME=MlPDOIM 
OLD_NAHE=MlPOEXP 
OlO_NAME=MlPOIM 
OlD_NAME=MLPDINT 
OlD_NAME=MlP OLlO 
OLO_NAME=MlIlOlOG 
OLO_NAHE=ML?OMOD 
OlO_NAME=MlPONIT 
OlD_NAME=MlPDPRO 
OlO_NAME=MlPDSGN 
OLO_NAME=Ml?OSIN 
OlD_NAME=MlPDSNH 

NN=Ml P$RC aSH 
NN=MlP$RC SIN 
NN=Ml P$RC SQRT 
NN=MlPSROABS 
NN=Ml PSRD Aeas 
NN=MLP$RDASIN 
NN=MLP$ROATAN 
NN=MlP$ROCOS 
NN=MlP$ROCOSH 
NN=MlP$RDOIM 
NN=MlP$ROEXP 
NN=MlP$ROIM 
NN=t1l P$RD INT 
NN=MlP$RDlOGIO 
NN=MlP$ROlOG 
NN:MLPSRDMOO 
NN=ML P$RO NINT 
NN:MlP$OPROD 
NN=MlP$RDSIGN 
NN=MLP$ROSIN 
NN=MlPSROSINH 

MN='1l PCOSH 
MN='1lPCSIN 
\IIM='1l?CSQT 
M't='1lPDABS 
~N=..,t PDACS 
MN.=MlPOASN 
~~:~lPDATN 
M N :I '1 tP DC 0 S 
Mti~::''1l4>OCSH 

~N:~lPDDIM 
M,~=~lPDEXP 

MN=~t?DIM 
~N=..,t POINT 
"'N=~lPOlI0 
'1~·"1lPOLOG 
MN::~l POHoa 
MN=~l PDNIT 
MN::'1lPDPRO 
'1N:I'1lPDSGN 
T'1 N :: \llP D SIN 
'1N=MlPDSNH 

CONTROL DATA CORPORATION - C~'1PA~Y PRIVATE - Revision E 
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C1.0 MADIFY TO SCU CONVERSION 

fllD_NAME=MlPOSQT 
QlD_NAME=MlPOTAN 
OlO_NAME=MlPDTN2 
OlD_NAME=MlPDTNH 
OlD_NAME=MlPOTOO 
OlD_NAME=MlPDTOI 
OlO_NAME=MlPOTOX 
i) l D_N AME==M lP OTOI 
OLO_NAME=MlPERF 
OLD_NAMf:MLPERFC 
OlD_NAME=MlPEXP 
()lO_NAME=MliJIABS 
OLD_NAME=Ml?IOIM 
OLD_NAME=MlPIDNT 
OLO_NAME=MlPISGN 
OlD_NAME=MlPITOO 
OlO_NAHE=MLPITOI 
OlO_NAME=MlPITOX 
OLO_NAME=MLPITOl 
llLO_NAME=MlPLGIO 
OlO_NAME=MLPMOD 
OlD_NAME:MLPNIT 
OlO_NAME~MLPRANF 

OlD_NAME=MlPSIGN 
OlD_NAME=MlPSIN 
OlD_NAME=MlPSIND 
OLO_NAMEsMlPSINH 
OlO_NAME:MlPSQRT 
OLO_NAME=MlPTAN 

NN:MLP$ROSORT 
NN=MlP$ROTAN 
NN::MlP$RO AT AN2 
NN=MlPSRDTANH 
NN=MlP$RD TOO 
NN=Ml P$ RD TO I 
NN=MlPSROTDX 
NN=MLP$ROTOZ 
NN=MLPSRE RF 
NN=MlPSRERFC 
NN=MLP$REXP 
NN==MlPSRIABS 
NN=MLPSRIDIM 
NN=MlP$RIONINT 
NN=MlP$RISIGN 
NNaMlP$RITOO 
NN=MlP$RITOI 
NN:MlPSRITOX 
NN=MlPSRITOl 
NN=MlPSRAlOG10 
NN=MlPSRMOO 
NN=MlP$RNINT 
NN=MlPSRRANF 
NN=MlP$RSIGN 
NN=MlP$RSIN 
NN=MlP$RSIND 
NN=MlP$RSINH 
NN=MlP$RS ORT 
NN=Ml PSRT AN 

'1N=I-1lPOSQT 
MN=~LPOTAN 
MN=MlPDTN2 
'1N=..,tPOTNH 
'1N=~l POTOO 
"'N='1l POTOI 
'1 N=~l P OTO X 
~N='1tPOTOZ 
~N='1lPERF 

MN=MLPERFC 
"'\I='1lPEXP 
M~=~lPIA8S 
M~=~lPIOIM 
'1~=~lPIONT 
\If\I=MLPISGN 
Iv1N='1ll»ITOO 
11~=MlPITOI 
MN="'tlPITOX 
'1N='1LPITOl 
MN='1lPlG10 
MN=f1lPMOD 
'1N=MLPNIT 
'1N='1lPRANF 
'1~:'1lPSIGN 

'1~=MLPS IN 
t'1~=~lPSINO 
'1~='1lPSINH 
"1N=Ml PSQRT 
'1 t..4 =~t P TAN 
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OLO_NAME=MlPTAND 
OlD_NAME=MlPTANH 
OlO_NAME=MlPXTOD 
OlO_NAME=MLPXTOI 
OLO_NAME=MlPXTOX 
OlO_NAME=MlPXTOZ 
lJlO_NAME=MLPZTOD 
QlO_NAME=MLPZTOI 
OlO_NAME=MLPZTOX 
OlD_NAME=MlPZTOZ 
OlD_NAME=MlTBDP 
OlD_NAME=MLTBOPl 
OlD_NAME=MLTC 
QlO_NAME=MlTCOHP 
OlD_NAME=MLTDSl 
OlD_NAME=MlTERR 
OLD_NAME=MlTES 
OLD_NAME=i'1l T F I 
OlO_NAME=MLTFl 
OLO_NAME=MlTFORM 

N N= Ml P $ R 'f AN 0 
NN=Ml PSRTANH 
NN=MlP$RXTOO 
NN=MlPSRXTOI 
NN=MlP$RXTOX 
NN=MlP$RXTOI 
NN=tilPSRZTOO 
NN=MlPSRlTOI 
NN=Hl P$ RI TOX 
NN=ML P$RZTOZ 
NN=MlTSBDP_TYPE 
NN=MLTSBOP_lENGTH 
NN=MLT$COMPlEX 
NN=MlTSCOMPARE 
NN=MlTSOIGIT_STRING_lENGTH 
NN=MlT$ERROR 
NN=MlTSEXPONENT_STYlE 
NN=MlTSFlOATING_INPUT 
NN=MlTSFlOATING_LENGTH 
NN=MlT$fORMAT 

MN=~lPTANO 
MN=I1LPTANH 
M ,,:d1l P X TO 0 
Mt\l='1l PXTDI 
MN='1lPXTOX 
MN=Ml PXTOZ 
~N=t1lPZTOD 
MN'l:MlPZTOI 
MN=\1lPZTOX 
~N=\1lPZTOZ 
\1N=Ml TBDP 
'1'" =: '1lT BOP L 
MH=t1lTC 
MN=~LTCOMP 
MM=\lft TOSl 
MN=MLTERR 
MfIf=Ml TES 
MN='1l TFI 
'1N=Mt TFl 
MN=MLTfORM 

CONTROL DATA CORPORATION - CaMPA~V PRIVATE - Revision E 
Cl-5 

C180 Common Modules Mathematical library (:"'l) ERS 

C1.0 MADIFY TO SCU CONVERSION 

QlD_NAME=MLTHB 
OlD_NAMEzMlTIl 
OLO_NAME=MLTIT 
OlO_NAHE=MlTJUST 
DlD_NAME:MlTtR 
OlO_NAME=MlTNDB 
OlO_NAME=MlTOF 
OlD_NAME=MlTSL 
OLD_NAME-filTST 
OlO_NAME=MlVSTAT 

NN=MlT$HANDlE_BlANKS 
NN=MlTSINTEGER_lENGTH 
NN=MlTSINTEGER_TYPE 
NN= Ml T$JU ST I FY 
NN=MlT$lONGREAt 
NN=MlTSNON_OECIHAl_BASE 
NN=MlT$OUTPUT_FORMAT 
NN=MlTSSTRING_lENGTH 
NN=MLTSSIGN_TREATMENT 
NN=MlV$STAT 

NtN=Ml THB 
'1N='1lTIl 
MN=MlTIT 
"1N=".,lTJUST 
'1N=MlTlR 
Mti=;'1l THOS 
MN:~l TOF 
t1N:\lflTSl 
'1~=~LTST 
~N=~LVSTAT 

85108123 

, 
• • • • I 

• • 



1 
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1 
C180 Common Modules Mathematical Library C:'1MLl E~S 

1.0 
1.1 
1.2 
1.3 

PREfACE •••••• 
PREFACE TO REVISION E 
SCOPE ••••••• 
REFERENCES ••••• 

• 

• 
• 

• 
• 
• 
• 

Table of Contents 

• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 

2.0 MATHEMATICAL FUNCTIONS AND ROUTINES ••• 
2.1 INTRODUCTION ••••••••••••••.• 
2.2 NUMBER TYPES ••••••••••••••• 
2.3 GENERAL RULES •••••••••••••• 
2.4 DOCUMENTATION CONVENTIONS •••••••• 
2.5 LINKAGE INTERFACE •••••••••••• 
2.6 ERROR HANDLING •••••••••••••• 

2.6.1 CAll-SY-REFERENCE •••••••••• 
2.6.2 CAlL-BY-VALUE •••••••• • •• 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 2.7 RELIABILITY ANO PERFORMANCE ••••••• 

2.8 MATHEMATICAL FUNCTION SPECIFICATIONS •••.• 
2.8.1 ASS ••••••••••••••••• 
2 • 8 • 2 AC 0 S •• • • • • • • • • • • • • • • j • 

2.8.3 AIMAG •••••••••••••••• 
2.8.4 AINT •••••••••••••••• r • 

2.8.5 AlOG • • • • • • • • • • • • • • • • • 
2.8.6 AlOGIO •••••••••••••••• 
2.8.7 AMOD ••••••••••••••••• 
2 • 8 • 8 AN IN T • • .• •• • • • • • •• • • • • 
2.8.9 ASIN ••••••••••••••••• 
2.8.10 ATAN •••••••••••••••• 
2.8.11 ATAN2 •••••••••••••••• 
2.8.12 ATANH •••••••••••••••• 
2.8.13 CABS •••••••••••••••• 
2.8.14 ecos 
2.8.15 CEXP 
2.8.16 CLOG 
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1-1 
1-1 
1-1 
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2-1 
2-1 
2-1 
2-3 
2-3 
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2.8.17 
2.8.18 
2.8.19 
2.8.20 
2.8.21 
2.8.22 
2.8.23 
2.8.24 
2.8.25 
2.8.26 
2.8.27 
2.8.28 
2.8.29 
2.8.30 
2.8.31 
2.8.32 
2.8.33 
2.8.34 

CONJG 
COS • 
COSO 
COSH 
corAN 
CSIN 
CSQRT 
DABS 
DACOS 
OASIN 
DAT,AN 
OATAN2 
Dens 
DCOSH 
DOIM 
DEXP 
DIM • 
DINT 

,. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
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• 
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.• 
• 

• 
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• 
• 
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• 
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• 
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• • • • 
• • • • .. . • • 
• • • • 
• • • • 
• • • • 
,. . • • · .. • • 
•• • • 
• • • .. 
• • • • 
•• .. .. 
• • .. • 
• • .. • 
• • • • 

• • • .. • • .. .. • • • • 
• • • • • • 
• • • • • • 
• • • • • • 
• • • • • • 
• • • • • • ,. • • • • • 
• • • • • • 
• • • . e • • 
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2.8.35 
2.8.36 
2.8.37 
2.8.38 
2.8.39 
2.8.40 
2.8.41 
2.8.42 
2.8.43 
2.8.44 
2.8.45 
2.8.46 
2.8.47 
2.8.48 
2.8.49 
2.8.50 
2.8.51 
2.8.52 
2.8.53 
2.8.54 
2.8.55 
2.8.56 
2.8.57 
2.8.58 
2.8.59 
2.8.60 
2.8.61 
2.8.62 
2.8.63 
2.8.64 
2.8.65 
2.8.66 
2.8.67 
2.8.68 
2.8.69 
2.8.70 

OlOG 
DlOGIO 
OMOO 
ONINT • 
D?ROD • 
OSIGN • 
DSIN 
OSINH • 
OSQRT • 
DIAN 

• 

• 
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