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PURPOSE 

To extract the square root of a non-negative fixed point fraction, F. 

RESTRICTIONS 

The binary point is assumed to be located between the sign and first bit 
of the accumulator. 

METHOD 

Accuracy:� Maximum error = + Z.. 35� 

-35�Range: + 0 ~ F < 1 .. Z 

Procedure: 

x = "IF is obtained by the iterative procedure 

xn + 1 = xn + l/Z [F/xn - xn] 
with xo -- 1 - Z-35 

Convergence is assumed to have occurred when 

liz [FI ~ .. Xn] = xn + 1 - xn = 0 

(Cf. ILLIAC Subroutine Library .. Program 116 - Rl) 

USAGE 

Calling Sequence: Two modes of entry are available. In the first mode 
entry is made with the most significant part of F in the accumulator and 
the least significant part in the MQ-'register, with the calling sequence: 

UA SAP MURASS 

Lac. Instruction Lac. Instruction 

0< TSX SQRZ, 4 g( BTSX A 4 
0(+1 error return 0<. + 1 error return 
o<+Z normal return o<+Z normal return 
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where exit to the error return is made when F~ -0 with F unchanged in 
the accumulator and MQ-register. 

In the second mode of entry the most significant part of F is in COMMON 
and the least significant part of F is in COMMON + 1 (the state of the 
accumulator and the MQ-register is irrelevant) and the following calling 
sequence is used ~ 

UA SAP MURASS 

Loc. Instruction Loc. Instruction 

TSX SQR2 + 3, 4 BTSX 3A 4 eX ~ 
0<. + 1 error return 0<+1 error return 
0( + 2 normal return ()(.,+2 normal return 

where it is the burden of the progran.tner to assure that F ~+ 0 since no 
error test is made in this mode of entry. Failure to do this will result 
in nonsense or a division halt. 

The routine is left with VF' in bot.h the accumulator and COMMON + 2. 

Space Required: UA SAP MURASS 

18 words program at: SQR2 A 
3 words temporary at: COMMON T 

CODING INFORMATION 

Timing: O. 5 n milliseconds, where n is the smallest integer such that 
In - 1 

35c: ;) 0­
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r, REM SQR2 MURA FtXEO POtNT SQUARE ROOT ROUTINE MU SOR2 
TMI 1.4 IF NEGATIVE. ERROR RETURN S~2 OCM)l 
STO COMMt'm ~SP OF F STORED SQR2 0002 
STQ COfllIMON+l LSP OF F STORED SOR2 0003 
eLA S~2+17 PRE~ARE nUTtAL X-XSUBlERO SOR2 0004 
STO COMMON+2 SO~2 OfM)5 
CLA C~ F IN AC-MQ SO~2 0()06 
LDO COMMON+1 SQ~2 ottO7 
DVH COMMON+2 F/XSUBN IN MO SQR2 0808 
PXD 0.0 CLEAR AC SQR2 0~.9 

LLS ~5 F/XSUBN IN AC SQR2 0010 
SUB COMMOft+2 SQR2 0011 
ARS 1 1/2fF/XSUBN-XSUBN) tN AC SQR2 0012 
TZ~ S~2+15 IF o. DONE SQR2 oot, 
ADO COMMOH+2 tF HOT O. FOR~ XSUBN+l SOR2 0014 
TRA SOR2+4 REPEAT ITERATION SQR2 0015 
CLA COMMON+2 ANSWER IN AC SQR2 0016 
1RA 2.4 NORMAL RETURN SQR2 0011 
OCT 37177777771 CONSTANT. 1-2EXP-35 SQR2 001' 


