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Four Issues with Octave 
 

By Bernie Grung (9/8/2011) 

Introduction 
For many years, I have studied phase-locked loop (PLL) circuits using various 

simulation techniques including C++, Mathcad, Matlab and Octave.  All simulations 
produce identical results except for Octave. In the following, I will explain the issues 
encountered with Octave and will present solutions to these issues. Primarily, I will focus 
attention on two functions in Octave – “residue” and “residuez” -- where “residue” is a 
subfunction of “residuez”. Also, I will suggest that the best final solution will be to 
rewrite both functions so that they are completely independent of each other. 

The Four Issues 
There are four basic issues with the using functions “residue” and “residuez” for 

phase-locked loop (PLL) simulation in Octave: (1) the “trim” issue, (2) the “z-pole” 
issue, (3) the “A-matrix” issue, and (4) the “inverse” issue. 

 
The trim issue is associated with lines 339 to 350 of “residue” as given in 

Figure 1. If we use “residue” for a typical PLL problem, the high-order polynomial 
coefficients in pnum and pden will be deleted since the value of small is too large. 
Dividing small by 1000 will fix this issue for continuous-time problems. Unfortunately, 
the same problem exists for “residuez” and the fix for this problem is much harder, as 
will be apparent after completing a discussion of the second issue. 
 

 
Figure 1 The Code Concerning the Trim Issue 
 

The z-pole issue is connected directly to lines 73 to 78 of “residuez”, as shown in 
Figure 2. The input row vectors A and B are first converted to column vectors NUM and 
DEN. These vectors are then flipped in the left-right direction and the complex conjugate 
is taken of each element. This conversion has the effect of replacing each z-pole with its 
inverse. The “residue” function is then called using the modified values of NUM and 
DEN as inputs. After many lines of code in “residue”, lines 218 to 226 are reached as 
listed in Figure 3. For continuous-time simulations, this code eliminates the very small 
poles from consideration. Because of z-pole inversion, this same code will eliminate the 
very large (dominant) poles in a discrete-time analysis, which is a disaster. 
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Figure 5: The A-Matrix Issue as Contained in “rresidue”. 
 
 The final issue -- the inverse issue -- concerns the fact that there is no inverse 
function in “residuez”.  In Matlab, the main function is “[r,p,k,e]=residuez(b,a)” and its 
inverse is “[b,a]=residuez(r,p,k,e)”.  In Octave, the inverse function could be 
implemented by explicitly reversing the steps in “residuez” as given in Figure 2. Another 
approach could be to use “residue” directly but this works only if the “residue” function 
is modified correctly for discrete time analysis. 
  
Recommendations 
 
 Octave has four issues which prevent its use for my production-level phase-
locked loop circuits. Two of the issues -- the trim issue and the z-pole issue -- are 
catastrophic. The other two other issues -- the A-matrix issue and the inverse issue -- 
provide faster and more convenient simulations. More details and possible solutions are 
given in directory “coar39” (see below). In the future, the best solution is to modify 
“residue” and “residuez” such that these two functions are completely independent of 
each other and such that they contain the changes suggested above. 
 
More Details and Possible Solutions are in Directory “coar39” 
 
Directory doc Documentation in pdf form. 
Directory mat Contains new Octave functions. 
Directory test Outputs generated by “coar39.m”. 
Directory test_old Copy of the test directory for future reference. 
Text File coar39.sh Shell script to run “coar39.m”. 
Text File coar39.log Output log of shell script. 
Text File coar39.m Main function. 
PDF File coar39_8-functions “bg_residue” and “bg_residuez” verification. 
PDF File coar39_4-issues This Document which is entitled: 

“Four Issues with Octave” by Bernie Grung 
 


