Supplementary File S2

S.2.1. Representative program outputs for this example 2

eval ( f ) ematrices API Explorer Console Matrices (Demo) About

Rows 3 Columns 3 Function Characteristic polynomial v |CamMam|

Fel ...]

540 -2*w24+1i*w* (24+P) 22 -a-1i*w* (14+p) 7]
-2 -a-1*w* (1+B) 6+a+y-w2+i*w*B3+p+n) -3-y-1*rw* (1+n
2] ;3 -y -1iFfw* (140 74+y-w2+i*Fw* (24+0n)

Characteristic polynomial = A"3 + A"2%(-2%a - 2*¥i*B*w - 2%y - 2*¥i*n*w + 4*w"2 - 7*i*w - 18) + A¥(3*a*y + 3*i*a*n*w
- S¥o*wh2 4+ 7¥i*o*w + 21*a 4+ 3*¥i¥PB¥yFw - 3¥PFnFwr2 - SFI¥PFwA3 - TFBFwM2 + 21¥1i*Brw - e¥yrwh2 + TEi¥yFrw + 17%y -
6*¥i*n*wn3 - 7¥n*wt2 + 17*i*n*w + S*whd - 19%i*wnr3 - 63*wN2 + 74¥1i*w + 94) + A*a¥y*wt2 - 3FiroFyrw - 8Fary +
4*¥i*o*n*wn3 + 3*a*n*fw~2 - 8*i*a*n*w - 3*a*w"d + 9Fi*a*w”3 + 33*a*w”2 - 29¥i*a*w - 40%a + 4Fi*BFy*wn3 + 3FPEYFWN2 -
8¥i*B*y*w - 4*¥BFn*wr4 + 3FP*PFnrwt3 + 8FPFnrwn2 - 3¥iFBFwnS - 9FBFwnd + 33F¥IFPrwc3 + 29%BFwn2 - 4oFitpruw - 4Fyrwnd
+ 1e*i*y*w 3 + 29*y*wt2 - 25¥i*y*w - 31%y - 4*¥i*n*w 5 - 10¥n*w 4 + 29%¥i*n*w”3 + 25%n*w”2 - 31*i*n*w + 2*w"6e -
12*¥i*wr5 - 50*w™4 + 109*i*w~3 + 191*w"2 - 165%i*w - 137

eval(-F) ematrices API Explorer Console Matrices (Demo) About
Rows [3 Columns (3 Function |Determinant -
EE FEE EETEEEE
S5+a-2* w2 +1*w* (2+B) 2 -a-1*w* (1+B) 5
;2 -a-1*w*(1+B) 6+0a+Vy-w2+1i*w*(3+B+n) 3 -y -1i*w*(1+n)
e ;3 -y-1fw*(1+n) 7+y-w2+1i*w* (2+0n)
Det(F) = -4*a*y*w 2 + 3*i*a*y*w + 8*a*y - 4*i*a*n*w"3 - 3*a*n*w 2 + 8*ita*ntw + 3*a*w 4 - 9Fitatw"3 - 33*atw"2 + 29%ifatw +

40%0 - AX¥PFBRyFwA3 - 3RBEYFWA2 + SFIFBRyFw + AFBEntwtd - 3FIFBENFwA3 - BFBRntwA + 3*iFBrwAS 4+ 9FBrwntd - 33FiFBrun3 -
29%B*w"2 + 40*1*Brw + 4Fy*rwrd - 1@*ity*wt3 - 29%yFwh2 + 25FityFw + 31*y + 4*i¥*ntwns + 1@¥nfwt4 - 29%i*n*wt3 - 25%n*wt2 +
31*i*n*w - 2*w"6 + 12*i*w~5 + 50*w™4 - 1@9*i*w”3 - 191*w 2 + 165*i*w + 137



eval(f)ematrices

Rows |3

5

Columns 3 Function Inverse

+a-2Fw2+1*w* (2+p)

-2 -a-1*w*(1+B)

e

(-a*y - i*a*n*w + a*wr2 - 2*i*a*w - 7*a

- 1¥BFyrw + BERFw/2 + 1FBFWN3 + 2FBEwN2

- TELI*Brw + 2*FyFwt2 - 3Fityrw - TRy + 2*
i*n*wn3 + 3FnFwt2 - 7Fifntw - wh4 + GELE
wh3 + 18*wh2 - 27*i*yw - 33)/(4*a*y*wr2 -
3*i*a*y*w - 8*a*y + 4*i*a*n*w”3 + 3*a*n*
wh2 - 8Fi*a*n*w - 3*a*w™ + 9Fifa*wn3 +

33*¥qFWN2 - 29%i*g*w - 48%a + 4*1FBry*wn3
+ 3FBEFYEWA2 - BFI¥PEyrw - 4*BEnFwid + 3%
PFBFN*wn3 + B*BFnrwn2 - 3*IFBrwns - 9FBH
WA+ 33FIFBEYN3 + 29%BFA2 - 40*i*Brw -
A*yFnd + 1@*1Fy*wn3 + 29%yFwn2 - 25¥iky
*w - 31*y - A*i*n*wAS - 10*nFwnd + 29%1*
nN*w"3 + 25%n*w"h2 - 31*i*ntw + 2*w"6 - 12
¥i¥r5 - 5@*wth4 + 109*itwn3 + 191%wnh2 -

165*i*w - 137)

(-a*y - i*a*n*w + a*w”2 - 2*¥i*g*w - 7*a
= i*B*v*w + B*n*wAz + i*B*wA3 + 2*B*wn2
- FEIfBrW - dFyFw - 2%y + nFwt2 - 2¥iFnF
W+ i*w"3 + 4*wh2 - 11%i*w - 14)/(4*a*y*
wh2 - 3*i*g*y*w - 8Fa*y + 4*i*a*n*w”3 +
I*gFn*wt2 - 8*i*a*n*w - 3*a*wh4 + 9Fi*a*
wh3 + 33**wn2 - 29%i*atw - 40*a + 4%iFB
yRWA3 + 3FBEYFWA2 - BXI¥BEFy*w - 4A*BEntw
A4+ FFIFBENFWA3 + BFBRNFWA2 - 3Fi*BrwnS
- 9FBFwr4 + 3BFIFPFYN3 + 29%BHwA2 - 40%]
KREW - A*yFprd + 1@FiFyrwnc3 + 29%yFwn2 -
25*i*y*w - 31*y - 4*i*n*w”5 - 10*n*w"4 +
29*%i*n*w 3 + 25*n*wn2 - 31*i*n*w + 2*w"6
- 12*i*wr5 - 5@*w~4 + 1e9*i*w~3 + 191*w”
2 - 165*i*w - 137)

(-a*y - i*a*n*w - i*a*w - 3*a - i*p*y*w
+ BF*n*wt2 + BFwh2 - 3FiFBrw - i*y*w - 2*
Yy + Nfwh2 - 2*¥i*n*w + wr2 - Sritw - 6)/
(4*a*y*wn2 - 3*i*a*y*w - B*a*ry + 4¥i*a*n
*wh3 + 3*a*n*wt2 - 8*ita*n*w - 3*a*wr +
9*i*a*w"3 + 33*a*w"2 - 29*i*a*w - 40*a +
AFI*BHRYRWAS + BEREYFWN2 - BEIFBRyFY - 4%
B*n*wnd + 3*1I*BFFwn3 + BFBrnFwn2 - 3Fi*
B*wA5S - 9*Brwhd + 33*1*Brwt3 + 20*Brpt2
- 4RFiFRFw - 4ry*ptd + 1@*F1iFy i3 + 29%y
K2 - 25Fikykw - 31%ky - 4¥iknFerS - 19%
n*wrd + 29*i*n*w”3 + 25*n*w”2 - 31*i*n*w
+ 2*wh6 - 12%i*w 5 - S5@*w 4 + 1@9*i*w"3
+ 191*w"2 - 165*%i*w - 137)

API Explorer Console Matrices (Demo) About

~| | Calculate |

2 -a-1*fw* (1+B)
6+0+YyY -w2+1i*w*(3+p+n)

-3 -y -1*w*(1+n)
F-1

(-a*y - i*a*n*w + a*wr2 - 2*i*a*w - 7*a
- i¥BFyRw + BEn*w/2 + 1FRFWN3 + 2FBEwN2
= 7*i*B*w - i*y*w - Z*Y + n*wAz - Z*i*ﬂ*
W+ i*wr3 + 4*wh2 - 11*%i*w - 14)/(4*a*y*
wh2 - FikaEyFw - 8Fgry + 4FifaFnFwn3 +
3*aFn*wr2 - 8¥i*a*n*w - 3*a*w”4 + 9*i*qg*
wh3 + 33*a*wt2 - 29*i*a*w - 40*a + 4*i*B
FyEQA3 + 3FBEYEWA2 - BFRIFBEYEW - 4*BEntw
N+ 3FTERFNFWAS + BFRFNFWN2 - 3FIFRFNS
- O*BrwNA + 33*i*Brwt3 + 20*Brwt2 - 40*i
*BFw - 4FyFwr4 + 10FiFyFen3 + 20FyFwh2 -
25¥j*y*ky - 31%y - 4*i*n*r5 - 10*nFwrd +
29*%i*n*wt3 + 25*n*w”2 - 31*i*n*w + 2*w”6
- 12*i*w”5 - 5@*w”4 + 1e9*i*w”3 + 191*w”
2 - 165*i*w - 137)

(-a*y - i*a*n*w + a*wr2 - 2*i*g*w - 7*a
- i¥BRyrw + BENFwA2 + 1FRFWN3 + 2FBEwN2
- 7EFi*Brw + 2*¥y*Fwt2 - 2*i*y*Fw - SFy + 2%
i*n*w"3 + 2*n*w™2 - SFifn*w - 2*wt4 + 6%
i*wn3 + 23*%wn2 - 24%i*w - 35)/(4*a*y*w/2
- 3*ixgry*w - 8*a*y + 4*i*a*n*wt3 + 3*a*
n*wt2 - 8*i*o*n*w - 3*a*w + 9*i*g*w"3
+ 33*a*wh2 - 29%i*a*w - 40%a + 4*¥i*Bry*w
A3 4 EBEYFPA2 - BFIFPRyFW - AFBEnFwrd +
BFIFBFN*WA3 + BFBFFwN2 - 3*IFBFwAS - 9F
Brwid + 33%i*B*wA3 + 20%B*wi2 - 40*i*pry
- 4FyFwh4 4+ 1@FIFyFenr3 + 29%yFwh2 - 25%i1
*yEw - 31*y - 4*i*n*wAS - 10*ntwtd + 29*
i*n*w”3 + 25*n*wr2 - 31*i*n*w + 2*wh6 -
12*¥i*wr5 - 5@*w"4 + 189*i*w”3 + 191%w"2
- 165*i*w - 137)

(-a*y - i*a*n*w - i*a*w - 3*a - i*B*y*w
+ BHNtwn2 + Brut2 - 3*ifBrw + 2*yrut2 -
2*¥i*y*w - S*y + 2*i*n*wn3 + 2Fn*wh2 - 5F
i*n*w + 2*¥i*w”3 + 8*w"2 - 11*i*w - 15)/
(4*a*y*wr2 - 3*i*g*y*w - 8*a*y + 4*i*a*n
*Wh3 + 3*FaFnFwt2 - 8Fita*ntw - 3farwM +
9*i*a*wr3 + 33*gtw"2 - 29*%i*atw - 40%a +
AFIFBHy*A3 + IRRRYFRA2 - BHRi*¥Pryrw - 4%
B*n*wr4 + 3*PI*BFnfwn3 + SFPrnrwt2 - 3*Fi*
B*WAS - 9FBEwAA + 33XI¥REWA3 + 29%BEwA2
- 40*i*B*w - 4Fy*wrd + 1@*iry*wh3 + 29%y
*Wh2 - 25*i*y*w - 31*y - 4*i*n*wnS - 19*
nN*whd + 29%i*n*w”3 + 25FnFeA2 - 31¥ifntw
+ 2¥w"h6 - 12*i*w"5 - 5@*wr4 + 189%i*wn3
+ 191*w”2 - 165*i*w - 137)

e
-3 -y -1i*w*(1+n)

7+y-w2+1i*w*(2+n)

(-a*y - i*a*n*w - i*a*w - 3*a - i*B*y*w
+ BFn*wnt2 + Prwn2 - 3FiFfBrw - i*fyrw - 2%
Yy + nNfwh2 - 2*¥i*n*w + wh2 - SXitw - 6)/
(4*a*y*wn2 - 3*i*a*y*w - B*a*y + 4¥i*akn
*wh3 + 3*a*n*wt2 - 8*i*a*n*w - 3*a*wh +
9*i*g*wn3 + 33*qtw2 - 29*ifotw - 40Fq +
AF¥I*BHRYRYAS + FFREYFWA2 - BRIKBRyRY - 4%
B*N*whd + 3*I¥B*n*w/3 + BFBEnrwn2 - 3*ix
B*wA5 - 9*Brwtd + 33*1*BrwA3 + 29*Brwr2
- AR*iFB*w - 4*y*urd + 10*F1kyrpt3 + 20%y
k2 - 25Fikykw - 31%y - 4¥iFnFer5 - 10%
nN*w4 + 29*i*n*w”3 + 25*n*w”2 - 31*i*n*w
+ 2%wh6 - 12%i*w"S - 5@*w 4 + 109*%i*w"3
+ 191*w"2 - 165*%i*w - 137)

(-a*y - i*a*n*w - i*a*w - 3*a - i*B*y*w
+ PENTWA2 + Brwt2 - 3*i*Brw + 2*yrwi2 -
2*¥i*y* - SRy + 2FiFnFA3 + 2*ntwr2 - GF
i*n*w + 2*¥i*w”3 + 8*w"2 - 11%i*w - 15)/
(4*a*y*wr2 - 3*i*g*y*w - 8*a*y + 4*i*a*n
*Wh3 + 3*FaFnFwt2 - 8Fita*n*w - 3Ffarw +
9*i*a*wr3 + 33*gtwn2 - 29*i*atw - 40%a +
A¥IFBHy*A3 + 3¥BEYFWA2 - BERiIFPRyrw - 4%
B*n*wr4 + I*IFBFnrwn3 + SFPrnrwt2 - 3*Fix
B*WAS - 9FBEwAA + 33XI¥REWA3 + 29%BEwA2
- 4@*i*R*w - 4*y*wtd + 1@*iFy*w/h3 + 29%y
*Wh2 - 25*i*y*w - 31*y - 4*i*n*wnS - 10*
n*whd + 29%i*n*w”3 + 25FnFp/2 - 31¥ifn*w
+ 2¥Y"h6 - 12*1*w"5 - 5@*wr4 + 189%i*wn3
+ 191*w”2 - 165*i*w - 137)

(-a*y - ita*n*w + 3*g*wr2 - 3*irgrw - 7*
o - i*BFy*w + BFn*wh2 + 3F1IFRFwN3 + 3FR*
wh2 - 7Fi*Brw + 2¥yFwt2 - 2*iky*w - S*y
+ 2¥iFnFA3 + 2*Fn*wAh2 - GFEiFntw - 2*wh4
+ 8*i*wN3 + 22*w"2 - 23*i*w - 26)/(4*aty
*wh2 - 3Fi*ary*w - B*aty + 4*Fi*atnrwh3 +
3*g*n*wh2 - 8*i*a*n*w - 3*a*w4 + 9*i*a*
Wh3 + 33*a*wn2 - 29*i*a*w - 40%a + 4*i*B
FyEWA3 + 3FREYFWA2 - BFRIFBEYEW - 4A*BEntw
A4+ BFIFBENFWA3 + BFBFNFWA2 - 3FiFBrunS
- OFBFWAL + 33FIFPFWA3 + 20%BrWN2 - 40*i
FREW - A*yFpnrd + 1@FiFyrwn3 + 29%FyFwnh2 -
25*i*ykw - 31*y - 4*i*n*wt5 - 10*n*wtd +
29%i*n*r3 + 25*n*wn2 - 31¥i*n*w + 2*w"6
- 12*i*w”5 - Se*w”4 + 189*i*w”3 + 191*w”
2 - 165*i*w - 137)



