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"determ”’

res=determ(W [,k]) ,
W ! !

k , , W

k :

kE = n x max(degree(WW))
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" determ” ( )
Input: Square polynomial matrix P(s) = (F; ;(s)) of

size n and max(degree(F; ;(s))) = N

Outpu: Polynomial p(s)-the determinant of P(s)
Step 1: Compute the upper bound for the de-
gree of the determinant: £00U00O0O0OO0OOOOO,
No=nx NOOOOO2QO0OOOOOO, kOOOOO0O0OO
0, Nog=k

Step 2: Using FFT algorithm, perform direct DFT
at Ng points on the set {Py, Py, -, Pn,—1} Of coef-
ficient matrices of P(s) and obtain the set {Y;|l =
0,1,...,Ng—1}.



Step 3: Compute the vector z = [zq,21,...,2n,-1]
where z; = det(Y;),l =0,1,...,Ng — 1.

Step 4: Perform inverse DFT on z using the FFT
algorithm to obtain the coefficient vector

p = [po,P1, -, PNy—1] OFf the determinant p(s) = pg +
p1s+ -+ pny—1s0 1

cf. D. Henrion, M. Hromcik, M. Sebek "Some Algo-
rithms used in the Polynomial Toolbox for Matlab",
Proceedings of the NICONET Workshop on Numerical
Control Software in Control Engineering, pp. 71-76,
Louvain-la-Neuve, Belgium, January 2001



Step 3: Compute the vector

z = [20,21,--+,2Ng—1]
where z; = det(Y;),l =0,1,...,Ng— 1.

det(Y}) ,




(D4 ... 4352 ... 44 ...+ 554)
P(s) = : :

00 P(s)0, D0000O0O0OO0OOOOOOO

(2 ... 4) (0 ... 0)
P(S): A s o 35
6 --- 8 (0 --- 9

oo,

P(s) = Py+ Pis+ -+ Pys

Jooooobobood



(0O1)

(Py -+ P_ipq P )

T; =
Py Pn_1q

\O PN}
, Toeplitz matrixUUOUO, ROU0U0OOO0OOOOO0O. O

0, OO P(s)d regular matrix polynomialJ OO 00O O
o< QUuboood, T,_y=0000, FL=0000000.

r, = rank T; —rank T;_1
Odd,odgdoggogooog.

v=min{i:r; =mn,i > 0}



0004, 60, P(s)DOOO0OO0sOO0OODOOOON,
O =rankTy, — N(v+1)

00000, 00000, TN, Ty_N,---00000. T0, v
0100000,00000L0U000000000000O, 00
O0000000000000. 000, 0000000000
No000000000000000O.



Py PnN-1)
0 Py |’

T—N:(PN>7T1—N:<
DDDDPM(S)DDDDNDDDDDDD. OO0 0404
Joood, vdbv=-N,—N+1,---0000000, O
O(nN)OODOOOOOOODOODOO0OO0OOODOOO0O. Ow
rvoooood,uoooddggog/ooodd,l=1,---
J0,00000000000000(*xn)xnOLUOO
::DDDDDD,O(ln3)DDDDD. oo, 0ot
10000000000, 000 O0(nSN2)OO0.
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Hungarian algorithm

D= O
N NN
W D

algorithm

. O(n3)

bound

cf. http://en.wikipedia.org/wiki/

Hungarian algorithm

. Hungarian
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Linear Assignment Problem
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Hungarian algorithm

- Hungarian a

gor

Ithm

. Hungarian algorithim
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2)

P(s) = Pop+ Pis+ -+ Pys",
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det(P(s)) = det(sL — K)

Kv=slLv

, det(P(s))

- O(n3N3)




24 2g° 6+ 7s2 94 354
8+6.85 7.54+9.852 11+ 2.5s
7+ (4+68)s* 9452 104683
Hungarian algorithm 0
10
5 1011101211013 1014|1010
kOOO0OO 0 5 5 . 5
1 [ determ
00O0O0ooooo| 10 10 10 8 8
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(001)
24 2g° 6+ 752 94 3s?
8+ 65 754952 114 2s
7+ (4 xa)s* 9452 10+ 653
Hungarian algorithm
10
o 10410°/10°|107|10°
kOO OO 14 | 15 | 15 | 15 | 15
1 [ determ
JOoOoooooo |10 10 0 10| 10 | 10
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2 4 2g°
A= 8 + 6s

Scilab:determ(A,11)=

6 -

(

- 752 9-+-3s4

7 -

- 052 11 4 2s

74+ (4 x1019% 9452 104 653

2

2)

3

ans=131.00049 + 174.00018s - 357.99976s - 475.99963s

4 5

6

7

+ 1.200D+11s + 4.800D+11s - 1.600D+11s + 5.600D+11s

38

9

10

- 8.400D+11s - 0.0003662s - 1.080D+12s
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0000000 Risa/Asir:

-1079999999892*s710-839999999920*s~8+560000000176*s”7
-160000000453*s~6+479999999876*s"5+119999999853*s74
-476*s"3-3b8*s"2+174*s+131

0o, 00uoooouodgog?

determ(A,’11”)0000, “11”000000 ScilabO O
HRERERERERE
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“11” Scilab

Scilab:roots(determ(A))=
ans =
2 3
130.99994 + 173.99966s - 358.00009s - 475.99991s
4 5 6 7
+ 1.200D+11s + 4.800D+11s - 1.600D+11s + 5.600D+11s
8 9 10 12
- 8.400D+11s - 0.0000610s - 1.080D+12s + 0.0002136s
13 14 15
- 0.0001221s + 0.0002136s - 0.0002136s
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