APPENDIX C

TABLE OF DUAL-INPUT DESCRIBING
FUNCTIONS (DIDFs)

The DIDF sinusoidal gain is given by (cf. Sec. 6.1)

. P14
N4(4,B,0) = n,(4,B,0) + jny(A,B,w) = LA f B+ Asiny, Ao cos y)e—? dy
™ 0

and the corresponding dc gain is given by (cf. Sec. 6.1)
1 2r
Ny(4,B,0) = — f y(B+ Asiny, Aw cos y) dy
2B J,

In this table we employ the “saturation function” (cf. Sec. 2.3) denoted by
f»=-1 y < —1
=§(sin“y+ Wi—-v) b1
=1 y>1
and the associated function (cf. Sec. 6.2)
s = % (sinty+ VI—9) W<t

=l 7l >1

These functions are plotted in Fig. C.1. Two additional functions of considerable use are

p» = —1 y<-—1
1
= —sin7'y vl <1
ke
=1 y>1
2
and q(» =;\/1 —r =1
=0 vl >1

These functions are plotted in Fig. C.2.
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TABLE OF DUAL-INPUT DESCRIBING FUNCTIONS (DIDFs) (Continued)

Nonlinearity

Comments

NB(A’Baw)’ n,,(A,B,w), and nq(A,B,CU)

y

Opy1> A+ |B| > 8,

1< 6+ B 6; — B
e )

Dyl .
D, t-~
! n
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; : = = i i-1)| +yq
5 8, & X PoAasTt ! A A
n,=0
1. General odd quantizer
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2i—1 2i —1
2 1 F -~ T h—
4 chuk yPRY y, - 2% ht B ( 7 8
204-- ! B=7 P 4
Al m—1 Bl 4 i
hiS:hl x > 2 h F
5135 2i—1 2i —1
25 0 " h+B ~—h-B
2 2 +q

2. Uniform quantizer or
granularity

y

3. Relay with dead zone
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TABLE OF DUAL-INPUT DESCRIBING FUNCTIONS (DIDFs) (Continued)

Nonlinearity Comments Ng(4,B,w), n,(A,B,w), and n,(A4,B,w)
n— k + 1
! S n! k¥
=x" = e == An—kpE-1
Yy X n 3, 5,17, NB ‘/17' ko)1 (n — k)!k' (n —k+ 2)
n— k + 2
2 i n! An—k—lBk
n, = —= —_—
LAV F(even)=0 (n—Kkk! r ”_—__]‘f_"'_ﬁ
2
n,=0
24, See Sec. 6.2
M .
y = M sin mx Np = 3 Jo(mA) sin mB

29. Harmonic nonlinearity

2M
n, = - Jy(mA) cos mB

n, =0

y = M sinh mx

30,

I, and I, are modified Bessel

functions of ordersOand 1,

respectively.

M .
Ny = 3 Iy(mA) sinh mB

M
n, = ?Z- I,(mA) cosh mB

n, =20
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TABLE OF DUAL-INPUT

DESCRIBING FUNCTIONS (DIDFs) (Continued)

Nonlinearity Comments Ny(A,B,w), n,(4,B,w), and n(A4,B,w)
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554 DUAL-INPUT DESCRIBING FUNCTIONS
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Figure C.1 Graphs of f(v) and g(p).
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Figure C.2  Graphs of p(y) and q(p).



