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- Complexity Analysis by Information Entropy
Nakagawa Akinari
Ryuquu University, Faculty of Science and Technblogy |

A new method is established thiat measures the complexity of functions, based upon the informa- -
tion entropy. Thereby, the complexity measure introduced in this paper is termed ‘information
complexity.’ After giving its definition, some simple properties are presented, which properties
are considered to represent the ‘rationality’ of the definition. In it, the mutual information, in-
troduced first by Shannon, is developed so as to treat more than three probability variables. By
means of the information complexity, the complexity analysis of Boolean functions is pérformed,
yielding, under the assumption of ‘equi-probability, several valuable results. In particular; it
is conjectured that-a complete set of invariants under the transformation of Boolean functions
can be defined in terms of the information complexity. The manipulation in general that accom-
panies transformation of information can be regarded as a ‘function’; the complexity, defined .
here to these functions using the information entropy with having definite meaning, supplies
the firm theoretical basis to evaluate the process of information manipulation quantitatively.
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2. EFHLMHE

HRBEMEDERICIE Shannon OHEFRE [1] 2AVL0T, HEFREOL S LALEED
PLEE2D, b, Bly = flz) DHIER z LHEBERy 2L bICHERSHTH LRET 5 (M
FTTRyRBICHCT, f2boTIRCELD), #oT, B f(z) IRREHR ¢ » OHEREE f
NOHERFHOEREGZHT LR D, LHL, #iZ, T2 THIBRIILBOERD (N2
FRCTO—M) BEICES T, flr) OENz OEIZE o T—FICHT b2 WSS FERMELE) T
HoTLRV, ILMEND, FRATIERSHFORENAL 2| ER 2T DBHE~DILER
BOLAAELICTERTHS),

DTICERT 5 HHEMHER, —EHRETRLRSEREEOHEP. ARUBLEREZHOVL
OPOBEEFRICEZ 2HEIC, HIOKHELEL, ZREFICL Y BRBVERERT,

2.1 C.(f)
B f(z) DHEBBHE C.(f) %.
C.(f) = I(F; X) (E# 1-1)

EEELLI VI DOPERGLOERTH S, Thik, = fICH L‘C}#oﬁﬁﬁ Lz ®Ds#) T
b5,

TREEBEBOBARILIEETNIIRVESL I » FILE, ZEBBE f(z,y) LT, B
Bz loowTo f OBBEREC.(f) 2 I(F; X)X 522089 Tid v, Thid, 4K
T EHEHRE] *HWT,

Co(f) = I(F; X|Y) (E# 1-2)
LERINDERETHD, I(F;X) TR fOoyitHld 2SNz BT EFREZITBHLTL
TINLTHE FAIT, KD f = cX0Ry)o T T, fRALHOBBERZTMICEY C(f)
DEBERPFRLZ->TLBILIERT L (FH1-1& 1-2), LHL, ZoRCERTHI LT, #IiC,
MIEBROBEBERZL TS Co(f) HALEL L 222,

C:(f) BROFRER LM/, ,

0 < C:(f) < H(X) HELD
C.(f) DEBHRHEFREL LTOERLVEDL IS, AHORERL, FIAETEKEBIC>
WT%iB, H(X) - Co(f) = HX|FY) + I(X;Y) > 0 L ERERZZ L L 0B 6N 5B, #i2,
f(z,y) ¥ z,y D—EBLK. Bb. H(F|IXY)=0ThbLEiid, TNETABEFLEL0D%
iz, ‘ ‘

C.(f)=0 & H(F|Y)=0

C.(f) =H(X) & H(X|FY)=H(FIXY)=I(X;Y)=0
THhd, Thid, WiZFRXfF Py 0RO (—MRETHLLE, BFdz L yPFEVIZHIT, 22
Y2527 Efla—W—HETHELE, TREFNEYVLDOILEERT S, ThODEKR
BADBSIEA L HRLEREE-TEN., SO LHC,(f) DEXEDELM ZNOED S RIE
LTw2EEXBZ LIRS, ‘ '-

2.2 Cqryy(f)

ZEBBIE f(z,y) 1 Co(f), Cy(f) PIBIC Ceoy(f) = I(F; XY) BEHE D, £Z T, Hi:
LAREE Coyy () %,

Caiy(f) = [Ca(f) + Cy ()] — Cay (f) (E#2)
WCEVEET D, HODIZ Cpy(f) Bz & y OV THETH S,

Coiy(f) BROTERE W2 T,

Cz:y(f) < Cz(f) (HH 2-1



SORFRR, Co(f)~Coy(f) = Coy(f)-Cy(f) = I(F; X) 20 L W BH1B, —F. Czy(f) @
EfEMER, Co(f) ZELERED, LFTLOEN TRV, L L, Coo(f) = I(X;Y|F)~I(X;Y)
LEITIHS

IfI(X;Y)=0,then0 < Ceiy(f) - (HH 2-2)
FROELD, 2T I(X;Y) =03z L y AEVICHTTHEI L2 EHKT 2, 2RENIES
LBl DEMEE,

Under I(X;Y) =0, C,u(f)=0 & I(X;Y|F)=0

Cow(f) =Co(f) & I(F;X) =
TH5,

SEBREICOVTIR, BYERT L OMEEIR C, (f), Cy(f) L& o TEHET 2 DHBARTH A
IV ZOo0ERERBICEL L EOBMEEIR Coy(f) LDE LA Cpy(f) TEHMT20HEHT
HBo ZEBBE f(z,y) S0V T, [HME] OB Co(f) £0 Coy(f) KT EHED L,
2.3 Cz(f;9)

RIEI AT % o 70 2 L DBUATE U AR HEO 202w T b4 1 5, AL, —2o0H
B f(z,9),9(z,y) 2 TR Co(f), Calg) PN Calfg) = I(FG; X|Y) 2 AV T,

Cz(f;9) = [Ca(f) + Ca(9)] - Ca(f9) (E# 3)
TEHRT D, Co(f;9) HAEIR f L glioWTHIETH 5,

Ce(f;9) RRDAEX W77 ‘

C:(f;9) < Ca(f) (%% 3-1)
COFRFRE. Co(f) — Ca(f;9) = Co(fg) — Celg) = I(F; X|GY) > 0L 0B5h2, —A.
C(fi9) DIEfEEIE. BU, LF LUK L%V, LaL, C.(fi9) = I(F;G|Y) - I(F; G|XY)
LETLDS .

If I(F;G|XY) =0,then0 < C,(f;9) . (1% 3-2)
BRNILD, ST, I(F;GXY) =01, z, y2 52L& fLgtEVICHITHEILER
T (Co(f;9) DIEMEMDBE N LD/ D I D4 Coy (f) DENE B2 B LIZEREY L), 20
FIhDEFT L LB IcdDEMZ,

Under I(F;G|XY) =0, C.(f;9)=0 & I(F;GlY)=0
C:(fi9) = Co(f) & I(F; X|GY) =
Ths, '
24 Czw(f;g)

TOoDBEf, g P ZE e, yORMBTHH L X101k, 22+ 23 0L HEFABICEELT,

C’,;y(f;g) = [Cz;y(f) + Cz;y(g)] - Cz;y(fg)

=[Cu(fi9) + Cy(f; 9)] — Czy(f39)

VEENLKD, COBEISTHETH) IZARTH 2D, BEIOEENHEYI>Z LItk Z:o

Coy(fig)idac by, fLGIZDWTENRFNIFHETH S,

Coy(fi9) DEMERICOVTIE, I(X;Y) =0, I(F;G|XY) = 0DEH/HOFTTIHEYIOLEED
N5 (RBIEADEZARVELTwEW), L2AL, 20HHY 5222 izl hor, T,
Coy(fig) & Coyy(f) Bl Co(f;9) L DANEFRIZDOVTIE, 22923 DBALERD,
Coy(fig) DFBRELLBIELNEL DI LH D,

2.5 W 2L DBSEHEAM
SETIT 27T &k, SR, ZERU OB, R 0By ER E-o= 2P DR
k’)b\’Cisﬁfﬁtﬁiﬁ%Fﬁb WRTTRETH D, L d, ZOEERFAROEMMO T TRIT S, &2
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TREAL LT, MoORERBEOFEIDLERT BAEHICEZTT L,
Ceiyizw(f) = [Ca(f) + Cy(f) + C:(f) + Cu(f)] — Cayzu(f) (% 2)
Cz(f;95k;1) = [Ca(f) + Cu(g) + Ca(k) + Co(1)] — Co(fgkl) (&3 3)
Lhd, ZZT,
Coiyiziw(f) = [Ca(F) + Cy(f) — Cay(£)] + [Cay(f) + Co(f) — Cayz(f)]
+ [Cayz(f) + Cu(f) — Ceyzu(f)]
= Coiy(f) + Cayis(f) + Cayzu(f)
Ca(f; 9; k;1) = [Ca(f) + Ca(g) — Ca(fg)] + [Ca(fg) + Ca(k) — Ca(fgk)]
+ [Cz(fgk) + Cz(l) - Cz(fgkl)]
= Cy(f;9) + Co(fgs k) + Co(fgksl)
&Etﬁﬁﬁﬁé;kﬁﬂmﬁﬁﬁbfﬁwoGmmdﬂmhnﬁkéﬁﬁuﬁimﬁég
FEtEiconTid, BTHAICERIA TS (AN S HEFREDWR L, L ¥LEL %5,
TnbEEVBL, ‘

Coiesn(f) = L(X; Y3 Z;WIF) — L(X;Y; 2, W)
C(f; 9:k;1) = L(F; G; K; LIYZW) — L(F; G K; LIXY ZW)

LEITEND »
IfIl(X Y;Z;W)=0,then0 < C,,,“,(f) - , (HK 2-2Y
If (F;G; K; LIXYZW) , then 0 < C,(f; g: k3 1) - _ (HH 3-2

DD LD L Abr B,

3. REWN

SITIREIE LT, HHREEECLVRBERBOVMERFMEL TAL ). ME TR, &
BRI A £ T B oIt EORMTEHI S A OHEM & AL R RER 5%
Vi, bbBA. HBLTAEEICE L TENICS IO LVERSH Y EATL I LATRTH L, =
TiE. KM EBILTRUE LFALSE DE R SHETIL b0 LRET 5 (FERORE), ZORED
TTE WTFRT UL DA% (b5 5 AMOHE b ZIUE LX) HRABO N2, -
3.1 C;,(f)

F¥. BELFIEETL, GHTHEAACHRBEYICHET AL, f = mUE IZD2VTH C(f) =
0. f=zkD2VTHC(f) =18%5%, Cof) izt fICHLTROBERETH LI LZBW
HEE, CORBRIZE CERERL, BL, BREOHFREMREN 1 THLORFEROREICHRT
B EicEEN L, AL, 0<p<1ELTHEpLl-piHOEREIHFOIY bTY- hp)

h(p) = —plogp— (1 —p)log(l—p) (0<p<1)
RAVT, A(1/2) =1ThHHILAEDLR TV D,

Tit, f=zy(fidad 2R ICO2VTIREI D, ERERKLD d’ﬁb’( b BVAT, y = TRUE
DLE& f=g, y=FAISE D& % f = FALSE X% 5 Z L ICHEB T, LOBRYPS C(f) = 1+
0)/2=1/2 13)5 LAEERRD, COERER. fAz, y 0o—EEK Wb, HFIXY)=
0ThbEDEEDTTIE. Co(f) = I(F;X|Y) = HF|Y) %222k &, E4ftEhsd, 20
Tl BT A L. n EHGREEE flz, 22, .., 20) D Cr (f) B

Coilf) = 1 [the number of assignments of (1, ..., Ti—1, Ti41s - ,ai,.‘)
which makes f(z;=FALSE) # f(z;=TRUE)

XY, KOONBILERLTVWA, xor® KL ZBHf =p & (ziq) ZAVA L, 751216’)%‘3)1&@
did. & 512 ‘the number of assignments of (T1,...,Ti<1,Tit1,- .-, Tn) Which makes ¢ = TRUE
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CEEIB DI EMHRS, #oT, ZORELT, EBII, :
0 < Co,(f) < 1; specifically, Gy, (f) = k/2"!  (k =0, 1,2,...,2" 1)
The number of n-variable Boolean functions f’s that satisfy C,,(f) = k/2" 1 is

n—1 gn-1
given by 22 x( X )

For any i’s, C;,(f) = 0 & f = FALSE or TRUE

Foranyi’s,C,,(f) =1 f=2, D23 P -- - & z, or its total negation
HEoNhb, LOEZRIE, EESNZRELR nIZOoVT, Cp(f) PERHAIE, T 1/2, 78
1/2"+ O Gauss FAHTEMENE ZEERL TS, EoT. O, (f) 3 1/2 KEVERNE f 0
EaiEn & &b IR TY '
3.2 Fourier {##(C & 3%R1R

LBEROEEN T TIt. Cp, (f) IR C 125 % 72 Fourier 32 X 2 M 2 RFE L Ho, AL,

n BEGEEK f(:cl,a:z, <1 Zn) K2DWT, £ Fourier % fe (£ € {1,-1}*) AWVT,

0 =i T h(5[1+ Thoxe@)]) =1- T 1P = I 14

= (zi=1) €(&=1) £(&=1) ¢ (6i=-1)
E52 545 (Table D)o SITy Y,y REE{L,-1}"DIBE =21 L 2B LDORID
WTOMERT, T/, ¥y =0 8D, EHITIE, 310 C, (f) KOVTOERICL 2REY
Fourier R fe ¥ AV 7 BFMRBICE L. x¢ DEXELZBONTZRV (Ci(f) KBRS T Cow, (),
Coizjon(f)y - CDWTH fr il XN EETT I LAMREA, h(p) EBLTRALLETFIIRD),
&5, € & &= -1 %@7T i OBETHRIE, ERO 2 1IconTORE LT,

SNe = D lElfel?

i=1 gef{1,~-1}~
%#18%, Thid, Linial et al. [4] ® Lemma 11 it 5 %, 61 OAD2HERY f(z) O
M ZEH x 122 T D average sensitivity & FFA 7S, R@RLTIE. ChFELD [SERT Lot
BYEMEOM] LELVWILERLIDOTH A, HiL, average sensitivity DIFHRAEMEIC X 557
LW A Rz Lok B, BL, ﬁ%)‘cmi, Biamy ol Cp(f) T13%<, 250

Crsonn) = 3 Oal) = CormraD = 3 el ~n(J2)

¢e{1, -1}
DH L HBEBROBHERE ’i’ a?ﬁlﬁ‘!’ L2ODRENEETH B L E X 5 (2.2; compare Tables 1 and 3),
[4] i3 average sensitivity SSREEBOHHEEHEORBEL 25 LERLTWVELLH, 2O L
BELIERRLOERBMES I 20BN EROILLERT 5, SO LIXE6IC, BICREM
B L T2 Tid 2 <, HERNFEER —RICOVTH., HHREMEOESAY» S ORBKITERT
HEIEERBEL TS,

3.8 Cuiio; (), Cosizyiza(f), - .. FERDELFR

N EBHRERROLBRIEEROERE (@i 0 &) RUHEOLEE (f ) 232EROFTCHE
BUCHEEND (BRBEICL28) (5,6l £C,.,(f) DERINLDEROTCRAETH 5 (L
DAER). bbAA, SLEEROER (z; & ;) 2F L L ZCEHIET 2 C, (f) DEIRR
N3, ZOHER, n KTLEEAICBVT, AL (Coy(f), Cas (), - -+, Ce, (f)) PEEMSBEEED
BHEOSAIZE LVFEZ KT (Table2), BL. #05H 5B ICETRERSOLIABLATY
B (& Cp (f) DERIZOVTIZ 8.1 TH 27,

AEEOHT. ZOMICL 2EUHSTRBICLZENLE—HT200%. ZOLERED [REED



ekl LR, n EEGERBICOWTER SIS 2" — 1 HOFHIRMHEOH

C:n (.f)’ sz(f)a MR Czn (f)7 Cz;;zz (.f)1 ctc Czn_l;z,.a Cﬂh;ﬂ:;-’l«'a (f)? R ] le;iﬂn;m;-’ln(-f)
B ECESRBEBOERBICH L THO A KFEREL 2o T2, Lb, TRHREEREZK
TLDLFBENLG (Table 3), EBEFHICHE T ATRUE L FALSE DI & L TEHE & 5 Fourier ¥
KETVWTAEEBORLRIERERL I LFAONTWS [5, 6] EIC5GZEREMEIZILR
EBOMDPEERETET I L HEEHBRNIE, Fourier REICL 2 Fh 3£ £22BRBICESY
TREEDELERNFBONAI IR D, HREEEIC L 2FEEOELRIL. Fourier REIZ L 5
FRICHRD L, HHREMEL V) PELEREFOLOLLRY Lo TWEHT, LYERTVE,

4., BHYIC ‘ '
AH L TIE, EPWEMHE information complexity DEHEE FNFRTHELEE IOV TAN
oo bE T, REEBOWHEL BREMBEICIVTFML., BLOFRALZERLE/ ., BLOILHE
AR, BEEFTRTOEBROERE Mo o8 TB%] CRETI LR, 20K %H
BB roY—b ) B2 EREFORICERT BV THBESEANRAZ &3, FHL
B2 EENICHMT 2 - 00BRWERNES L oNZ L2 ERT 5, FHIC, FIEEHECHHE
RHNETERIINTIEFLVEAL S ORMOTERE SOV THEH L,

A 0% (T bOE - CHERER
R « LA p(z) 2oL &, FoxY FOE - H(X) i,
H(X)=-)p(z)logp(z)

TEHESND, HEROERLFOBICEDTOERET S LICLVHEIIERTETHLDT, Fiw
XCHRBEMBEOEEECHALTERZZILbD), EE 2ICEET 5. T POE—IIEFERT
3% (HERAHICH L CELESNZ bDTH D, MELTA—MLCLRORELHAVS, T,
HX|Y)=HXY)-HY)RyOTTOz D&EHFELY PO -ThH2,
ZooRERERs Ly THEFRE I(X;Y)] &,
p(z,y)

I(X;Y)=[H(X)+ H(Y)]-H(XY)= , ) log —~==—

(X;Y) = [H(X)+ H(Y)] - H(XY) ;;p(:c ) o8 ()
TRESND, T/, SOOBEER 2,4,z 526N TVELE, zOTTDz Lyn [FHH
SHEHHRE I(X;Y]2)] &

) _ _ _ , p(z,y, 2)p(2)
I(X;Y|Z) = [H(X|Z) + H(Y|2)) - HXY|2) = 3 p(z,y,2)log "ot o

W,z
TEEEND, _ |
Iy hu¥— H(X), HX|Y) ®HEERE (X : V), I(X : Y|2) 0 EERIEERITICBTHRY E
LfEbi s,
B. HEREEOHR
(RN 2) HEBRER —>ORERSH (EH BMIcEB s hTwizd, ThiE=ZoUEOBFRERK
DB OWTHIET LI LKL, L2b ZOREUTIRTRICTEY IITRTH S,
ST, MoDERDBEIIOVTEBHICEE T, TOMOBEIOVTHESICHHESNST
b5, B—OHEOWEY L(X;Y;Z,W|F). $Z0%h% L(F;G K;L|X) L& &,
L(X;Y; Z;W|F) = [H(XY Z|F) + H(Y ZW|F) + H(ZWX|F) + HWXY|F)|
' — 3H(XY ZW|F)
= I(X;Y|ZWF) + I(XY; Z\WF) + I(XY Z; W|F)
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L(F;G;K; L|X) = [H(F|X)+ H(G|X) + HK|X) + H(L|X)] - HFGKL|X)
= I(F;G|X) + I(FG; K|X) + I(FGK; L|X)

TEHEIND, FELOBREHEFEEIKY IO LR, 20FLHLOXH BEN X S > Th
b0 I(X;Y;Z;W) =03 2,y,z,w PEVICHYTHE 2L, L(F;GK;LIX) =0tz %52
Pl E fg, kI BRI THS S EEERT,
C. HIERIH D Fourier Fift

Fourier KM L 3N7 MV ZEBICB T 2 EREREENERTH 5, RIERBIC Fourier Th % E
#YH[6, T21d. ROBERZ M ERTEATIERY, $7., rasE % 1. TRUE 2 —1 L[F—
HWys, $28, BESF:{1,-1}" 5> RiIn EHREMEKLE KT, 2026413, BEOAHNT—1f&
ENRT FPVIRIZE D 2" RIEDNRY PVEB S BT n EERBERROSHIEINRS PVERS OF
BREBSZM (22" MO, HH3) TH 5,

N INVEBRSICEELAREEALL Y. €= (&1,82,---,8&) € {1, -1} XK L. n EHRE
régﬁ)(g(z‘) Z.

xe(z) = H T, here z = (z1, z2,...,2,) € {1, -1}"
i(6i=-1)

KEDEET D, ZIT, [LijgayBi=12,...,0095 6 = -1E22LDDRIZDNTO
WMeRY. 72, [lp = 1 L ED %, Boole B 1,-1 D DOKidxor R TH 6. Eid xe(z) 13
parity function TH 5, T LTEHL 7 {xe(z)} PEEIEIRZ PVEBSORTERLL 27 T
BN, LPVEVWCENRLDEEHRBMITHE10, ThHERT MVERSOREL ZoTW
B, 8613, TONRY FLZEMS 2,

f) =5 ¥ S

z€e{1,-1}"
2N EEHET D, THE, ThIFEE {x} %Eﬁﬁiﬁﬁt?%ﬁ%&_&ofw% BB, (xeXn)
= g ZWFo TOT Lb, RESEH f(z) 123 LT Fourier Z# fe = (f, x¢) & ZDOBLEHR
f@= Y fexela)
¢e{1,-1}»
BENIDZENDbP D, 52, f(z) PREBBTH T, Parseval DERX LY ||fll = V(T f).
=1t BE€{L,-1}" IL2VT 1< fr 1PN LD (HIZEZ5T). Fourier ¥ fe 2. &
RENCIIME f o xe DEEMERICHIT STRUE LFALSE DHICHE LS, 2079 3.3 THARERHK
DERBED T THRELZ 5EROUEE (B2 2 FF5OHE) 2RT,
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Table 1. Information complexities and Fourier coefficients of some 3-variable Boolean functions.

f(z,y, /’-’)Jr Fiir Faaa fiman fo fioae faia o faam Ce Gy Ce sum? Cey:
FALSE 1 0 0 0 0 0 0 0 0o 0 0 O 0
2y 3/4 1/4 1/4 1/4 —1/4 —1/4 —1/4 1/4 1/4 1/4 1/4 3/4 0.544
yz 12 0 1/2 1)2 -1/2 0 0 0 0 1/21/2 1 0811

T 0 1 0 0 0 0 0 0 1 0 O 1 1

s(y+z) 1/4 3/4 1/4 1/4 1/4 —1/4 —1/4 —1/4 3/4 1/4 1/4 5/4 0.954
sy®z) 1/2 1/2 0 0 1/2 0 0 -1/2 1/21/21/2 3/2 0811

oyz435E 12 0 0 0 —1/2 —1/2 -1/2 0 1/2 1/2 1/2 3/2 0811

yetzz+oy 0 12 1/2 12 0 0 0 -1/2 1/21/21/2 3/2 1
oy+zz 0 0 1/2 1/2 0 1/2 -1/2 0 1/21/21/23/2 1

tyz+7z  1/4 1/4 —1/4 —1/4 —3/4 —1/4 —1/4 1/4 1/4 3/4 3/4 T/4 0954

syz+E(@E+7) 0 -1/2 0 0 0 -1/2 -1/2 1/2 1 1/21/2 2 1

Y@z o 0 o 0 1 o0 o0 0 o0 1 1 2 1
Tyztzje+zyr 1/4 1/4 1/4 1/4 1/4 1/4 1/4 -3/4 3/4 3/4 3/4 9/4 0.954

rPydz 0 0 0 0 0 0 0 1 1 1 1 3 1

1 In this column,‘ product, sum (+), oplus (@), and bar () denote AND, OR, XOR, and NoT,
respectively.  } (sum) =C, (f) + Cy(f) + C:(f)

Table 2. Symmetry in the number of 3-variable Boolean functions in the (Cy,Cy, C;)-space.

number (Cz(f), Cy(f), C:=(F))
2 (0,0,0), (1,0,0), (0,1,0), (0,0,1), (0,1,1), (1,0,1), (1,1,0), (1,1,1)
8 (0,;,;) (21 ’2) (2:2!0) (1 % % (%’1’2 ? (2’2’1)
16 3L GRD GEDGEDGEDGED GED G
64 (3:3:3)

Table 3. Complete set of invariants by information complexities.

Nf f(z,y,2) C. C C. Cy: Ciz Czy Coyiz
2 (1-1-2) FALSE 00000000 0 0 0 0 0 0 0
6 (2-3-1) T 10101010 1 0 O o o o0 0
24(4-3-2) yz 11000000 0 05 05 018 0 0  0.189
16(8-1-2) zyz 10000000 0.25 0.25 0.25 0.094 0.094 0.094 0.206
48(8-3-2)  z(y+z) 10101000 0.75 0.25 0.25 0.094 0.094 0.094 0.296
24(8-3-1)  ay+zz 11011000 05 05 05 0 0.189 0189 0.5
8(8-1-1) yz+zz+zy 11101000 0.5 05 05 0.189 0.189 0.189 0.5
8(4-1-2) =zyz+Zyz 10000001 0.5 0.5 0.5 0.189 0.189 0.189 0.689
24(4-3-2) =z(y®z) 00101000 0.5 05 05 05 0.189 0.189 0.689
48(8-3-2)  wyz+yz 10000011 0.25 0.75 0.75 0.594 0.094 0.094 0.796
24(8-3-1) zyz+Z(F+z) 10010101 1 05 0.5 0189 05 0.5 1
6(2-3-1) Yoz 00111100 0 1 1 1 0 0 1

16(8-1-2) .'Eyz-!‘—‘:ryz+a:y2v

2(2:1-1)

TOYOz

01101000
10010110

0.75 0.75 0.75
1 1 1 1

1

1

0.594 0.594 0.594 1.296
5

{ The number of Boolean functions belonging to respective equivalent classes.
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