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Abstract

The large deviation of eigenvalues of sample covariance matrix has great significance in calculat-
ing the bit error probability of Code Division Multiple Access. Throughout the paper, we assume

that the i.i.d. real matrix elements of C, , satisfy E [Cij J =0, Var (Cij ) =1, then the eigenvalue of

1 n k 2 . .
=3 (Z x,.C ),wherex1sw1thk

. . 1 .1
the sample covariance matrix W =HCCT is HZLS; =1 2uizt( Zume XnCoi

coordinates and norm ||X||2 =1. First of all, we prove that {S;i} satisfies moderate deviations

x? B(n) w—)O,

where speed is

n
and the rate function is |(x)=—, where —* >,
B?(n) (¥)=257 Jn
(N> o), Var(Si,i ) =¢’. Then we use the numerical simulation method to model the theoretical

function by python, to verify its reliability. Finally, we use the moderate deviation of sample cova-
riance matrix in the CDMA to compare the advantages and disadvantages of different decoding
techniques.
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Bo BEAU T Z /I P RAAEAE S e P ) — DN EEIC R, 7R SERr ) A T AR AR 2 B s U3
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AR, i 22 TR R 2 pR B A O T REN LR B 40 A0, I DA o fl 22 TR BL T K s 22 IS
W I IR A
X T FIMSL R AT BENL AR B A Xy, Xy, X

35 >0, Ee”™ < 4oo, (4)
U 0 HOHELE FRPR AL A () = log B[ @ [ <0 Wt <o, 1 Cremér SEER RIS, BEHLIERLFFA (X, } 3055
*ﬂﬁﬁﬂ{sn}ﬁﬁ&@fﬁﬂﬂl,ﬁ%@%ﬁﬂI(a)E@ﬁ1ﬁ%JEIE,E¢i%$@§&I( a)= supt(ta logE| e “1])
MRS CRR[LL A 1.7 W43, fE@MFMET, W Fes&n@)f B(n), BNARREFSI{X, | #e
ﬁ%%%ﬁ%?yl() forb 22 e,

2

I(x):m. (5)

2. BAMG =B FHEEN P RERE
21 RGHEE
R REA B IT 225 R W :%CCT s WARFEREC,, HINIGER & A BN, W A0 C #S2 B R
AR C ) 7T R AR AL 7 43 A7 () BE LA f ELIHE
E(C;)=0,Var(C;)=1. (6)
XTI ERFAFC, BT C MNUMEAR, JFHKkn—>o, :ﬁ I, e g,

LW ARG S5 M 34—, 14 Bai A0 Yin mrﬂs[s]m D WS (L4-[B) 1T A
el (1- V) . ot x, = max{0,x} . mﬂci,. BRI 2 A PE(B), TTA W IR e T 0, TR
TR 1 AT FAEMEW AER L [X], =100 k 4EF00 x, 740

Aesin SOGWK) < A
Horb (X, Wx) FT LLR R A

(xw) =T =30 (S Cu)

Kk
= Z Xmle
m=1

R4 C M S IR (S, | RIS 44 (¥ BE AL AL T 51 #ﬂiﬁmE(sx) 0, Var( ) ||x||
Cremér 5g 3 AJ DA43 5| {s }Eﬁﬂﬁ%ﬂiiﬁ, FLAA I A 25 0T DL 7] 2% SCHR[6]1A1[9]

AR ETE L) { 3,}5@%@%@@, TS RE— FEELER,
22. FEHLR

W ESE XHIFEALS, L L e® = Var(S2,), S, =Y 82 . ¥ B(n) N LIS, Wi2E)R,
#53e>0, g

DOI: 10.12677/aam.2021.104145 1353 IR Esid


https://doi.org/10.12677/aam.2021.104145

é%% ’ %7_}( H%

E[e‘cﬂ < ®
Bt LA 5 7 41 {vai} WA w22 R, R AT SE MR w2245 R
SER 221 0 u, = IP’[ < g] o AL, W {S?, | i Ny

n

B*(n)

a— N

B(n)

Hr1(x)

lim—
">+ B*(n)

Sn_n| _8_2
Iog]P’[| B(n)|<gJ_202'
UEMT: 2 SCER[1L]H, (4,0 —> o) [¥] Cremér JZ i K

P(y)= Ml log jRexp<x, y>/ an du, (X)
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Figure 1. Simulation result of Theorem 2.2.1
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