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Abstract

In the broad field of higher algebra, matrix is the core research object, and its theory runs through
the whole subject. As the core attribute of matrix, the rank of matrix is very important to study its
properties and conclusions. There are many important inequalities for matrix rank, and of course
there are many ways to prove them. This paper focuses on the three key inequalities of matrix rank,
and proves the three important inequalities of matrix rank from the linear correlation of matrix
rank and the correlation properties of homogeneous linear equations.
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1. FRIR

LR, FEFERRA LGRS T RE R, FEAIHE LT LA -

1) FRWHTCRIRAL: EFENIAWZ A R AN S U W R R AR R SO, 1R T 2 A4
AAGERL. filn, —2L 2 EWTT 1 Sylvester FRANGEIN, 2275 SCHR L] FHE R Rk (125 o A0 73 BRE P18 B ¢
To%} Sylvester ANEXHEAT VWIS, @At 1555 BOLRI AR, B 7 —ERERHET, SR T —
BTN T 56, 8 TAERERRIVE . S5 SCER[2] B 2t Dy RE AL AV BES, DR Rk A 55
LM FA N E A T RE LA 2 TR AR S5 (R s R AR R RR B AN S5 2 IE W A AL D e 22 i) B 55 (IR, AT
HANE FE IIE W e AL B B 18 6 AR IE R, AT AL 1 RE R RR AR P 5 FROAAE B, T ELAIE WS R T B A

2) NI BEE T RN BOR AR EARE KR, FEFERRANE AR (S S A B . LS5 ) S5 U
(1 52 P AR 02 o e S A S A PR AR PR AR R AL SR R PR B AN S5 S RSB ) Ly 1 — b
AUTE, 2% CRBIE R AR U A Al b, SR XIS ELBGE SR 1 3R AN S 2N A it B AT A
SETEFIE -

3) X ARG« AR AN T AN SR IR E2 AU A 88, T 55 HAl 2 B (- SR 2
B AR T I XN . S SCIR[AIME 72K n(n=5,6,7, 8) 3-qubit IR &
&, WLV IXRIR AN three-tangle, If HE4H TN KR, RIGEAE T CKW AR, XA
NXEERHRL S AU T HERE A ST T RIRA R, W ARI BT TE st 13 i BB AT

2. FEFERREIRRIE X

PRIOE X[E] 1: MEH oy, e, o FAER— MRS T RA TS 17 B 1N Ry A =R
FRICJIE XL 2. sxn B AEFAERE A IIRKEET A AN 0 IR sm s 8, id rank (A) «

3. MR

7E X 3[5][6]: HUHR K b sxn BB IEFFERISIR = 178 = FERATHDE

1) BT AMATREAERZ A FREH, A R = A %R, Bl rank(A)=rank(A")

2) & AR mxnBrIEZHRE, N rankA<min(m,n). BEEFERRIE SCAT: FERE A IIRRA KT A (94T
#, WMASKT ARSI

EH: WHEA L6, B THIAEN a,a, - a &EER, 56,6, B EHELHR, Mar<s.

AR AL (1) LB AL (1) &R R, W rank (1) <rank(11).

UE: o R (1) PTRAE AL (1) RvERas, (1) f—MRORZRPETC R (1) W el (1) i —A
WRERMETCRA () ZetkFom. A ()=(1), ()=z(Nn) B ke, (1) FamsEiM< () mr
T EAN G

Bl [7][8]: W AN mxnHEkE, FFIREMHTEA AX =0F —3mER: n,.m,m,, = AX =0f#
EWYEE =r=R(A)=n-r.

FRAMETIRE ABX =0, WK 5 & ABX =O0fffif 5, WA ABp=0, Ml A(By)=0, FrihBn i
AX =0 [PIfif ) & .

DOI: 10.12677/aam.2024.139404 4235 N H it e


https://doi.org/10.12677/aam.2024.139404
http://creativecommons.org/licenses/by/4.0/

2T

4. BREFEFEHNFFRIIER

1) A% rank (AB) < min(rankA, rankB)

EBA
a, 4, bu blj blm a11h1j+"'+ainbnj
AB=| : i : ) : E‘J;ﬁ J @JT\EILZ :blja1+"'+bnjan’ 3:7‘%
a; - 4, bn1 bnj bnm Slblj a;, nJ
by - by
AB= ()| P | = (bl et by oo by + o+ byt ) AT AB T LT 1 A I
bnl bnm

BALMAIR. T2 rank (AB) <rank (A) rank (AB)=rank [ (AB)'|=rank (B'A’) < rank(B') =rank(B)

[51# rank (AB) < min (rankA, rankB)

2) rank(A+B)<rankA+rankB

WEH: A=(a,0,a,),B=(B. B, B,) 9 sxn B FE

= A+B=(a,+B.a,+B,,.a,+,)

Loy, 0, 5 BBy B, AR A B AR E TR,

SR+ B (1=12,-n) ¥ ey, e, B, B, LR,

FrBArank (A+B)<a,-.a,, B, B, Bk <rank(A)+rank(B), iEH.

3) rank(AB)=>rankA+rankB—n

WEHR: WA B ZrolE mxnnxs FifE, FIR&METTIEABX =0 — &R n,n,---n, I
R(B)=s-I

IR BX =0 [ff— & /& ABX =0, FTLh ABX =0 [\E:AlfE R — B8 BX =0 HEALFE R

B ABX =0 My # Bk i RN myma e o ABX =0 fﬁé’: < 8] ) 4E BE =1+k , BT B
R(AB)=s—(I+k)

Wk, k=0, FLAR(AB)=R(B), XPFNR(A)<n, FiLAR(AB)>R(B)+R(A)-n

ik, k>0, R(B)=s-I, R(AB)=s—(l+k), fiitAR(B)-R(AB)=k,

FTEL 70 1 5 KA ABX = O [ IR, FTLL ABry, =0(i=1,-,k) , FTLL A(By,;)=0

K1 Br,,y,- oo, By 3 kA2 AX = 0 UM IR &, By, By = AX =0 FIfRAE(A],

FITEL Brpy,y,eo, Brp o FIRR < AX = O RS IRIOZERE, Btk <n—R(A), BTk R(B)-R(AB)<n-R(A)
= R(AB)>R(B)+R(A)-n

5. B&

ASCRANRYE T = REERFEFERRAE S, REEAE A2 DA I 2 N E . BT
P ANERAUE A TT A A T ) R A VARV E A BB o 138 = ANSEMIERT, WA TRt Ty 72
MRROTERT I A, 3RAE T —ARTBUHIRZINAA, XAURIR TR RS T R 2 [ (R R
OB AR R A SR TR IR ASSTHIRT FEANBUINER T BATTR R R AN S5 30 HAR S P 7 (1 B
fift, bR T IATREISHEZR, VRSN TS M BE 1SS

FERERR AN R R A AR P I — AN E R e, AR SO IR LS I AN RE AR D RE R R P VR 2
ZERLAIAE, HAEW eI rizewaRE, iAmA% 5573, A BAE LR I2E ] SR BE
g RN TT, 1S A S A BEARIR LR, R e
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