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Abstract
Quadratic theory is an important branch of advanced algebra, and it plays an important role in the
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extreme value and conditional value of multivariate function. Because quadratic theory involves
algebra and analytic knowledge, it is difficult for students to learn. In fact, it is an extremely con-
venient method to determine the extremum and conditional extremum of multivariate function by
the positive properties of matrix, but its application scope is limited. Because the positive definite
and negative definite of the matrix corresponding to the stagnation point are only sufficient con-
ditions for the point to become the extreme point. In view of this, this paper first discusses the
correlation between the extreme value of multivariate function and the eigenvalue of matrix, and
then studies the application of quadratic theory in the extreme value and optimal value of multi-
variate function. At the same time, the application of quadratic theory in conditional extreme val-
ue of multivariate function and its shortcomings are discussed. When the discriminant fails, it is
usually necessary to judge the sign of the second derivative of Lagrange function at the stagnation
point. Through the introduction of these aspects, the aim is to deepen students’ understanding and
application of the theory.

Keywords

Quadratic Form, Multivariate Function, The Extremum, Conditional Extremum, Eigenvalue

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

TRIAE b R TR BRRE A TR R U 2 R (R S R a2 Tk B R T R
SCREAE 2 W7 FEAN 2 A8 bR MO AL AR M Dy R A R IE IR ME T PR R, A2 —E S0 TR REIE 2 00
277 e R 2 bR O e 2 7 R A O — R R OR A BT DL — R B AE 22 JT BB 5 2 AR AR (B
I B rp oA A )2 N

RKERXTTEHPNE, HECHRZFAERAT THXPT L. FAE 1997 5, KAH[IHe © O
WAL E 2 70 R BURAE TP IR H] DL AFAE R SR BR . B BN, SR RKEE A [2] [3] [41t 7 it Fead 26
LAl L. 7 B A ST Ik 2 2 IR I S PE AR E N DI R RS BRI E 78 70 21, JFea iz
TIEAEZ JUL Mk Bl VA b T 55 B VA R B R X 2 AR [6] 55 N KRR A 2t R 3R T 22 70 B BUAE AR E UK
TR R TE 0 26, FFRAREO VR AR R 1 WIS 2 70 bR B A AEL 1) R SR AT 3 5 [ 7135 B 70— I
BV SR P AR RS pR ) 2R A AR, R IHE — ot — IR AE A A% . S ZE SRS 1 — ke
WAt 22 70 bR RO SR AR A AR AR AR B - M 3E IS 55 N [9] M\ Lagrange 2% PHRRAR i, 118 TR R A
{6/ Lagrange ¥R, JFEHGHITHE BIREMERR LA iH R, E— P IR R 2 n 422 16) . A SCAERT ABE TR
SeAih b, A A R BB . R ERRAEAE A 22 0 oR B AR AN 5 A ARARL F K S T — R B AR A
TE AT RAE I AFAERIA R o ZHNE KRB, R kM5 2 ek 8RB R, SR AR 2 0 B BN BN —
F X B R AT A B R B o A S AT W . (BRI T2 EREFRER, tHE R i &
FPAAEARK T R

LHEUR S AR gy R AR R MR A AR AR AR B TE 0 26 A, D T A R SR SRR S
o B RAHI L, EENAZ 0 UGTHR KRB SR LA 2 B 8 AR Mg
£ 2 TURR BURAE AN A P IR L — kB BEARAE 2 70 BR RIS AR ARARL HH A S P B A7 AE ) SR BRAE o 555 D 8 7
X4 N A BEAT S A AN

][l

»

k

DOI: 10.12677/pm.2023.136164 1611 ELIR7RA

%


https://doi.org/10.12677/pm.2023.136164
http://creativecommons.org/licenses/by/4.0/

paid
SE
hd
48

2. IR
AR ZIRBIIME S VR SR O € B DL R ARAEAAAE I 78 53 2% A, VEAN N 25 0] 28 SCHR[10] [11].
X1 WA n R, EAAESEE A MAER MR X e RVHL AX =AX , TIFR A AFERE A BIFRHE
B, X AXRET A AR A &
EX 2 I P FH— n G IR AR REE P RIS n MEEM ZUGFIRE I, H—REAg
f (X X0 X, ) = QX + 280X, %, + 283X, X + 0+ + 28y, X, X,
F 8, X2 + 28,5 X, X + 00+ 28, X, X,
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X 23 XX,

+a x2
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HER f AL i o 4 A= 8y 8y o By, WA N
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1) BHXYX =0, H f(X,%, X )=XTAX >0, WFKfHIEE XA, ANIEEHER.

2) FXFVX 20, H F (X%, %, )= XTAX <0, JFKf AfuE kA, A Jyfoe k.
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4) M H(py) & IE e Bk GUER, TR py 2 A I ARAE R
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Bl 2 KRB (xy)=x*+y* —x* —2xy — y* HIRRAA.
ST JeRATBERIRAE A, FRRE— 2B Rl
R RATREMIRAE A
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W R 0 (00). (1), o (1),
I{fy=4y3—2x_2y:o i Po(0.0): pi(21)> P (-1-1)

B MW RTMMmSEL f o =12x*-2, f, =12y*-2, f =-2.
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|H,|=10>0,

H,|=100-4=96>0,
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S48, W(x)eC?(B)NC(B) . FLhw(x) LIATE B LHRAL, WRKEAN p,.
¥ pyeB, B p, 2 EAL w(x) A FBARAE A, U Vw(py)=0. 1d H(p,) &R w(x) 7 £ p, &1

2
Hessian fi[, W H (p,) =& fUEfire, e 1%, a\g—(zpo)<0, i=12,,n. AT -Aw(p,)>0. T2
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f# 5—: W& Lagrange B%L L(Xl,Xz,---,Xn,/I)=ZaiXi2+/1(2Xi—CJO
i=1 i=1
B 3K Lagrange BRELITE . TR

L, =2ax+1=0
L, =2a,x,+1=0
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i=1
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2

Ha >0,i=12,-,n, #H(My)RIEEEM. B f(x,%, X ) HHE-FHRME (M) = ncl ¥

Za
FLARER ML 801 (50,3 ) = 3 a0 (@ > 0 =12, m) BB S 5 =c( >0) M-S
i=1 i=1 Z*
i1 &

v 2 il 4, IERIWN AR
n n 2
BRI (X, %, %, ) =D %] E%#in:c(xi>0)TH@%/J\{E?'9%, R
i=1 i=1

2
X2+ X5 e X >(x1+x2+---+xn)
2 n = °

n

HOR A Lagrange BR#0K 2 70 BT S5 AFIRAELINY, 38 W] BRI SRAE A
B 5 RERHEL f(x,y,2)=xy+2xz +2yz FE5AF xyz =4 FHIMRAE .
R TR L AN TE SR AE (B8 s
7712 2 Lagrange Fe%iik
S—: K& Lagrange BRAL L(X,y,2,4) =Xy +2X2 +2yz + A(xyz - 4) ;
B oK Lagrange BRELITE S, TR
L, =y+2z+Ayz=0
L, =x+2z+Axz=0
(6)
L, =2x+2y+Axy=0
L,=xyz-4=0

fx=2., y=2, 2=1, A=-2, idM,(2.21); %z:—%ﬂﬂ‘, BHRNE)E. 2=0 (&)

EERE
TS REL L (x,y,2) = L(X,Y,2,4 ) = Xy + 2X2 + 2z + Ay (xyz — 4) s TFHLBREL L 7E £ M AL 1) Hessian % F4
[, L, L, 0 -1 -2
H(Mg)=|L, L, L, =/-1 0 =2, WH(M,)R &I
L, L, L, 2 -2 0
Mo
0 0 -1 -2
H,|=0, |H2|:‘ . _(jz—1<o, [Hy|=|-1 0 -2/=8>0,
- 2 -2 0

BVH (M) A ERFE . BLINTEVEFIWT M & 75 4l 2 20 2 I HO AR AE A
FET RAE FH B o1 40 i
dL (X, y,z) = ydx + xdy + 2zdx + 2xdz + +2ydz + 2zdy + A, (yzdx + xzdy + xydz) ,
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d’L(X,y,z)=(2+22z)dxdy + (4 + 24,y)dxdz + (4 + 2, ) dzdy :
2, =21, d2E|M =—2dxdy —4dxdz - 4dydz , SERSTRIRAINT O'L| IR AiERfExyz=4, 5
0 0
APLFEIR 343, yzdx+xzdy + xydz =0, 7E/ M, (2,2,1) 4, 2dz=—(dx+dy), J%ﬁﬁJ\dqu 1%,

d’C :—2dxdy—4(dx+dy)-@=dx2+dy2+4dz2>o, (dx,dy,dz) #(0,0,0) ;

Mg

MM, (2,2,1) —RME R, B MEDS £(2,21)=12.

Bl 6 KREREL T (x,y,2)=x"—y* -2 1E&M y+2=0 PRI,
R TR L AN TG SR AE (B8 s

7‘7‘?2 2 Lagrange Jfe%iik

: f4Ji& Lagrange R L(X,y,2,A)=x" -y’ -2 + A(y+ 1)
: 3K Lagrange PRELHISE S, fETTRE

A‘/v-_‘

L =2x=0
L,=-2y+4=0
(7)
L,=-2z+1=0
L,=y+z=0
ffFx=y=2=2=0, 1L M,y(0,0,0) .
= HT.
HIERE L (x,y,2)=L( xyzﬂo)_x —y?—7%; BREL 7E A M, A Hessian FEF%
Lo L, L, O
H(M,)=| L, E L, 0 -2 0|, BAAH(M,)RAER. EAELFRFKFy+2=0TF
L, E E 2
11 1 1
F(y,2)=xtoyi—z2ox—2y?, Bm Y8 L 1) ﬂ————],WIfM > £(0,0,0)=0,
( Y) y v 8'8 8 8'8’ 8 ( ) ( )

F(M,)=——= < £(0,0,0)=0, [ M, (0,0,0) & & 25k 45 O R AEL 5.
64

3.4.2. ZRBIEWHA RS TR BFARER I FER /SR 1%

H5 4 w5, R R D E VR T 22 0 R B SR A ARAE R — NIRRT, (EARAE
E R JRBRIE . RN IR B IESE  SOEAE M O 2 4 IR FA AR 5 0 78 23 2 AR T AR L 255 A . Bt
B 5, 1RZ2A S REL 765 M ARH Hessian HERE, (HIES 5075828 X BB MG 2%
HuHI T M 2 SRR AR ME R X T 6, FUBINE AR, X AR H AR R B B I 25 R AEREAT
FIWr o

IR IR BB ALE 22 70 B B AE AN S5 A IR AE I RL B AR AE — S IR R, (B 0 B2 — 28 3R I A
WHFC . TEFIWT 2 70 s B ARAE AN 25 A AR s D9 7 SRR SN2, JRATT T AR 4h L i) U Dk %15 24 1Y)
TIVEREAT 3 HRSR g o

YL B2 0 — R B AE 2 T R B RN % AP AR A vh B RO 2R A, 4R AR DU R E IR0 .

1) WS IRA f (X, Xy, %, ) = X TAX HORERE A IIBORRHEEA Ay SOMFEECA Ay, > TER:
X AR RS X, Xy, x,%ﬁamxx<xxw<z XTX o
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2) RERHL T (x,y)=xy* +xInx FIRRLE .

3) iEH +yz(ﬁglj(myzmo

2
4) KERHL T (X,y,2)=x-2y+2z2 TEFAT X* +y* + 22 =1 FIHRAH.
4. HERE

TR AE 2 T0 R BB AN S AR R T S ST AR P I ORI, R e Rt 2 R EE LY
TRZ—. B4R ZMER, AT RABEMAHE SIS RN, SEm TSRSy, 1K s st
HIHERRIE R -

BAESEBR R AR B RSB — RN e . B0, RIS 4t 2 o0 B BB AN 2 1
WA BAR TS A, IXAE 2 TC R BB AN S A rh R+ L . SCax T B & 9E =i s B,
TR AURAMEE o PRIE, AR AR TR AR 2 i) RS R B B SN i R A s T B T SR AT R R A
WS FHAN KRB R REAC PRSI e B, R RE I T 5 i A AL L L R R B Rk )
AR R o

gi b, BAR IR BB AE 2 0 B BB AN SR A AR P A — R AR A R TR, BRSSPz R, A
WA EERE R R BV N P B SEBR i R R 2%, [ I AR AR R IR 1 DU 75 SR ORI 35 3 (X B0 R TR A AR 2 11
TR LA IFHIROR -

HE&mHE
= H TR HE B AR (X YJ2022C010), 5RZEH TR IR 58BE[2022] 2 5.
SE ik
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