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1 E(i, j)TAE(i, j)

2 E(i(c))TAE(i(c))

3 E(i, j(c))TAE(i, j(c))
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A B P
B = P TAP

P = Q1Q2 · · ·Qs Qi

P TAP = QT
s · · ·Q2Q

T
1 AQ1Q2 · · ·Qs

= QT
s (· · · (QT

2 (Q
T
1 AQ1)Q2) · · · )Qs

A s B
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A

1 A i j , i j

2 A i k , i k

3 A i k j , k i
j

A R P
P TAP (1, 1) 0
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A R r n R P
P TAP

P TAP =



d1
. . .

dr
0

. . .

0


: R r n

f(x1, . . . , xn) = XTAX X = PY

f(x1, . . . , xn) = d1y
2
1 + d2y

2
2 + · · ·+ dry

2
r
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1 f(x1, x2, x3) = 2x21 + 2x22 + 2x23 − 2x1x2 − 2x1x3 − 2x2x3

(
A
E

)
=



2 −1 −1
−1 2 −1
−1 −1 2
1 0 0
0 1 0
0 0 1


E(2,1( 1

2
))

−−−−−−→
E(1,2( 1

2
))



2 0 −1
0 3

2 −3
2

−1 −3
2 2

1 1
2 0

0 1 0
0 0 1



E(3,1( 1
2
))

−−−−−−→
E(1,3( 1

2
))



2 0 0
0 3

2 −3
2

0 −3
2

3
2

1 1
2

1
2

0 1 0
0 0 1


E(3,2(1))−−−−−−→
E(2,3(1))



2 0 0
0 3

2 0
0 0 0
1 1

2 1
0 1 1
0 0 1


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(
A
E

)
→



2 0 0
0 3

2 0
0 0 0
1 1

2 1
0 1 1
0 0 1


X = PY

P =

1 1
2 1

0 1 1
0 0 1



f(x1, x2, x3) = g(y1, y2, y3) = 2y21 +
3

2
y22.
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2 f(x1, x2, x3) = x1x2 + x1x3 + x2x3



0 1
2

1
2

1
2 0 1

2
1
2

1
2 0

1 0 0
0 1 0
0 0 1


E(1,2(1))−−−−−−→



1
2

1
2 1

1
2 0 1

2
1
2

1
2 0

1 0 0
0 1 0
0 0 1

 −−−−−−→
E(2,1(1))



1 1
2 1

1
2 0 1

2
1 1

2 0
1 0 0
1 1 0
0 0 1



E(2,1(− 1
2
))

−−−−−−−→
E(1,2(− 1

2
))



1 0 1
0 −1

4 0
1 0 0
1 −1

2 0
1 1

2 0
0 0 1


E(3,1(−1))−−−−−−−→
E(1,3(−1))



1 0 0
0 −1

4 0
0 0 −1
1 −1

2 −1
1 1

2 −1
0 0 1


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(
A
E

)
→



1 0 0
0 −1

4 0
0 0 −1
1 −1

2 −1
1 1

2 −1
0 0 1


X = PY

P =

1 −1
2 −1

1 1
2 −1

0 0 1



f(x1, x2, x3) = g(y1, y2, y3) = y21 −
1

4
y22 − y23.
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f(x1, x2, x3) = x1x2 + x1x3 + x2x3x1
x2
x3

 =

1 −1
2 −1

1 1
2 −1

0 0 1

y1
y2
y3


x1
x2
x3

 =

1 1 −1
1 −1 −1
0 0 1

z1
z2
z3


f(x1, x2, x3) = y21 − 1

4y
2
2 − y23

f(x1, x2, x3) = z21 − z22 − z23
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?

?

?
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A R R C

CTAC =

Ep

−Eq

0

 ,

p+ q = r

R
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f(x1, x2, . . . , xn) R r n

f(x1, x2, . . . , xn) = y21 + · · ·+ y2p − y2p+1 − · · · − y2p+q,

p+ q = r
y21 + · · ·+ y2p − y2p+1 − · · · − y2p+q f(x1, x2, . . . , xn)
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1,−1,0

1 −1
=f = r(A)

f(x1, x2, . . . , xn) 1
−1
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f(x1, x2, . . . , xn) R n X =
BY X = CZ f(x1, x2, . . . , xn) :

y21 + · · ·+ y2p − y2p+1 − · · · − y2r

z21 + · · ·+ z2k − z2k+1 − · · · − z2r

p = k p q ; s = p− q

https://gdfzu.club 9.2 17 / 23



A,B R n

1 A B

2 A B

3 A B

4 A B

p = q =
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R C ? ? ?

A =

−1 0 0
0 1 0
0 0 2

 , B =

1 0 0
0 1 0
0 0 −2

 , C =

 1 −2 0
−2 −1 0
0 0 −2


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A A

.
n
n
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A,B

C =

(
A

B

)
.

pA, pB, pC A,B,C qA, qB, qC
A,B,C rA, rB, rC A,B,C

sA, sB, sC A,B,C

pC = pA + pB, qC = qA + qB,

rC = rA + rB, sC = sA + sB.
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f(x1, x2, x3) = ax21+ax22+(a−1)x23+2x1x3−2x2x3

1 f(x1, x2, x3)

2 y21 + y22 a

f(x1, x2, . . . , xn) = XTAX , detA < 0
a1, a2, . . . , an

f(a1, a2, . . . , an) < 0.
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f(x1, x2, . . . , xn) = y21 + · · ·+ y2k − y2k+1 − · · · − y2k+s,

yi =
∑n

j=1 aijxj(1 ≤ i ≤ k+ s) f p ≤ k

q ≤ s
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