Problem for the week of February 20, 2012

Find the determinant of the following 2n x 2n matrix:

121 1 11
2 1 1 1 11
111 2 11
A=1|11 2 1 11
1111 1 2
1111 2 1]
Solution
AEfE A R]OEEINT
0 1 0 0 oo [1 111 1 1]
1000 0 0 1111 11
0001 0 0 1111 11
A=10 01 0 0ool+l1 111 1 1| =B+E
0000 --- 0 1 1111 -+ 11
0000 - 10 111111

Hih E = eel, 2n #[1E e WFTETTERS 1. AIAEETFIR5H (matrix determinant

lemma),

2n 2n

det A = det(B + ee”) = det B+ e’ (adjB)e = det B+ Y _ > (adjB);;

i=1 j=1
B B (TS HEEHASHRTIIARE, E

01
det B = =(=1"
10

{PBEXERE adjB MFEFTTESR (adjB)ok k-1 = (adjB)ok—10r = (1), k=1,...

BHLLERER, B det A = (—=1)" + 2n(-=1)" = (—=1)"(2n + 1),

S Mo



5 — i R BRI TS A B S G, B A A BT SIS S 2n
1, BT 2,3,...,2n TFIIEE 1 17, BHFEEMNE 2,3,...,2n FISHEBES 1
g, AT

m4+1 2 1 1 11 m+1 2 1 1 11
m4+1 1 1 1 11 0 —10 0 0 0
Mm4+1 1 1 2 11 0 -1 0 1 0 0
detA=|2n+1 1 2 1 1 1= 0 =110 0 0
m4+1 1 1 1 - 1 2 0 —10 0 0 1
m4+1 1 1 1 2 1 0 —10 0 10
EIEIREEE 1 /TR, B 2n — 1) x (2n — 1) BEHEENE 1 7IEH:
100 - 00
0 1 0 0
101 - 00
10 0 0
110 --- 00
det A= (2n+1) L [ =@n+1)(-1)
o 0 0 0 1
100 - 0 1
0 0 10
100 - 10

RTAE, (2n — 2) x (2n — 2) BEEBEATIIARHE FH AL T RE, REEGE
n—1

det A = (2n 4 1)(—1) ! = ©2n+ 1)(-1) (=)t = (=1)"(2n + 1)
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