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1. (103) 77+ [0,27] ol Al BY A S fi(t) = eFt, (k =0, ,n)°ll 93l spanF = C 2] vector
spaces V e} 1AL V99 linear functional ¢y : V — CE

1 27 i
m™Jo

2 A3 {pk}+= basis {fr}2] dual basis@g-S H o2}

2. (108) V7F R¥ 9 finite dimensional vector space®]il T : V — V= linear map©| 2} 3}AL
detT 2} trTE A2l 6t well-definedg & A & 3}z}.

3. linear map 7 : R% — R°2] minimal polynomlaIO] mr(t) = (t —1)(t? + 2t + 2) o] 2} A}

(7}) (%) 7Fs 3t characteristic polynomial &2 T3}

(Lh) (53) (ZhH el A 3 2k -5l Tt %GHZ 1‘4%% 79.%‘511*1 Tl t-3-3h= €S compan-
ion matrixs 2] block diagonal matrix@ e} 2}

;&

4 (10%) Qo19) WY A € Map(C)= AT B € Myp(C)7h EATA A — Broz 25988
H o2} (31E : Jordan canonical form)

5. (103) 0(2)9 Y2= R2Y 9 rotationo] L} reflectionS VERH S Kol g}

é _01 o ]3| F o] A= non-degenerate symmetric bilinear form
B :R?2xR? - RS AZ32L R?2 £ W @ WholA gk dimR? = dimW + dim W& wE3t=
subspace W& Zrole}.

6. (53) Symmetric matrix

7. Symmetric matrix
diag(1,2,--- ,n) € M, »(R)

o] 9J3l ¢ A]+= non-degenerate symmetric bilinear form B : R"® x R" — RS A 2} 5} A},
(7hH (68) R™)*$} R"E B-identify & wf, R"9 9 linear functional f(z1,- - ,z,) = >0y z; 8}
35 = RS vectorE T3t}
(Lh (103) linear map T : R" — R"&

T(JTl, e 7'Tn) - (fl?n,l’l, et 7$n—l)
2 Aolstat olu] (R™)*<}F R"E B-identifys}t™, dual map T*E R"4}H2] linear operator ‘T & ©]

8. (104) V 7} real inner product space©]il T : V — V= linear map©| 2} 8}&}. T'7} projection &
R FRZAL T7} symmetric (*T = T)°] 3L idempotent (1% = T) Y-S 2oz}

9. (7hH (53) 499 AE A € M, ,(C)= &3 self-adjoint matrix B, C7} S 8te] A = B+iC=Z
MRS Holg
(Lh) (53) 999 self-adjoint matrix A € M, ,(C)+= eigenvalues ©] EF nonnegative 2 3t
self-adjoint matrix B,C7} €A|3lo] BC =00]11 A=B - CE A& Hozh

10. (104) A € M, ,(C)o]aL A*A — AA*9] eigenvalues ©] B F nonnegativeg} 3-2F 18 H A+
normal matrix¥ = E o2} (Hint : trace)



