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O% 7.~ §& £
RIEA A FAT Y

= [pEESE

TEES
Ofp&H A1
O [ﬂj% Y[k (add)
O [ £ (substract)
O {#EiFdi(scalar multiplication)
O %171 E! (zero vector)
Bl &%
O’ Fi(inner product)

:&’!,?Ei?ﬁ (dot product)

=151 A (scalar product).
O-=< " (length=norm)
O H1& 7] £ (unit vector)
O ft i [==A¥E [~ (normalization).
O F
©1~% (orthogonal).
O 1% Ht 1 LR (orthonormal basis)
O "5 distance)
KIfllf

= (equal)

|(angle)

X
O %7114 (symmetric)
O E584 % (bilinear)
O 1% (positive definite)
O 14 E%(positive semi-definite)
[ &2
Off P11 £ (Cauchy-inequality
=Schwarz inequality)
I =
= F 1 %= (triangle inequality)
Ea 35
O =438 (parallelogram)
Op=1Hfi(area)
O =+ l?,%‘(parallelepiped)
‘ﬁﬁ'ﬁ?(volumn)
Oy £l
OI-#&5Y i/ £ (orthogonal projection)
©F%Y(projection)
O FRE&(distance)
I %
O 9} #i(outer product)
=[i| &1 7 (vector product)

¥k

Hi(cross product)
OHouseholder il



X = [fi|E i (triple product)

1 OREA

O3 [fi| &l (normal vector)

O& - [1(hyperplane)
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OEI?&L(hne)

O syt

OIS

20 o R

O(Z &) ]}I(plane)
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O R (size)
Ol (matrix)
O i g1 B P (a matrix over R)
O il I% (equal)
OF[I(row)
O 7 (column)
B 5
O = [pi| &} (column vector)
=7 -‘Eﬁ[iﬁl (column matrix)
OFll[pI&! (row vector)
=3[ iffi (row matrix)
O [Hi(square matrix)
O = ¥]F75main diagonal)

B S

O ZF4fili(zero matrix)
O %) (7Y H 11 (diagonal matrix)
O F= #3ii (upper triangular matrix)
O%%ﬁ‘,(strictly)_"f F AL
O Ht At (unit) F= 24l
O™ = #3iffilower triangular matrix)
O)%c‘?JFF‘,(strictly)ﬂk = I
OH1 b (unit) ™ = &
O Y[EE (addition)
O i {7 8¢ (scalar multiplication)
OF 1 NN E TS F/\' (linear combination)
7 5
Oy (multiplication)
O Hiffli a5 (power)
O% E& ,ﬁl I [(row-by-column rule)
il F (A=
?E%(product)
“-Fe(premultiply)
O F[:w(postmulnply)
O’ % #i(commute)
Ffie
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*flﬁlfij}ﬁfﬁiﬁ
Ko R
X fﬁ'ﬁ”ij} sz—i?i
[TE? k4
8 =



v 3 Ty
P ﬁz\'

O#L"3%% (block multiplication)
1 ORES
O H1 & 4 [Hi (identity matrix)
O© " 1 3Ll (invertible matrix)
O HEiE A~ il (inverse)
O =~ filfi(left inverse)
O F |~ I (right inverse)
ﬁ‘ £ [ (singular matrix)
O 1 [ (non-singular matrix)
&
O [dip~ 2 2Fi=" (polynomial of matrix)
O i3 ¢
2 2FES
@Eﬁfﬁ'ﬂ (transpose)
O©H §9fHiE{ (conjugate transpose
=hermitian transpose=hermitian)
25 FES
O %I (symmetric matrix)
VR S (skew—symmetric matrix)
=" SPFEH I (anti-symmetric matrix)
©1-% i1 (orthogonal matrix)
OF(trace)

=bl]E AR (system of linear equations)
=% A= (linear equation)
O By H I (coefficient matrix)
> HIg (unknown) # (i
X ﬁﬁ@\'f CEIAFLR
Oi@’?ﬁ FiPFi (augmented matrix)
=7J Bﬁ%ﬁﬁﬁl (partitioned matrix)
Ol £ (solution set)
O ## 4[] (solution space)
Olfil#% 72" (equivalent equation)
O»" ’Fﬂ A4 =" (inconsistent equation)
O#f! “F'*['ﬁb H4=" (consistent equation)
O 7% A4 =Y (homogeneous equation)
OZEH "~ =Y (nonhomogeneous equation)
O v i#(homogeneous solution)
O HFR#(trivial solution)
O %L % %]J3 T (elementary row operation)
KSR TR
KAFEF A B FT
Xt BIELA SRR
OF[I% ffi(row equivalent)
ARES
OFP 31l (echelon matrix)
©*<(rank)
OffEA~ (pivot)
O = (pivotal column)
OFII(=Nf ™ (row-reduced) i
Ot (row-reduced echelon matrix

=reduced row-echelon form



=row echelon form)
4 o Rt
Oy )7 1 (Gauss elimination)
4 cRETAEE:
O?‘}f‘ (AR (partial pivoting)
Ok ;ﬂ%ﬂ— ¥ (complete pivoting)
Oback substitution
OGauss-Jordan method.
OGauss elimination
OGauss-Jordan elimination.
#f5]
OFL 4 "l (basic variable)
:ﬁlﬁﬁ@%meading variable)

O [ I A& ¢ (free variable)
O©FL % %[|*1Hi (elementary row matrix

=eclementary matrix)
OH|1# il (permutation matrix)
K[| F I
% -’Jp%ﬁ[@
KL S
KL
KR AR
KL= fy 55 il
KL s £ 2

FETRAR D AR Rk

O ﬁi 4 = 3E BT (elementary column operation)

O [’E(column equivalent)

OFL# = ifili (elementary column matrix)
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X R TR

OLUJ #LU-decomposition
=L.U-factorization)

OLDU} i

2 8 alelil

OLDL'Jj i

OLL'S; i#z=Cholesky decomposition

OP'LUj ##

pu.

i &=
O#Hjll=g1#Hpermutation)
Onf st
(symmetric group on n symbols)
O3 H-(inversion)
OT-¢15,(sign)
O [’ﬁ}l‘]g‘/ﬂ(even permutation)
ﬁJ £]l(odd permutation)
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© = %[|=" (determinant)
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KR
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[ &H

XA

(1 O

O~ #ifffl (minor matrix=submatrix)
OfRH=" (cofactor)

1 1 eSsd

K [t [ Rl =

1 2 a3

X [

TR

©Vandermonde i ¥[]¢

Ot (= Bt i (classical adjoint)
1 Sk

©Cramer's rule

RIS

TR

OFfi(field)

| s

O [ﬂj 2 fif](vector space)
6% 4 [ (linear space)

O [FIJE'I (vector)

S e

O£l (scalar)
O %171 E! (zero vector)

OHr [ﬂJE | 2 fH] (real vector space)
O¥d [ﬂj 2 fif](complex vector space)
O [tl(zero space)
#3f3]
>k n7u 55 2] (n-tuple space)
B &7
O Hifffi 4 fe](matrix space)

O 2=V % [t (polynomial space)
X 75 7 2 T
S SIEL
OFF#e 2 [l (function space)
S
O 3?]3‘\ 13 (cancellation law)
SEE

wﬁ\IfE‘ ' F”,(hnear combination)

o TR F’}(trmal combination)

O Fﬂla\; i (convex combination)
T ORE
©~" Z [t(subspace)
OHIR~" 4 [t (trivial subspace)
O 74T+ Zfti](nontrivial subspace)
O3 F =" 2 [t (proper sub space)
1 1
X AP
O[ﬂ £l li;tp Jﬁﬁf T
O Ryl
O3 £ oA
S &
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© 17 4 [t (column space)
©F[| 2 [H](row space).
K[ TR
@(f D% 21t (kernel=null space)
O+ 4[] (left kernel=left null space)
©FL %~ Z[H](fundamental subspace)
ER '{@
KA 2 el i
2 2xcsd
*Q'Er“’ w4 &
s R ‘Tz,’a% & )
T
O ijﬁ £ (co—set)
Oﬂjfﬁ 2] (co-space)
OHIE (sum)
O3 ??U(Dartition)
OMW [ﬁjﬁ,%(congruence modulo W)
&
OHIZ ] (sum=join)
2 SRE
O ﬁ(product set)
:F[T—f B2 A (Cartesian product)
Or7 B3 (r-tuple)
O -f(ordered pair)
OAfi 2+ fif](product space)
O El Hi(external direct product)

—m

>

_’Tﬁ: ﬂ’r’ﬁﬂr/} 'A“&

3 1 RE

OFQ 2t (quotient space)

L

TEE

© 2 5% (generate)="4"Y (span)

© % 1Y & (generating set=spanning set)

OF L% 5 (finitely generated)

Oghff & (convex closure)

SRE

@Eﬁklﬁﬁ‘%ﬁ% (linearly dependent set)
:ﬁ'%% & (dependent set)

O & (linearly indepnedent set)
="#J7F & (independent set)

SEES

@ﬁﬁtl‘gﬁﬁ[%%(hneaﬂy dependent)

OmsEE (linearly indepnedent)

S o (Y

Oﬁ[%ﬁ? (be dependent on)

O 57 (be independent of)

S 5

O %% (basis, bases)

Ot |a&(finite dimention)

O Rl (standard basis)

O Steinitz Replacement Theorem

O»ERE (dimension)



2 2z ~ 4
r'i:‘p‘ %Z\'

Ot ) & (maximal independent set)
Ot 7] & Y% & (minimal generating set)
b B U g
OB & [
X R <2
IIESE ] PEl AR
=
K 2 5
KA ] pRE
OF|H-& (ordered set)
KA I
2 SR
©'F - FL % (ordered basis).
©"% 18 (coordinate)
=" A1 (coordinate matrix)
O A& i (coordinate mapping)
© " fid g 3 (transition matrix)
> e AR g 2

I

R

O %P FF (linear mapping)
=A@ (linear transformation)
=% FyEr(linear function)

©@a84% 51— (linear operator)

Oy Fflinear functional)

© [ﬁ]fﬁ Pk S (isomorphism)

O 4 7 %Epk Ff(semi-linear mapping)

SEE

O©7¥ilfli %= (matrix representation)

KRRy A5 20 20

KM e Pl T

K AL pua i 22 =T

T

TRE
O EFu 8 (domain)

O #}jEd (codomain)
O {ififsh(range)

O El R (direct image)
O* [f(inverse image)



O Z[ti](kernel=null space)
© 2 el (image)= i (range)
OFHr(nullity)
©*(rank)
X Hf- AP
SR
OSylvester's law
SO el SRR

(dimension theorem of linear mapping)

K FIAES PR &

X fﬁk‘ﬁ‘%

X [

X & Ry

>k Extended Sylvester's law
Orank 2!

O©*(rank)

OF[*%(row rank)

O 7 #(column rank)

O (full rank)

FETRAR D AR Rk

OFE I HYH (sum)

OasL PR [0 (scalar product)
OFEN S NS F’—} (composition)
ORUERCFFYFH] (power)

T

Oy =5 (identity mapping)
O i(invertible) P

O PRAFF=" FrHetinverse)

Ol fﬁ [k S (isomorphism).
O[filt (isomorphic)

O BTy 22zt

(polynomial of linear operator)

FIsA. 5 PR

1

O@n@?ﬁ(tbe ring of integer modulo n)
B 5

O(Z 7% )i ET(binary operation)
O F’—} 1% (associativity)

O {1 7 Zk (identity)= - 7 &
O* 7 Z (inverse)

O " 2 (invertible)

O7% (7 Zk) (left inverse)

OF (™~ (74 Zk)(right inverse)

O f’ % #i(commute)

O 1% (commutative)



& = m =
P ﬁz\'

O 55 el (distributive)
O¥f FJfJ 1% (closed)
O ﬁl]f;'[’ I?TEW? (prefix notation)
Ofl [EHF—%IE (infix notation)
T
O 4 #¥(semigroup)
O Fﬁ' 7(monoid)
Of*(group)
O % #afE(commutative group=abelian group)
OZE(ring)
OFff ~ E(ring with identity)
O FBl(commutative ring)
Ot » % icht
(commutative ring with identity)
O FE‘ (field)
O ‘ﬁ%‘; (skew field)
O FTH="(zero divizor)
O j:ﬂi@a (integral domain).
O r"r‘fJJE?‘ Kpsiy®: (U getlinear algebra over K)
=g
O i R Be{commutative algebra)
Ojif2. 1% (cancellation property)
]
O SPYUSEFHIHE(symmetric group of S)
B &=
O~"#¥#(subgroup)
O -H[I="#%Emnormal subgroup)
O~"Z(subring)
O~ B=E E (ideal)
O~ PE} (subfield)

O?E%%?E} (extension field)
g

Sk S A
Oyl

O E 1

O i i

Ok g5

Oprinciple ideal

O ‘ﬂ‘ffﬁjﬁﬁ(group homomorphism)

Of%i[ﬁ]'ﬁi(ring homomorphism)
O%[ﬁ]'ﬁ&:\(monomorphism)

O 2 [filfi (epimorphism)

O [ﬁﬁ‘% (isomorphism)

O [ Iffil & (endomorphism)

OF! [ﬁ]#ﬁ(automorphism)
O#Ji(kernel)

O [t (image)

I

X H- AP

[IH4AC. ey T

i &=
O%f []E‘J;ﬂ: tij(dual space)
=H §19 % fif] (conjugate space)
O 7 Fr|(linear functional)
=] }¥|(functional)



O %7 f¥|(zero functional)

O37= ;T[ﬁér ftfl(second dual space)
O ¥pyhl (dual basis)

E] &=

OFt 137 Frj(evaluation functional)
O ¥ f{PFf (dual mapping)
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