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aB5rZERE DF
£ (BAEROR)

MRIZZER V OB ZER U, W CV ISHLT,
U+W={u+w|uelUweW}
EERCNZESZEAZERODHM (sum) €W 5.

R3 (OER5ZERS 204
¢ ) 0
U= tl|teR,, W= s|llseR
0 J 0
U+w
LT, ORI -
W »
t Zo
U+W = t+s||t,seR;. U

0 X
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Mo ERMOMDER

ol (ERS Z=RDMIZERSZEMR)

ARG U,W CV ISHLT, ENSOM U + W HHHIEMTHS.

U+W HHEZNT—EICELTHALTLA L &R,
s ycU+W ZHERICED. COLE

T =u +w,
Y = uz +ws
EB u,us € U,wi,wr € W DNFET 3.
e CC T, xz+ty=(ur+u2) +(wy+we) eU+W THD, MUCEALTEHLTWLS.
o XT-FEED a cRICHLT, au; €U,aw, € W DT
oax =ou; +aw; €U+ W
THO, AAZ—EBICALTHALTWVWS. K>T U+ W IFEPERMTHS. O
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MOEE

[ © WHTHOHOEER, TOBSEROEEL L& S5 BEKICH3D0? ]

o BPZERM U,W CVICHL, UNW HEHZEM (REMEREL).
e UNW DEEZ% vi,v,...,v, £ T 3.
® v,vVo,..., 0 ICWKDHDARY MILEMAT, U W FNENORERIBRKT 5:

U DRE: v,v9,...,0,, U1, U, ..., Us,

W OER[E: v, v9,...,0,, W, Wo,...,W;.
e ZOLE HEDNES

V1,02, ., U, UL, Uy . . ., Ug, W1, W, . .., Wy
EU+W OREICR>TWS. (FEflllFR~R—)
~ R ZEROMDOEERIITOREDIMES
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MOBEDED A
S (MOBERBEONES)

AR U,W CV OREDONES
V1,02,...,0p,U1,U2,...,Us, W1, W2, ...,Wt

FU+W ORETHS.

SERB D 5 &t
s U+W LODEEDARY RILDLEEDARY MLOGRAEETRINDDIZEBSH.
EFRORT MILOBARFIRIL TH B L &R .
® a,b,c;eRELT, KHBHEDIDIELZERT:
. . . a;=0(0=12,...,7),
dawi+ ) bui+ Y cwi=0 = {b;=0@G=12...,s), (1)
= o o ¢ =0(i=12,...%.
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T s t
° Zaivi—FZbiui—i-Zciwi:O 95 Dz
i=1 i=1 =1

T s t
Z a;v; + Z biu; = — Z C;w;. (2)
=1 =1 =1

e LoTHEAIUNW DTHD, H (2) DAL
UNW OEE vy,...,v, DIFFHEETRIND (d; €R):
t T
- cw; =)y div;
i=1 i=1

® v, ...,V Wwi,...,w; & W ORETERIMIIBDT

CiZO(’izl,Q,...,t), diZO(i:LQ,...,T). (3)
e X (3) ZRX (2) ICKALTD amwi + ) _biui =0 EHB. v1,...,05,u1,...,us IE U
i=1 i=1
OEERCTHEEMIIABDTa;=00G=1,...,7), ;=0 (i=1,...,5) &%&b, X (1) =
O

55
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FDRIT

HAEAONOREIR, TORHIZHOBEONES -~ HORTHDLS
T (BHERDRT)

BOZERE U CV OEED n EONRT MILHDSERIND &,
U DXt (dimension) (& n THB LWL, dimU =n KT,

AR | EEOERITEOERDAICESTRETH S (BEE p.15 BR)

I

EIE (fokiT)

BBRZER U,W CV ICRLT, RHAKDILD:
dim(U + W) =dimU + dim W — dim(U N W).

~ EEOEZRDEHD &L S BEFRHMEDERDRTTHADII>TWVS
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3T X IEH

EHE (JRILEIEM)

o WHEMUW CV ISHLT, UNW = {0} DL F EEEBHDLORY FLDOK),
U & W |3M3IL (independent) THD LW 5.

o JHITAEBAZER U,W CV I LT, DOFM%ZEM (direct sum) L LILY,
UsW ERY.

e UNW={0} &, dim(UNW) =0.
o LIch' > T, MDRXRTICAAY B3 EENSEBDZEM U, W HRILD & ERHAD L D:
dim(U @ W) = dimU + dim W.

e U DEKE: uy,us,...,ug, W DEE: wi,ws,...,w, £TBL
U, U2y...,UL, W1, W2, ...,Wr Liﬁﬁﬁz;ﬂﬁ—tﬁ)b, U W @EE"CE@%
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WMIBIBREES THEWMESOELER

Ut W 3T U & W ZRITHRL
(REDHTRDS) (BEUATHRDS)

9/19



EMICEIT3RED—FE
B (RA0—Ef)

AR U,W CV BRI E, FED 2e U W ICRLT,
z=u+w (uelUweW) (4)
DORRIF—BTHS.

SRR | BIEATRY.
cvelUw eWZAHAWTz=d +w ELBREDLRE (7720 o # w).
e I (4) homAZEETNENFIWT
u—u =—(w-—w).
o HLIE W DTHEDT, (04) u—u e UNW 1A, Shid U,W ORIIMICFE.
e £oTu=u THD, z DRFIF—ETH3. O
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A=
£ (FZER)

FRAZZEE V. LML L cEBRZEM U, W CV ICR LT,
V=UeoW
PEDIIDEE, U Z W DMHZERM (complementary space) & \L\5.

61| B2 DS LT W = <($)> £9%.
® Ul, U2 %%h%h&@&'ﬂl?@@é

{1 =)

o UL,U I3EBESH W N T, RP=UeW=U0W.
o KoT Uy, Uy IXeHIC W DFEZER. ~ *ﬁ%ﬁa‘ilﬁﬁﬁﬂih%
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EXMHZER
R T IR RN E £ 5
£ (E3THZR)

WIEZER V OEBRZEM W CV ICH LT,
Wt ={veV|VweW,(v w)=0}
CEBSNZIESE W OERWZEM (orthogonal complement) £ \L\5.

e WL g W LOEEDARY MILEERTBEINY MLLEDES.
BERXMER W SO EBMTH S (FETHEREL).

EXHEE WL 5 W OBERTHINRERD ST CICRADEHL
~ UEDFEIET, EXMHZERIFMERTH S EHREINS.
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U1 =(a) LT3 U OBEXFHEBEIW ={v|(v-a) =0} TH3.

Ui

o Uy = (a,b) ISHLT, W I3 U, DEBERETIZEL.
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E3 A2 I3 422 R
T (EXHERISHZER)

AEZERE V OBRZE/ W CV ICRLT, UAFHREDIID:
wnwt={0}, v=w+wt

e 1 DEBDERIF, W WL HMHEIITHBR I EEKT 3.
e 1 DEX 2 DHDERNS, WL I W ORBERETHZZ2hbHbHB

~V=WeoWt &3 (V OEMIRLLS).
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WNnWwt = {0} DFEER

o W, WL IZBE5HWALERADT, {0} CWNWL IFHSH.
UpETIE WnWwt C {0} 2RY.

cxcWnWt ZERICLS.

e ZRrE, zcWhDaxecW! THZDT,
(x-x)=0.

o LFOTHBODEENS =0 THD, WnW C {0}

EEDER

e 2 DDEA ABICNL, A=B & AcBHDBCA
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V =W+ W O

e VOW+W IZBESH. UETIEV CW + Wt ZRY.
® wi,wy,..., wpy EW Z W OEHREREECT 3.

veV ZEEBICED, vDO W ADHEZ zcW T3, T
k

x = Z(v Cwj)w;.
j=1

LEITS (CEREREEZRAVIHE).
e y=v—z &HL. DT w; (i=1,2,...,k) ICRHLT

(Y -wi) =((v—=) w)
= (v-w;) — (x - w;)
k

= (v-wi) = > _(v-wy)(w; - wi) = (v-wi) — (v w;) =0.
j=1

EoTyeW! ThD v=—a+yec W+WL. LEAN>TV CW+W: TH3.
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TIE (A FLZR R” ETOENSE)

R™ DFHZER W C R OEXMERZ U £95%. veR" O W,U EhENADHE
zeW,yeU T3 ERMEDILD:

v=x+y.

W OERERRE: wi,ws,...,w;, U QERBEZEE: wi,us,...,up ELT,

A= (wy,we,...,wg), B:=(uj,u, -, Up_k)

e T8 A, BZRWT v @ W, U ENETNADHE =,y I&, RDELSICEITS:
x = AATv, y=BBTv.
® Wi,..., Wk, UL,..., Uy |F R” DIEREREERTHBZDT, A & B ZHEICANRT
P :=(AB) = (w,ws,..., W, U1,U2,"* ,Up_k)

CEERINDITY P IFERITIITHS.
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o EXXTIIDMEDNS
AT
1=PP" = (4,B) — AAT + BBT.
BT
e £oT
x+y=(AA" + BB )v =
ERh, FAANTET I5. O
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FCH

HBOIRDED
o WAZRDOMDOEE L T DME
o WML BENOER
o B L EMHR

HETOER
* WMNEEDER, RTDEZRZEEITS.
o MOEEDEBNAEZHET
o EXMZEROMEICETY SAADRNZHEY
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	部分空間の和と独立
	直交補空間

