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Abstract

Simplicity is a significant embodiment of mathematical beauty. In the field of mathematics, the sim-
plest form definitions of concepts such as metrics, norms, and inner products have long been known
to the academic community. These definitions, while maintaining the integrity and rigor of mathe-
matical concepts, achieve a more concise and intuitive presentation by eliminating redundant con-
ditions and optimizing expressions. The contribution of this paper lies in systematically organizing
these well-established simplest form definitions, delving into their underlying logic and mathemat-
ical essence, and focusing on exploring their specific application values in the teaching of functional
analysis. It aims to provide valuable references for enhancing the teaching quality of functional
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analysis and cultivating students' mathematical thinking.
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1. 3]

Ay CZBRHT) BM BN ERAT oM, fRHEE. RN S 0 E Tt
il FRETHECA LS (A e BOA IS WL, A SCR GBI SRR, IF B AR R T
FHRHN A, BRI AAE EIS I B AR T IR R AT L AR, RIS B s B TR
%o

ASCFHRI “ BB E S RARERFF A S e A AT 5 R, i BERITTARF AT
BRI T, AR SCEM . & T B2 .

2. EEEXHREER

o, AT R E (W22 SCR(1]-[5])-

EX 21 EXFEX LEERZNEB . XxX >R, WA x, y, ze X, ZREHELLFHER:

1) etk d(x, y) >0;

2) WEtE: d(x, y)=04HM Y x=y;

3) AR d(x, y):d(y, x);

4) ZAER: d(x, y)<d(x, z)+d(z, y)-

E T ERNESGTN AR,

AT B B4 B2 B S AR e R T 2.

EN22 EEEX FEFERE MR XxX >R, B x, v, ze X, ZREGH L LN R

1) MEtE: d(x,y)=04HMN Y x=y;

2) =MAAFEL: d(x, y) < d(x, Z)+d(y, Z) o

SE N T ERNESGTN AR .

Bk, FRATRAIE X A € SR E .

WEBH: AR H, & X 2.1 28 EE N 2.2, BATIAELSHE & X 2.2 Z 545w L 2.1,

Lk, WIAR X, p, ze X, 2EN 22 PR EAAFEXRLE, B
d(x,y)<d(x,z)+d(y,z)

][l

Wz=x, HEEERA

d(x, y)Sd(x,x)+d(y,x)=d(y,x)
B z=y, BATTLREH]

d(y,x)Sd(y, y)+d(x,y)=d(x,y)
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i b, AT E S 2.0 RSP E AL, BRI TR x, ye X,
d(x,y)=d(y, x)
I HE S 2.1 H = AAERAL, BT X, y, ze X,
d(x,y)<d(x,z)+d(y,z)=d(x,z)+d(z, y)

WAL, XA x, ye X, MIBEMAENX, wHHIFE58:
0=d(x,x)<d(x,y)+d(x,y)=2d(x,)

BRI d (x, y)2 0, REREE X 2.1 PR GE AL
3. SBHEN IR BN

5 ST FFA 2 BRSBTS (SRR -6 8 s Sk F

X 30 WY ONEORK LR, SRRV SR, AT v wel KaeK
DL HE R

D) de gtk 20

2) Wzt v =0 M E Y v=0;

3) QRIFUHE: o] = oM

4y ZARER: ol < v+ ] -

I TS 0 6 2 R ot 2

T4 R XU AT A F

X 32 By AM K ERERAE, GHE A SR, HXFTE Y, weV Ko ek i
DL PR

) BEkE: |v]=0 S EAY v=0;

2) HRIFUHE: Ja] = oM

3 SARER: o+l < v+ ] -

I T S 6 2 R At 2

BT, RMRBILEIAE UL .

VEHR: ECRIE X 3.2 HORTHE T, TRAVARRER 3.1 h ik U R R, B b, X AERA
veV . HEETE. SRS SRR, R e

0=[jof = [+ (=v) M+l =2IM

xFHI |20, Wvey . B30 R GRS,
4. AFREXHEEER

75605 B AP BT M (3 B S0HRT1] (2D, L2 ) b A R SLAT R«
EX 41 BV AR K BRI, WA TR () V<V > K W x y, eV R
a,fek . BT

1) M (ax+ By, z) = a(x, z)+ﬂ(y, Z) ;
2) HARTCIHELRYE: (v ay+Bz)=a(x,y)+B(x,2):

3) HPEIFRNE: (x,p)=(r,x) s
4) 1EEMH: (x, x)ZO ) E_(x, x)=0 HHMNHE =0,
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UFR (-, ) RERPEZE VLN AR, JERR (7, (-, ) I— AR L
Hid 4.1 B K =R, 53BN, BT (x, y)=(, x).

I 4.2 EXAE T, FGRAEMER 1) 3)E SR 2).

H b, WMTE X, v, zeV U a, e K BATHMER 1), 3)n L35

(x,ay+ﬂz):(ay+[)’z,x):a(y,x)+ﬂ(z,x):(;Y(y,x)—i-ﬁ(z,x) :07(x,y)+ﬁ(x,z)

RIS 2)ar. T2 AR & LT PR BU R TR

EI 42 WV B K B FER . R AR (L) VYV > K W x, y, z€V s
a, B e K 2 UL NP :

1) B e M (ax+,8y, z)=a(x, z)+[5’(y, Z) ;

2) FEHEXRRYE (x,y)zm;

3) IEEME: (x, x)20, (x,x)=04HMHx=0.

RS (-.-) HERPEZ Y ERIABL SRR (V. () I R

Y K2 B2 R T S8R BRI AR E XA BB, UK =C (HHE)N, WL
— ot B v R IR TE

RN 43 BV HLEEC LIER. MR A GEE () V<V K M x, y, 2V &
a,BeC, THELL IR :

1) SB—A LR e (ax+,8y, z):a(x, z)+/i’(y, z) ;

2) AT (x, ay+ﬂz)=07(x,y)+ﬁ(x,z);

3) IEEME: (x, x)20, (x,x)=0ZHHMNZx=0;

WFR (-, -) R Y BRI AR, #V\(V,(;)) =AW .

PEBA: BAMLTFIAEE X 4.1 P dLEixd BRI RS, 5L b, mIEEEMm 3), MiE x,yel,

(x+y, x+y)=0

B (x+p, x+y) A9SEs, X Bim
(x+y,x+y) :m
JBFF LT LA e 5
(2,2) + (3, 2) +(3,2) +(3,) = (6. 0) + (2, 9) + (3,%) + (3,9)
EREH (x,x)20, (y,y)20, RAITE
(x,2)+ (%) = (5 0)+(7.%) (1)

Lhiy 0y, 1531

(x,iy)+(iy,x) = (x,iy)+(iy,x)
gy EAMILFERL i, AR
(x.3)=(3x) =~(x.2) + () @)

(O~ @M=

2(x,y)=2(».x)

FRH (x,y) = (ox) - BIGE 4.1 A ISEHER R R
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HiE 4.3 UAHRHIR K =R, WR A ZJCRE (-, ): VYV >R x, y, zeV K a, feR,
W 2 LR 1 -

1) B—ATCEMENERT: (ax+ By, z)=a(x, z)+ B(y, 2);

2) HARTCEMENER: (x, ay+Bz)=a(x, y)+B(x 2);

3) IEEMH: (x, x)ZO , (x, x)=0 HHMNHx=0.

WA ()N —ERV LA,

B, BV =R?, Az{(l) jxﬁﬁﬁﬁx,yev, E X

(x,y)=x"4y
GYRAETE BT 1)~3)# AL . (H 2 3RATTH

AT
(xy)=x"dy=2#(p,x)=y"dx=1
BB ECR L RTRIE, DL () RV LHI L
5. IR E R4

JUEREE EEOR AR i T AR e B SO i, (AR G SUAEHeA i R, X
AULFJUT IR . 15, A80E SR B e 7 iX S S B e LT 1 5%, A B T BT
EWHEME . HIK, g XAE S B, MR T EENEEAREMEG], ETHMSEMEER
Fo ML, X RLREE N IS, AR GUE SCRTBE RN BT A

SR, BEE RS HOE AW R RN 2B R R IR IR T, SINER BT A A B E S, B k2% 7
W, RIEM T B, R LASEELN(T]. e SO B T HR A I R B gENZ AR )T, N
JE B STHT T SR

B
ARG BB Q2T 0 R B F ).
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