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Abstract

Abstract functions do not have specific analytical expressions, but only provide some operational
rules or properties that the function satisfies. Abstract functions comprehensively reflect students’
core mathematical literacy such as mathematical abstraction, logical reasoning, intuitive imagina-
tion, and mathematical operations. This article deduces the periodicity of a function from the pers-
pective of its symmetry. Under the condition that the abstract function satisfies symmetry, the
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function is known as “knowing two and finding one” through its axial symmetry and central sym-
metry points. It is easy to solve the problem of abstract function evaluation and summation in the
college entrance examination in the past ten years by using periodicity, and deduce whether the
symmetry of the option is correct or not by using the equation that the symmetry of the abstract
function satisfies. It makes the solution of obscure function problems clear and simple to under-
stand.
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KRB RBAINE . A EIEMXIFRIE SRR 2, SR, AR, 2%
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2. FIHAMEFAX AR E AN

XTS5 SURAAERE — X, HAFAE—DNAEZHET, 675 £ (x)=f (x+T), BT AREf (x) K—
A, BRI EEATE A £ (x) = f (x+T) o X T RN IER— %, JEan
f(a—Ax)=f(b+Ax) B 2 HFR, B f (a—Ax)+ f (b+Ax)=c BIH L FrLxdFR.

JA SRR F 0 bR KA 3 F (X) AR S5 “x MR BRI S 2R, R 52X .

2.1. HHXIFR

TRERELF(x) BRI T y il x =0 X8R,  ELil i3 f(x)=f(—x).
g 1. RE T (a+x)=f(a—x) < BE T (x) MEBET x=afi k2]

a+b

R 1. AL f (a—Ax)=f(b+AX) < B f ()E’J@%?@?x=—$ﬂﬂﬂ

2.2. FILIER

TIRRAL f (x) TR T (0,0) Lo Fk,  ELii L e £ (x)+ f (—x)=0.
it 2. f(a-x)+f(a+x)=0 < B f(x) FEEET (a,0) HOXFR[2].
L 2 f(a—Ax)+ f(b+Ax)=c < R f ()B’Jlf%a%?[a—mqu:umm
ik 3: A g(x) BIXTAREC x=n, XFRALA (e, d) Hf(x)=g(x+a)+b, W f(x) Hx#cblh
x=n-a, WHFLH(c-a,d+b).
L 3: & f(x) BIXTARECA x=n, FRF0A (c,d) H f(x)=g(x+a)+b, W f(x) Kot FRbl
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x=n+a, XWFEHOLH(c+a,d-b).
2.3. MRS AR
24 RECE(X)MERKET x=a, x=bHXF= REf (x) AT =2b-a|.

f(a+x)=f(a-x)
WERH: H@ AL 1 A5 , I x+a fl x+b 4358 x 0] 5

f(b+x)=f(b-x)’
{ (2a+x)=f(-x)

f(2b+x)= 1 (—X)’ Bl f(2a+x)=f(2b+x), E&f(x)zf(X+2(b—a)),EﬁlT=2|b—a|o

Shi 5 BHF(x) IERET (,0), (b,0) L FR = HE f (x) AT =2[b—al .

. - f(a+x)+f(a—-x)=0
WERH: AR 2 WA (b+x)+f(b—x)=0
(—x 2b
250 6: R T (x )
f(a+x)=f(a-x) ; (-x)= f(2a+x)
f(b+x)+f(b-x)=0 ﬂ{( x)=—f
f(2a+x)=—f(2b+x), B f(2a—2b+x)=—f(x)FHd2a-20b+x B x 13,
f(x+4(b-a))=-f(2a-2b+x)=f(x), HAMT =4p-a|.
3. =SB RN A

T 2 A e 2 R G Tk 5 o K R AT PR ) 25
AR — AIWTER B A S TR A AR

WERR: PR AN 1 AR 2 ﬂ%ﬂ{

, H x+af x+b 2HlEHH x a]5

{:fﬁ; 22 ;’Epra+x}:be+@oFﬁuf(@:f(x+2@—a»,é&T:Qm_dc
(x

(2b+x)

» BT

) IIEI R T x = a BIAEER, T (b,0) hLRHFR = BIEC £ (x) MFAIHIT = 4a—b| .

TR BRI TERT, MRS R B AR AN B A PR AL I R B R A, BRGEIUAE R, SR B &

LR L
Bl (2013 4 [H 11 HBILE) CHIEREL f(x)=cosxsin2x, FHILGERHIRIIZ().
Ay = (x) EEBRT A (n,0) LXK

B y=f (x) WERXT L2k x =7 #fF.

f(x) B
f(x) R
BT AT A, Wy = £ (x) IR T A (m,0) ALtk T ph I 2 o i A2

C.
D.

f(x)+f(2n—x)=0. KN f(2n—x)=cos(2n—x)sin2(2n—x)=—cosxsin2x=—f (x), FrLhy=f(x) &l

{251 (m, 0) t X R, A IETH.

T B, Wiy =f(x) El‘]%é%?ﬁé;%x:gxﬂk, WS 1 AR f(x) = f(n—x). BN
f (n—x)=cos(n—x)sin2(n—x)=cosxsin2x= f (x), ATLhB iEHi.
T C, BN f(-x)=cos(-x)sin2(-x)=—cosxsin2x=—f (x) . ATLA C HiiR,
T D, B AMBIEMMELE L6 nJHEMAT =2, Ll D 1M,
AR FFHBERREE
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TEH R PR A B PR BUE R, FH e BUR WIPE R AT, & S5t R R INEUE, 456 CR%it,
BHTRAGREE, &k, R A LS & 2R DL 450 Ak ie B Rk i B 3, fERMT SRR B . &=
R ER DGR I, SR B AP AR R o DU e 2 S R R A [ (1 R
S ok R SR

B 1 (2014 FAE 1 ECEHE R (x) BE S8 R, & f(x+2) B, H f(1)=2, 1

f(8)+f(9)=()-
F()==1(=x) ap{ (%)== ()
f(x
(9

TP T , L
fifthr: 7k .EHEAMEI?{]((HZ):]((_HZ) TS ) » L (X)=—f(x+4),

f(x+4)=—f(x+8)=—f(x) RIFTLLAIAT =8 . FrLL £(8)+ f(9)=f(0)+ f(1)=0+2=2.

TiiET B f (x) AR AL B (x)=—f(—x), 1% f (x) FIEHEIET (0,0) X FR. BN f(x+2)
BB B f (x+2)=f(2-x), HIEL 2 BB T () BB x=2XFR. H45ie 6 5T =2x4=8.
f(8)+f(9)="f(0)+f(1)=0+2=2.

1

51 2 (2021 4542 [ 1 SO T12) 1t F(X) H7E SU0N R M97F B, HL  (x+1) = £ (%), % f (‘gjz
5
me(3)-0).

ﬁzﬁﬁ 73/2* E’ﬂ%ﬂ%‘aﬂ

1
3 b

CHIF (14 x)=—F(x), FTBA f(2+x)=—f (x+1)=f(x),

an

{f(x):—f(—x)

f(1+x)=f(-x)

5 1 1
BT=2. f|2]=f|-=|=2.
N (:J ( 3] 3

Jivk s S 1AM 2 48 £ (x) FUBHESE T (0,0) BRI, X =%$H3Xﬁf<, ks 6 WET =2,

f(§j=f(_lj=1°
3 3) 3
Bl 3 (2021 FE Az F G RLRE T12)BERH f (x) HE SN R, f (x+1) AT REL | (x+2) Al L,

Yxe[L2]wf, f(x)=ax’+b, % f(0)+f(3)=6, UllJf(%jz()c
x+1)+ f (-x+1)=0 f(x)=—f(-x+2)
o™

(

f(x+2)= f(x+2)=f(-x+2)
f(x+2)=—f(x), #f(x+4)=—F(x+2)=F(x), FPAAMT=4. Frid £(3)=F(1)=0. FA
f(0)=f(-1+1)=—Ff(1+1)=—F(2). B uxe[L2]W, f(x)=ax®+b, FrLhth f(1)=07Fa+b=0. A
Hf(0)+f(3)=6, HILAf(0)=6, f(2)=-6. Maa+b=-6. fiilbha=-2b=2. ik

(2G5
2 2 2) 2

TRk R AR 218 f (x) EIRR T EZ x =271 (L,0) MR, NHEiR 65T =4,

e B 2 ZE0 3 AR TR, 0TI AR A I A SR B S, R S, A
5 NI EEAT A, MRS, AT RIS . DOt 2, 58 il i B A A A
PR IR B EE AT 3], ] 4 BA S REZAEVEA RILRGR, X TR R R 2R, #S
AFERAME R XTI, SRR AR NS AR, AR08 DL S50 e IS B 30, MR L
REfRTER . R ELDREE . BATTRT LA I X ARk gt ol 390, SR SIS A 7 B, B bR HE B A
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RERI= FI AR R HA

SR PR B AR PO A SR A PR AL, X AT AR B AL R 5 0t T4k 5 o KR SO F 4 1
RiFS e B MM — IR, JLFHGE A R U B, X2 5, 1B, SRR GS
.

Bl 4 (2022 - & [E ZFE T12) CRER S f(X), 9(x) M0E U R, H f(x)+g(2-x)=5,

0(x)=  (x-4)=T. #y=g(x) MERETEL =255, g(2)=4, W3 1(K)=( ).
k=1

f#: TiE— H2-xEHg(x)-f(x-4)=7%H x Fg(2-x)-f(-x-2)=7 ©, XHH 5
f(x)+g(2-x)=5 @, H@MOUTF f(x)+f(-x-2)=-2 @. L 2 W f(x) HEEZET (-1-1)
XFRe XN g(x)=f(x=4)=7, y=g(x)WEBKTHL x=2X8%, it 37 f(x) WEGKT
X=-2 0, XL 63T =4.4x=0, f(0)+g(2)=5,R0 f(0)=5-g(2)=1, Ll f(4)=f(0)=1.
M x=2H, g(2)-f(-2)=7. B f(-2)=9(2)-7=-3, Fibl f(2)=f(-2)=3. 4 x=1H,
f(1)+9(1)=5, g@)-f(3)=7, M f(1)=-1, f(-1)=Ff@1)=-1, U FQR)=Ff(-1)=-1. ik

i f(k)=5[ f(1)+f(2)+f(3)+f(4)]+f(1)+f(2)=5x(-1-3-1+1)-1-3=-24,

TP BUTE— (X)) FEMEOT (-1 -1) oL xt BR, XA y = g(x) IEHE T B x = 2 47K,
Bl g(2-x)=g(2+x) @, Ax B+ x 13 f (-x)+g(2+x)=5 ©. HRQ@O W f(x)=f(-x), &

22
F(x) MBI ET x = O XIHR, 5 673 f (x) T =4. 77— > f (k) =—24.
k=1

AT AR MRS &, A EH E AR, IS ZN TR AR f (x) R AR
2o BIIN T SRR B AR HE L, A — AR . ] 4 A — RS I ZR G YERH, AbEE g (X)
RIEIHR SR T B X = 2 R RIS AL BE A A RR AR AR 55 40— DR . BORZAAE RS R KA H
Pad, A REAEREIN A R AR

4, g5ig

il 5 R BSOS FRAE AN B R A AL O R TR AR, X 2R e 25 LR AR M . fEHCE b, AN— MR
BRI, BEKR SR A S, R ENE A A L, R, 85
R EGE ISR . T AEZ B 5 ZRNRT 2 AR M SR . PRk 5 B PR A BT, T b Ak
P ORRRIE, JEXARIER SO I . A ST P RB A AL IR A, TR — L
RER R B B EAT B AR HESAIICIZ . BE A EPE . XRRIER ARG R, 1R 2 5 2h G ek 50 i
P i RBURI 2 B ]

SE 3k
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