23-24 MEZ BT RS HE R

silvermilight

2024 % 1 H 27 H
BRIUESE, MRETEEIER, WA —ERmIME, WOlfs H 52 ade B B k. —rzm

— (10 points) AUAKTMCHRTFUCEEN; I HI%HE ME ;zm{z Co }Llwz
k=1
Solution Cauchy WEHEN]: #Ve > 0,3N > 0,Yn > N,m > N #H |a, — an| < &, WEI{a, 1K
S
- "L (—1)kHt .
ﬁﬁﬂanzzi s A m<n, N

L2024
k=1

N
Z k2024

an — a’ﬂL‘ -
k=m+1
n n
1 1
< Z 2024 < Z k2
k=m+1 k=m+1
k=m+1
1 1 1
= —— =< —
m n m

A, JFES % <e WHN= EJ , W vn > N,m > N%‘Kﬁmn —a,,| <&, #& Cauchy WshE
R0 o A AT

— (35 points)

1. *T&BE hm nz

2+k2'
Solution W f(z) = 1+le , W f(x) € Cl0,1) , W f(x) AR HA R KL arctan 2.
n 1 1

1

1
Jﬁﬁ:/f(x)dx:arctanm :%
0

0

1



2 (35 POINTS)

2. KA lim — T

z—1 1—1‘—‘1-1111,‘.

Solution % t=x—1, MW t—0, HAMIKX L'Hospital 7N

1) 1
N :1
R =lim —t+1In(l +1)

~im (I14+In(t+1))(¢ —|— 1)t —1
= 14+

t+1
o (1)) + A+ 1)
t—0 _(t+11)2
=2

2

/JL thsint dzx
D% 3 0
3. RIFR lim IR

Solution 1 f(x) :/ et dy , HTWBBREE R LES, M f(z) e DR), H f'(z) =
0
2$565inx2
Hx— 0N, 757 E#ER0, TRMER L'Hospital ¥2: 0
T 6SlIl.L2 (1 +x6)6sin7;2 1

2
)?Jﬁ—hm =lim-———— = —

1+16 x—0 3 3

400
. arctan x
4 K / 0
1 .Z'

Solution

+oo 1
/ arctan x d <>
1 x

arctan x
( )]
+ -

_.|_

+

NN e »Mﬁ
+
N~ N~ N~ N
— ’\
= +
8
7N
RM‘,_.
I
—
+| =
8
N
N———
o,
&
(]

5. JRXWAL r = /cos(20) Fr ¥ 1H EE I THIA.



3 (10 POINTS)

K 1: WAl

Solution & 1 RYIXNALER T ol 5y 5K, #EATAT LR T 5L T 28— RIRAGHR 73 A

s us
y 4
0

Jizl = 4/ %cos(?@) df = sin(26)| =1

0

— (10 points) iF# Cantor EEE: # f(x) 7E [0,1] Fi%ELE, W f(x) 7E [0,1] E—FELk

Solution ¥ E = {t € (a,b] | f(x) 7F [a,t] L—FELL}.

i f(z) € C[0,1] » ¥ Cauchy ILEEHLH Ve > 0,35 > 0,Vzy, 20 € [0,6),|f(21) — fz2)| <&,
fz) 16 [0,0) b—Buks:, Ll § € B

E+o HA LR 1, A EES E A L#A, id supE = a.

ME o = 1.

% o« € (0,1), M Ve >0,

H f(z) € C[0,1] , # Cauchy IWSCEHEE, Hleg =¢e, M 35y > 0,Vzy, 29 € (— 5o, a+ ), | f(21) —
fx2)| < eo.
HaN EMEHR 38 >a-2,8e E, W f(z) 7€ [0,8] L—8iES We =e, W

36, > O,\V/Qfl,xg S [0,5]E|IE1 —.7}2| < 61, |f(.'171) — f($2>| <&
B s = min{%",(?l}, }H\U Vri,T9 € [0,6]E|!IJ1 —1‘2’ < 6, 11 ]—5 T2 ﬂ‘ﬁ@ﬁ#?@@ [0,5] WEJZA

(o = do, e+ 80) M. #L|f(21) — flaz)| < e Pk fa) 12 [0, + %] E—B0ELL
HUAA o+ L e B, 5a=swpE FE. Ma=1, f(z){E 0,1 L—BUELL.

1
Pl (10 points) K& f(z) = / o — tle’” dt 2 R /M.
-1



5 (10 POINTS) 4

Solution 73 LAF =&AL 18
Lz>1, W
ro L . o
f(l"):m/ e’ dt—/ te’ dt:x/ el dt — = et
-1 -1 —1 2

1 2
;/ et dt
—1 —1
1 2 1 2 1 21 1 2 1 2
f(:c):/ te' dt—:c/ e dt == ¢l —x/ el dt}/ el dt
-1 -1 201, -1 -1
3. -l<z<l, W

1 1
—:L‘/ et dt—/ tet dt—l—/ tet2dt—x/ et dt
x(/ et dt

1
KIFAH f(x) :/ e’ dt —/ e dt, f'(z)=2¢" >0, K f(x) BIHEY
—1 x

H f7(x) = 2¢° JHEREL &0 £/(0) = 0, #k f(x) 76 [—1,0] L EiEusog, 76 [0,1] b oy,
£ o =0 B f/ME e — 1.

1

1 1
T etzdt—2/ etzdt>2/ te dt—e—1, M e—13 flz) £ R FHIBML.
0 0

-1

2.z < —1, M

et dt) —|—e—em2

B (10 points) EFREAMLIREE: FEE f(2) £ R EATS, H £(0) <a< f/(1), WAFELE
£€(0,1), 113 f'(¢) =

Solution % g(z) = f(z) — ax, WA FUEH 3§ € (0,1),4'(¢) =0.
g(z) = f(x) —ax € C[0,1], XA _FIESERE) Sl 2 H AT H g(z) 7E [0,1] B &/MAE.
g'(0) = lim M <0, Ela}%'ﬁm%ﬁ@_f%ﬂ 36, > 0,Vz € (0,01), g(x) < g(0).

x—0

g (1) = lim 9(@) = 9(1) >0, HFEHRTHERTE 36 > 0,Vz € (1 — 2, 1), g(x) < g(0).
FITEL g(0) #1 g(1) %BT;E g(x) £ [0,1] ERyE/ME, #uRMAETE (0,1) ERFEAD R ¢ IS, ¢ [
It AR /B

NN g(z) € DI0,1], H Fermat 51FATE1 ¢/ () = 0, 1FiE.

75 (10 points) B f(x) € R[0,1], H f7Ex =0 4AES: IEH: B o(x) = /xf(t) dt (0 <
x < 1) fE =0 KA SFHEET £(0). ’

Solution f(a:) 1E =0 WAELE, # Ve > 0,36 > 0,Vz € (0,6),|f(z) — f(0)] <&, HP f(0)—e<

f(z) < f(0) +
FH 7E 1 ﬁ\%f?ﬁ A Vo € (0,0), (f(0) —e)x < o(x) < (f(0) + &)z.

FirbA Ve > 0,38 > 0,Vx € (0,9), (0 )—5<%<f(0)+5

FTEL ¢, (0) = lim pl@) _ £(0).

x—0+ xX



7 (10 POINTS) 5
+ (10 points) # f(z) 7€ [0,1] LHESM FEE, IEW:

an B (2) -0 ()] -

Solution MM f(z) € C[0,1] N D(0,1), #i Lagrange H{HEH, H

> [r(5)-r (2] - ;,Lkéf/@k)

=1

BAHE Acao =021 = F,op =5 an =1 500U {6}, i f/(x) € O0,1), 1 f/(2) B
S HARRE f(z). %

i [ (5) - ()] = St @ = [ Swae= 1O

J\ (5 points) #HH f(z) /£ R BHM#ESLN TR, BAAEEH C >0, #15

k
E‘ﬁ‘gke( 2n ’n)C(%1 %)
1

sup (|21 f (@) + |f"(z)]) < C

W FIEEE M >0, {415 Su£(|$f'($)|) <M.
xE

Solution M L7 E AT A Vo € R, |z]?|f(z)| < C, |f"(2)] < C.
1. Jz| <1
flo) ABHESESHL W f'(2) € O-1,1], B af'(x) € C[-1,1], HASEEHEATHN IM, >
0,V € [—1,1], |z f ()| < M.
2. |z|>1
f(z) B ZNESSE, V| > 1,

F(a) = Flao) + F(ao)x — a0) + L (@ — o (1)
RNz =20+ !Ii)’ H
flan+ 7o) = flan) + L0 L )

P F T 3, FETTT

wo.f'(w0) = 3 f (20 + xio) —agf(zo) — %@ (3)



8 (5 POINTS) )

EXAUHE IS HE =0 A R, WATFIENE -SM AR E, ZENHAGRAE (0 +
L2 f(wo + z%,) HEAT At

Zo

: ! 2 1 flx +?10
zof (o + )1 = (wo+xio) f($0+;)—2f(xo+%)_((;g)
L2 1 1 f(xo—l-%)
<l o o e 0]+ P22 @

x5 f (o + i)

1.5 1
— — 3
< [(xo + l’o) f(zo + xo)‘ +

Zo
< 4C
¥ (3) RENLxHE, K (4) RN, B
0] < [ ao-+ )| + fa )| + L5
<40+ 0+
_11C
T2

Z5 b, BUM = max {M;, 1Y, W Ve € R, [zf'(z)] < M, # M N |af'(z)] FI—A EF, BARAR
INTH BT, B sup (|zf(2)]) < M.
z€R



