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Cau 1 (1,5 diém) |
(a) Cho f(z) = |z[*, z € R. Tinh f'(z), f"(z) v6i moi z, va ching 6
ring f”(0) khong ton tai.

(b) Gi4 st f : R — R 1a mot 4nh xa kha vi sao cho sup |If(z)] < L
R
Ching 6 ring f c6 mot diém bit dong duy nhés trén R (tidc 1a ton tai

duy nhit mot gia tri € R théa mén phuong trinh f (z) = z).

Cau 2 (2,5 diém)

Gia st ring o € R, f 1a ham s thiyc kha vi cip hai trén khodng (o, 00) v&
My, My, M, tuong ting 1a céc can trén bé nhat clia | f(z)], | (z)], | (=)
trén (o, 00).
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Biing céch tinh todn cic hing s6 Mo, M1 v M,, hay ching t réng trong
trudng hgp nay ta ¢ dang thic M7 = 4MoM,.
Cau 3 (1,5 diém)
Cho F(z) 13 ham s6 thuc kha vi lién tuc, x4c dinh trén doan [a,b] CR
sao cho F(a) <0, F(b) > 0 va
0< K <F(z)< Ky (a<z<b).

Chiing t ring ta c6 thé stt dung phuong phép xip xI lién tiép (phuong
phéap lip trong ching minh dinh 1y &nh xa co) cia Banach dé tim nghigm



ctia phuong trinh F(z) = 0. (Ggi ¢: Xét ham bd trg f(z) = z — AF(z), v&
chon A sao cho ta c6 thé quy viéc tim nghiém cta phucng trinh da cho v&
vige tim nghiém ctia phuong trinh f(z) =z, v6i f 14 axh xa co.)

Cau 4 (2 diém)

Gid st A, B 1a c4c t8p con clia khéng gian métric (X, d). Ching 16 ring

(a) int(AN B) = intA N intB;

(b) intA U intB C int(A U B);

(c) AUB=AUB,

(d) ANBC AnB;

(e) Néu B latap md thi ANB C AN B.

Xay dung céc vi du thich hop d8 ching 6 ring cic bao ham thiic trong
(b), (d) va (e) néi chung khéng c6 diu bing.

Cau 5 (2,5 diém)

(a) Gi4 st z(¢) 15 ham s8 thyc lign tuc, xAc dinh trén doan [a,b] C R,
a < b, c6 tinh chit hwzaﬁv& = 0 v6i moi n == 0,1,2,.... Chitng minh
ring z(t) = 0 v6i moi ¢ € [a, bl.

(b) Cho f: R™ — R I3 mét dnh xa lign tuc. Chiing minh ring néu t6n
tai p € R sao cho _He_ﬁw.oo f(z) = p, thi £ 13 bi chin va lién tuc déu trén
R™, |
(c) Cho o, 3,~ la chc s6 duong va a,b € R, a < b. Ky higu béi K t4p
hop céc ham sb lign tyc f : [a,b] — R sao cho {f(a)| < v v

|f(z) — f)| < Blz — y|*
v6i moi z,y € [a, b]. Chitng minh ring K 13 t4p compic trong Cla, b].



