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M {an} A {bn} YCSLE R — MR,

7. Stolz EERENMA
(1) Stolz EH: # A € RU {*oo}.
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”—>°°\/ v )= n—=00 \/2n2 + 2n — 3 ++/2n2 +n

1-— 1
= lim

e \/2+,_n2+\/2+

_ SV 11
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(5) Vn > 1, &AA |(1 )cos(nlo!)| < - %/| BT lim ¥V2=1,
n—oo

TAH 9&1\/? LA lim (1 — ,\}/i)cos(nw!) =0.
(6) Vn > 1, &MA |(sinn!)(%2)10) < L. TAH kG RETF
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(7) Vn > 1, &MA 3< (1+2"+3")7% <33, Fiz&E lim ¥3=1,
TAYKEREZT S lim (1+2"+3n)% 3

(8) Ve € R AR Vn > 1, & x,, = sinsin---sinz, W 2,1 = sinx,.
_,_/

% sinz > 0, M| x5 = sinsinz € [0, sml) A Vn =2, 3K x, >0, FEH
Tpyy =sinz, <z, BEPEFRZEZ LT {2,) Ko XERBRA o. §T
Vn>1, ¥H r,.1 =sinz,. ¥ a=sina. HERAFEF 0<a <1, N a=0.
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(1) o = 52" (2) 2 =nD",
R (1) T hm Ton = hm 2n+1 =1, H 7}520332"“ = —nli_g.lo ntl — 1,
B H I {z,} Z!’L’*i.
(2) Vn > 1, BANA z9, = 2n, BT 433 {z,} LF, BHILLHK.

5. B vn>1, 3K z, >0 H hm Tn =a. KiE: lim /T2 - T, = a.
n— 00

WEBA: vn > 1, &AMNH A
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n
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X1 T2 Tn
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n—1 n—oo
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n—oo Iy, n—o00 (n —+ 1)' nn n—oo
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(2) vn = 17 4'\ Ty = (p+1)(1p+2p+,,,+np)7np+1’ Yn = (p+1)np’ DN

B =20 (e D0+ 17— (0 ) gt
Yn+1 — Yn (p+ 1)((” +1)r — np)

(p+1) Y (k= 3 (710t

p—2
plp+nP~t + (p+1) kX_:() ()n*
1 p—1 r=? P\, k - p+1\ Kk
2p(p+ e+ 2 (D)n* — 2 (")n

pp+ Vvt 4 (p+1)'S (@)

—2
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k=0 k=0
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. X 1—T 1
— Jjp 2l m

n—=00 Ynt1 — Yn 2

. 1P+ 2P 4 ... P n
hm( — )
np p+1

n—oo

BE {2, HE 21 =1, xpy1 = —. K lim z,.

Itzn n—00

JERH: Ak 1. aRE A TR V> 1, 3¥H 2, >0

THE lim z, =a: ‘/“?’2 L EER o= H—a, Vn > 1, £MA
n—oo
| | 1 1 |z, — al < 1 | |
Tp+1 —al = — = < Ty — al,
1 l+z, 1+4a (I+z,)(14+a) 14a

TA |z, —a] < (1-41-(1) |:c1 —al|, ¥t w ki8R 3L 5 % T ke BT IE 4518 AR L.
E: FAAMIR lim o, AERFT o, W@ WEFEMN 22 TH 0= .
ﬁ-\h*&ﬁ’cﬁ’ﬂ%"a’ﬁ% a>0, & a= f L
FiE 2. Vn>1, 2L ay = zap, by = Top_1. HZAVEX n>1 B AT
Y2 HEIE 0 < a, < apy1 <1, 0<bpypg < by
% n=1 E]:j_, blil’l:l,al:
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PR PTIEL#3T n > 1 Rz, N&AMA
1 1

g =
1+an+1 ]-+an
1 1

1+ bnta < T+bpa
FRBEF RN ERPTEL RN IEZE 0> 1 H R, Eb%‘ﬂ)‘]i]‘ﬂ&iﬂéﬁu {a,}
B {b,} Mook, AR Jiy AB. X Vn 21, an = 135, bnp1 = 17, M
W B EENTH A= g, B= 4, LW A+ AB=1, B+ AB=1, ¥%
A=B WHRAEETE0SASL, W A=Y51 BF {2,) 9FHA T 5
BHCTT 7] L Bt lim o, = V;

O < bn+2 -

0<an_,_1 =

9. Ha>2 HEH Vn>1, 4 2y =3 L. Kik: %) {2} Kbk,

k=1
WERR: 735k 1. T4 {2,) LAEEE vn > 1, HA
s k2 S k(k— 1)
k=1 k=2
" 1 1 1
= 1+k2(ﬁ—g)_2—ﬁ<2

FRGEAERZLT o) {a,} 1ok
A 2. Ve >0, 4 N=[1+1, W ¥n>N & Vp >0, HAA

n-+p 1 n-+p 1 n+p 1
|33n+p*1'n| = Z kfag Z ﬁg Z m
k=n-+1 k=n+1 k=n-+1
B GRS L S E
W k-1 k n n+p n ’

# {r,} A Cauchy #7|, A mifék.
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10. X {an JARE VR =1, by = 3 and® (Jg < 1). Kif: #F) {b,)} Hbk.

MERR: AR T4, M > 0 4£4F Vn > 0, ¥A |a,| < M. Ve >0, &

log £0=laD
=[P+
log |q]
N Vn >N VAR Vp >0, BNH
n+p n+p n+p
o=l = | 3 ad[< Y Jarllal <M Y lalt
k=n+1 k=n+1 k=n+1
nt+l(1 — |glP n+1
lg|" (1 — [q]?) <Mlql e
1—|ql 1 —|q|

W {b,} A Cauchy %3, B sk
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11, £ Y > 1, Janss — anl < boy @ { 30 b} AL, KiE: 55 {a,) MEE.
k=1

WERR: BT { f: b} MK, #ZH3F| A Cauchy £, A Ve >0, IN > 0
k=1

n+p—1

n+p—1 n—1
A3 V0> N A >0, A S b= 5 b- Y b <e TR
k=n k=1 k=1

n+p—1 n+p—1 n+p—1
‘an-&-p - an‘ == ‘ Z (ak+1 - ak)’ g Z |ak+1 - ak| g Z bk <E.
k=n k=n k=n

# {a,} A Cauchy 3|, K dmis.

12. X 0<c<l, ;=5 BVn>1, a4 = C+2‘Ti, K&K {x,} BRI,

g BAMN n>1 ARFBEHFEN <z, <2y < 1.
ARSI 0<ay <1, 21 =5 < 0 =gy <1 ®FEM n=1 &,
SRR FTIE L3635t n > 1 AR, M A&AA

_ 1 2 2
Tntz = Tn1 = (254 —a3) 20,

0<api2=13(ct+a2,)<i(c+1)<1L

LBPPIELER AT n+ 1 &Lk .

TAGRFEFNET PR R HETER n > 1 HR. MNEKF {2,}
Y AR LR REMBEN o HRFMI o<1, MBBHEX R XUAR
MIRE WU EHEZNTH a=3(c+a?). a=1-V1—-c.

13. ¥n>1, 4 ap = > EU KiE: #5] {a,} H5K.
k=1

WERR: A& 1. Vn>1, 4 b, = asn_1. W&RMA

2n—1 (_ )k—l n—1 1 1 1
b, = = - =)+ ——=>0,
> % > G W T
k=1 =1
1 1
bupt by = ot 5 <O

H it {b,} B LA 0 AT, Afld, &R {ag, 1} K. X Vn>1,

1

a2p — A2n—-1 = —%7
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HE 2. Ve>0, 4 N=[2]+1. U Vn>N KA Vp>0, &MA

ntp k—1 P n+k—1 P k—1
_ (-1) ’,‘ (-1) ‘,’ (-1) ’
|anip —an| = ’ Z L - Z n+k - Z n+k
k=n+1 k=1 k=1
_ [5]( 1 1 ) 1
= — n+2k—1 n+2k n+p
e 1 1 1 1
g .
n+1 kz:l(n+2k+1 n+2k)+n+2[§]+n+p
3
< —<e.
n

B {a,} A Cauchy 3|, M sk,

14. & by >a1>0. Vo> 1, BEFRE L apyy = 2025 by = fe JEH:
3 {an}, {bn} ¥ BA AR R IR

WERR: B X Z@ T4 V> 1, FAMA a, >0, b, > 0. L HEERE X1F
2a,b, <an—|—bn

n+l = X = bpt1-
Gn+1 a, + by, 2 +
TR > LA anp = 2945 > an, b = 230 < by LRHI] {a,)

BB, mBT] (b} FATHE. 536, Vn > 1, i’Vh‘ ar < ap < bp < by
N oy 9B A R 2T Se BRI A, R EMIRS A a,b. X V0 > 1,
EMA byyr = $(an +by). HIEZEATHFb=L(a+b), & a=0b.

15. a1 >20>0 BVn>1, AF 2,00 = /Tnii1dn, KKI| {r,} 9HRIE.

fR: AL BARTHVn > 1, 2, >0, TR logz,io = 1(logzpi1+logz,),
B T A log 2pgo —log T,y = 75(10gxn+1 —logz,), #&

n

logz, = Z(logwk—xzﬂ)ﬂogwl
k=2

1.4
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I
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2

1
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2 2271171 _ 3/, 2. ((z1\2 227%
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FiE2.Vn>1, 4 a, = xon, by = Ton_1.

AR n>1 BERAKFEHEIER: a, <bp, an < bngi-

Y n=18,a =z <x =by, W by =235 = /2122 > 21 = a1, IFIE.
BAXPTIELE 3t n > 1 ARz, W

an+1 = T2p42 = \/m =V bn+1an g bn—i—ly
bni2 = Toni3 = /Tanr2Toni1 = VOny1bni1 2 anga,

HEPPTIELZE S n+1 LR,
WA T P EE RN IR n>1 L. w4 Vn>1, 3K

b1 = Tont1 = /T2nTan—1 = Vanby < by,
Gn+1 = T2n4+2 = \/T2n+1T2n = V/ bn-‘rlan 2 Qp

BT {a,) BRG] {b,} LRBR, 12 Vn > 1, ZNA a, < by, N
#7) {a,) FAHEE LV b A LR, @] (b, LRBRELAL o A TR,
T A LR BEF|HE, RERRSHH a,b. BT Vo> 1, KMNA
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B a2y = bpyian, b2 = apb,. BB HFEN T4 o? = ab, b? = ab,
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KK (1) TARAA ] {0} A8 9 % H A
T& AR, ¥n>1, XL 2, = > L. % Cauchy RUFHF| {z,}

k=1

AH A2 Vn,p > 1, BAVAA |znipy — 2] < 25 TR Ve >0 UK Vp >0,

FAN=[2]+1, W Vn>N, HHF |2y — 2| <e, B {z,} #HX (1).
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2)vn =1, X z, = (—1)". WK {z,} KiK. 12 Ve >0, FR p=2,
N=1, 0 Vn>N, 3K |2y — 2, =0<e.

(3) A F R TV R R (3). MRIESR. MRIK 3k, 0> 01843 k> ¢ B oy # 2y
Le=tzp—al BRp=k—¢, N=1 dmn="( 0 |z, —a<e. FA.

(4) && (4) e Lt £ &K (1).

TaRiERFE (5), (6) #iiEHE Cauchy £ N FN.

Cauchy EM = (5): % {x,} A Cauchy #73|, AR 2 Ve >0, 3IN; >0
1 Yn,m > Ny, A |2, —am| <e. 4 N=N;+1, R4 ¥n > N, #&A
AR |, —an| <e, ¥ (5) ARL.

(5) = (6): B (5) T4, Ve >0,3IN >0, A& n>N,#kA |z,—ay| <e.
TAES N.=N,A.=zy, WA EZ n> N, #tA |z, - A|<e.

(6) = Cauchy /EM: & (6) £Z|7TFh, Ve >0, IN: >0 B JA: €R,
A& n>Ng, A |z, — Ag| < 5. & N =Nz, U Vn,m> N, &A1A

|20 — Tin| < |2 — Ag| + |20 — Ag] <e.

17. & {b,} PRELT +oo. & lim Pt = A € RU {£oo}, Kik:
3o bn—bu—
lim 3= = A.

n— 00 n
WERR: ALEFEIE AcR GHEM. N Ve >0,3IN, >0 #7F Vn> Ny, BFH

Gp — Ap—1

bn - bn—l

-4 <

ALBP (A= £)(by — bp1) < n — an_1 < (A— 5)(by — bp_y). HHTIH

n

(A=)bn—bx) = (A=3) D (bu—biy)
k=N1+1

n

< Z (a, — ag—1) = ap — an,

k=N;+1
n
3 £
< (Atg) Do (b —bia) = (At 5)(ba — bw,),
k=N;+1
an—a € an __an,—Ab b a,—a
M |bn_b§§ —Al <5 X - A= —%)(bn—bgf —A), #
al_A < N, —Ale an — AN, A a N, —Ale E
b = by by — by, b 2

2 (b)) nzo 48T +oo, A ANy > 0 4£4F Vi > Ny, 3K b, > Zlan, — Aby, |.
AN =max(Ny, Np), B Vn > N, MA |§= - A| < §+§ =e. FiE.

TERIE A=+o0. 2T A= —c0 89FH, TBLFEHKT] (—an)n>0
TR AR AR A = +o00 B9,
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VM >0, BRI K e, NG > 0 A Vo > Ny, A Gl S o0 B
Ap — Ap—1 > 2M(bn — bn_1),

H 2% 7T 1F a, —an, > 2M(b, — by,), HERENA
Zl S oM + an, —bZMle.

1a (bn)n>0 %ﬁ'ﬂj—_ +00, E‘]ﬁk‘ ANy >0 ’fifg‘ Vn > Ng, ’%{.’ﬁ]ﬁ
1
by, > Mle — 2MbN1|.
FHAN = max(Ny, Na), IRA Vn > N, BMA ¢ >2M — M = M. fFik,

18. & {b,} mAFLEALT 0. & lim a, =0, lim == = A € RU{+o0},
n—oo

bp—bn_1
n—o0
KIE: lim o= A

n—oo ’n

UEBH: Kk —Axbk, &AVTRIL {b,} PAER, TUA {-b,} £BHK {b,}.
BT {b,} PHRFRABEAT 0, W Vn >0, HH b, >0.
BHRABIZK AR, N Ve>0,3IN>01E/F Vn>N, 4%

Ay, — Q1 1
L ot | P
bn - bn—l ’ < 26’

LBPHEMA (A= £)(bp —by1) < an — an-1 < (A—£)(by — by_1). HILT 40,
VYm >n> N, &A%

(A= 2)bn—bm) = (A=3) fj (b1 — by)

2
k=n—+1
< Z (ap—1 —ag) = ap — am
k=n+1
e m e
Al L bR) = (A4 ) (bn — by).
< ( +2)k:zn;1(bk 1 bk) ( +2)(bn b’m)

AEEXF4L m — oo A ALK {an}, {bn} 4T 0 TF
(A - %)bn <ap < (A + g)bna

WP |4 — A < § <e. WBLTT Ao ATIELE I AR .
TEMBIX A=+0. 2F A= —0c0o KX, TELFEHKI (—an)n>0
Tl AR A = +oo BT

VM >0, MR K Fe, IN > 0 24F Vn > N, HA g2n=t > 2M, B

Ap—1 — Ay > 2M(bn_1 - bn)

W Ym >n>N, 3H a, — ay, > 2M (b, — by,). £LXF 4 m — oo FFIH
#3 {am}, {bm} BT 047 ap = 2Mb,,, #fm%e §= >2M > M. ¥FTIE
2518 LB AL R 2.
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19. % lim Y ap =a € R, KiE: lim%Z =

n—oo k=1 n— o0

WERR: Vn > 1,4 b, = > ak,cn—Zak M ap =cpy1 —cn B g =0, 3K
k=
n n
b, = Zk’ Cht1 — Ck) chk—i-l chk
= k-1 ck—chk—nan ch

n

lim ¢, =a, MW Stolz LT lim 1 > ¢p =a, VbR EH &N 4
1

n—oo n—oo k=

A“

. a1+ 2a+ -+ nay, . by . 1 2
lim = lim — = lim E(ncnﬂ — ch)

n— 00 n n—oo N n—00

20. & lim a, =a, KiE: lim 55 Y (}ar =a.

n— oo n—r oo k=1

MERA: Ve >0, MR E X T4 IN; > 0 4F Vn > N, A |a, —a| < §.
EEH VEEN (1<k< N, #AVHA

. 1 /n
nhﬂngo on (k> lag —a| =0,
W 3N, >0 454 Vn > No, 8H 5 (7)|ar —al < WA

3\a|€+ 1]>

€
3Ny °

N = max (Nl, No, [log2

A Vi > N, £MH

1 & (n = "
L (o (o
k=1 k=1
1 <& (n la] 1 K (n
= W};(,{)(ak_a) ‘\? TZZ(J%—CH
N1 n
€ 1 (n 1 n
S 37 %(k)'ak_a+2” 2 (k)'“’““”
k=1 E=Ni+1
€ € e 1 - n
< = — . N — .
373N, M tyan 2. (k)
k=N;+1

/
Wl N
m
+
W ™M
[\
:"‘
bl
(]
R
> 3
N—
\
m

HPFIELE L A .
JE: ZEBEAE ) Stolz B



