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HD GIAI DANG TOAN NANG CAO CHO HS LOP 7

DANG DAY SO LA CAC PHAN SO:

1 | 1 |
i 1. Tinh oi4 tri cta bidu thiec A= —+—+—+ ...+ ———
Bai 1. Tinh gid tr1 cua biéu thirc A = 12 23 34 (n—1).n

Nhdn xét: Ta thay cdc gid tri & tr khong thay doi va chiing va ding bang
hiéu hai thira s6 & mau. Mdi sd hang déu c6 dang:
m — 1 1 ‘A . <\ A X A M .z AR N A A 2

m 0 bam (Hiéu hai thtra sO & mau luén bang gia tri & tir thi phan s6 d6
ludn viét duoc dudi dang hiéu ctia hai phan s6 khdc véi cdc mau tuong tmg).

Néu ta c6 mot tong véi cdc dic diém: cdc s6 hang lién tiép ludn d6i nhau (sb trir
cia nhém trudc bang sé bi trir cia nhém sau lién tiép), cir nhu vay cic s6 hang
trong tong déu duoc khir lién tiép, dén khi trong tong chi con sd hang dau va sb

hang cudi, ldc d6 ta thuc hién phép tinh s€ don gian hon.

Loi gidi
p I 1 I 1 1 1 c 10 1A < .
Taco: A= (———j (———j +( ——J sau khi bo dau ngodc ta co6:
2 2 3 n—-1 n
I n-1
A=l-—=""
n n
Bai 2. Tinh gid tri cta biéu thte B= 44 4 |, 4
3.7 7.1 11.15 95.99

B = (i+ 4 + 4 +..+ 4 j van dung ciach lam cua phﬁn nhan
37 7.11 11.15 95.99

xét, ta c6: 7 - 3 = 4 (dling bang tir) nén ta c6:
S (U T W B 1. 1. 32
3 7 7 11 11 15 795 99) 3 99 99
7T 7?

Bai3. Tinh gi4 tri ciia biéu thic C= —+——+——+ .+
29 9.16 16.23 65.72
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Nhdén xét: Ta thdy: 9 - 2 =7 # 7% & tir nén ta khong thé dp dung cch 1am cia
cdc bai trén (6 tir déu chira 7°), néu giir nguyén cac phan s d6 thi ta khong thé tich
dugc thanh hi¢u cdc phan s6 khac dé rit gon téng trén duoc. Mat khac ta théy:

7

2—9:%—% vi vay dé gidi quyét dugc van dé ta phai dat 7 1am thira s6 chung ra

ngoai ddu ngoic, khi d6 thuc hién bén trong ngoic sé don gian.
Vay ta c6 thé bién doi:

(1 1 1 1 1 1 1 1j
= 1|l—-——tFt———Ft———+.t———

7 7 7 7
=7 —+—F—+.. +— .
(2.9 9.16 16.23 65.72) 2 9 9 16 16 23 65 72

_ 7.(l_ij=7.§=3§
2 72 72 T2

Bai 4. Tinh gid tri cta biéu thirc D = i+i+i+... 3
35 5.7 49.51
Loi gidi

Ta lai thdy: 3 - 1 =2 # 3 & tir cia mdi phan sd trong tong nén bang cich nao d6
ta dua 3 ra ngodi va dua 2 vao trong thay thé.

, 2( 3 3 3 3 3( 2 2 2 2
Taco:D:—(—+—+—+...+ j —(— — j
2\1.3 35 5.7 4951 2\1.3 5 5. 4951

35 5.7

3(11 1 1 1 1 3(1 3,50_25
= |t ———t . ——— |= | ——

2(1 335 5 7 49 SJ 2(1 j

Bai 5. Tinh gid tri cia biéu thic E = %+i+ ! ! ! !

t—t+—+
91 247 475 775 1147

1
51

Loi gidi
Ta thdy: 7=1.7 ; 91 =13.7; 247 =13.19; 475 =19.25
775 =2531 ; 1147 =31.37

Tuong tu bai tap trén ta co:

I( 6 6 6 6 6 6
=—| —+ - + - - =
6\1.7 7.13 13.19 19.25 25.31 31.37
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Ifr1r1r 1 1 1 1 1 1 1 1 1 1 1 1 36 6
= |-t —t——————F———F——— |= — | l-— |=— = =—
6\1 7 7 13 13 19 19 25 25 31 31 37 6 37) 6 37 37

Bai 6. (Pé thi chon HSG Todn 6 - TX Ha Péng - Ha Tay - Nam hoc 2002 - 2003)

So sanh: A= 2 + 2 +.+ 2 + 2 va
60.63 63.66 117.120 2003
5 5 5 5

T 2044 4243 7680 2003
Loi gidi
Lai ap dung cach lam ¢ bai trén ta co:
2 33 3 2 2( R o j 2

et -
60 63 63 66 117 200

== + +ot - == -
3(60.63 63.66 117.120) 2003 3 2003

~ 2( 11 j 2 21, 2 _ L 2
= —| —— + =—. + =
360 120) 2003 3 120 2003 180 2003

Tuong tu cach lam trén ta co:

5(1 1 5 5 1 5 1 5
B=—| ——— |[+—="—+—=—+——
4140 80,) 2003 4 80 2003 64 2003

1 2 j 2 4 1 4
+ = + =—4+—
180 2003) 180 2003 90 2003
= Tir ddy ta thiy ngay B > 2A thi hién nhién B > A

Ta lai c6: 2A = 2(

Bai 7. (Pé thi chon HSG Todn nam hoc 1985 - 1986)

So sanh hai biéu thirc A va B:

1 1 1 1
A=124 + + +...+
1.1985 2.1986 3.1987 16.2000
1 1 1 1
B

= + + ot —————
1.17 2.18 3.19 1984.2000

Loi gidi
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) 124 1 1 1 1 1 1 1
Taco: A= — | 1-——+—- +—= tot————|=
1984 1985 2 1986 3 1987 16 2000
1 1 1 1 1 1
=—||ll+=tt= |- | ——=Ft—+.
16 K 2 16) (1985 1986 ZOOOH
Con

1 I 1 1 1 1 1 1 1 I 1 1
B=—||l-—4———+. 4 —— | |=— || 4=+t — || =+ —+ . +——
16 17 2 18 1984 2000 16 2 1984 17 18 2000
1 1 1 I 1 1 I 1 1 1 1
= —l|l+=t. =+ =ttt . - +..+
16 H 2 16) (17 18 1984 17 18 1984} (1985 ZOOOH

1 1 1 1 1 1
= —||1l+=+. = || ==ttt
16{( 2 16) (1985 1986 ZOOOH

. 1 1 1 1 1
Bai 8. Chung to rang: §+B+2—5+~--+m<5 voimoine N

Loi giai
Ta khong thé dp dung ngay cdch 1am cta cdc bai tap trén, ma ta thay:
1 2 1 2 1 2

b

_< ) —_—
5 2413 46 25 68

_ v e
n* +n+1)> 2n(2n+1)

_ 1 oon 2 _ 1 _ 1
n+m+1)* 2n* +2n+1 2n(2n+2) n(2n+2) 2n*+2n

nén hién nhién < — 2 VneN.
n“+(n+1) 2n(2n+1)

A 1 1 1 1 2 2 2 2
Viytaco: —+—+—+.+———<—+—+—+.. g —————
5 13 25 n’+ (n+1)” 24 46 638 2n(2n+2)

I 1 2 1 1 A
nen:

ta phai so sanh:

That vay:

2
6.8 6 8 2n(2n+2) 2n 2n+2
2 2 r 1.1 1,11 1 I _1 1

.= b —— =—— <l
24 46 6.8 2n(2n+2) 2 4 4 6 6 8 2n 2n+2 2 2n+2 2
12 hi€én nhién v6i moi so tu nhién n

9
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I 1 1 1 1 1 1 1 1 1 1
Vay: —+—+—+...+ﬁ<———+———+———...+——

13 25 n+n+1)" 2 4 4 6 6 8 2n 2n+2

I 1 1 1 1

Hay s 3 s " i) 2

N 3 ., . 9 « R 1 3 + 5 + +ﬂ
Bai 9. Tmhglatmcuableuthu:cM:(1.2)2 (2.3)2 [n(n+1)]2
Loi gidi
Ta c6 ngay:
Mol L U i g bl
22222 3 T =1 A ond (n+l) (n+1)?*  (m+1)?

(n+D(n+1)—1 _n ‘+2n+1-1 n2+2n n(n+2)

(n+1)° m+1)> (m+1)>  (n+1)
Bai 10. Tinh gid tri cta biéu thic N L B N 1
24115 b gt cua bren e B = 1537234 345 7 n(n+D)(n+2)
Loi gidi
Ta co6: N—l( 2 + 2 + 2 +...+ 2 j
20123 234 345 n(n+1)(n+2)

11 1 1
J— ___+__
~2l12 23 23

1

111 1 1 j
— .+ -
34 34 45 n(n+l) (n+1)(n+2)
2(2 (n+1)(n+2)j

Bai 11. Tinh gid tri cta biéu thic: H = CHEN !
1.2.34 2345 (n=D.n(n+1)(n+2)
Loi gidi
Tacé: H= 1. 3 + 3 +ot 3
3\1.234 2345 (n=D.n(n+1).(n+2)

_1 1 s 11 .y 1 ~ 1
30123 234 234 345 ~ (m-Dan(n+) nm+D).(n+2)

1 1
“ 36 nn+D(n+2)
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Bai 12. Chimg minh rang P= 12, 12, 12

+ + +..+ 12 <l
1.47 4.7.10 7.10.12 54.57.60 2
Loi giai
Taco: P= 2. 6 + 6 + 6 + .t 6
1.47 4.7.10 7.10.13

.10. 54.57.60
1 1 1 1 1 1 1
=2| ——— + +...+ - =
(14 47 47 7.0 7.10 10.13 j

54.57 57.60
:2(1_ 1 jzz 854 427 427_1‘ ayP<l
4 57.60 3420 855 854 2 2
<e , . N 1 1 1 1
Bai 13. Ching minhrang S = 1+ S+ +—+..+— <2
- 2° 37 4 100
Loi gidi
z 1 1 1 1 1 1 1
Ta thay: —<——<—;1—<— ... A dung cach lam bai ta
y 2 23 234 34 1002 99.100 P & p
trén ta co:
1 1 1 1 1
S<l+—+—+—+ <l+1-—<2 hay S <2
1.2 23 34 99.100 100

Baild. Cho A=+ 4 4+ L
2 34 2005.2006

= L, +

1004.2006 1005.2006

. Chimg minh ring A eZ
2006.1004 B
Loi giai
Ap dung céc bai trén, ta co:
1 1 1

SR S S A .

12 34 2005 2006 2 3 4 2005 2006
1 1 L I 1 1 1
—t+—+... —t—F—t.+—— =
3 5 2005 2 4 6

2006
1 1 1 1 1
+ot—— - 2| =+ —— =
4 2006) (2 4 2006)
1 1 I 1 1 1 1 1 1
=|l+=+=—+—+..+— I+—+—+—+..+ = +
2 3 4 2006 2 3 4 1003
ConB=_2 |1

+...+
1004 1005 2006
1 1 j A 3010
+.o.+—

+ = —=——=1505e Z
301011004 1005 2006 B 2

1
I+—+—+—
2 3
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Nhu vay, ¢ phan nay ta da giai quyét dugc mot lugng 16n céc bai tap vé diy sb o
dang phan s6. Tuy nhién d6 la cdc bai tap nhin chung khong hé don gian. Vi vay dé
4p dung c6 hiéu qua thi ching ta can linh hoat trong viéc bién d6i theo cdc hudng
sau:

1 - Néu mau 12 mot tich thi bang moi cdch bién ddi thanh hiéu cédc phan sb, tir d6 ta
rut gon dugc biéu thire roi tinh duoc gia tri.

2 - Déi voi céc bai tp chimg minh ta ciing c6 thé dp dung céch 1am vé tinh gid trj
ctia day sb, tir d6 ta c6 thé bién doi biéu thirc can chtirng minh vé dang quen thudc



