Virng vang nén ting, Khai sang twong lai

CHUYEN DE TOAN 6 (BD HSG)

DAY SO VIET THEO QUI LUAT

I. Phwong phap dy doan va quy nap:

Trong mot s tredng hop khi gdp bai todn tinh téng hitu han
Sn=a;+a+....a, (1)

Bang cach nao doé ta biét dwoc két qua (du dodn, hodc bai toan chirng minh khi d3 cho
biét két qud). Thi ta nén s dung phuong phap nay va hau nhu thé nao cling chirng minh

duoc.
Vidu 1: Tinh téng S, =1+3+5 +... + (2n -1)
Thir tryc tiép tathdy : S; =1

S;=1+3=2°

S;=1+3+5=9=32

Tady doan Sn = n’

Véin = 1; 2; 3 ta thay két qua dung
Gidsrvéin=k(k>1)tacé Sc=k’> (2)
Ta can phai chirng minh S+ 1= (k+1)2(3)
That vay cong 2 vé cla (2) vdi 2k +1 ta céd
14345 +... + (2k — 1) + (2k +1) = k* + (2k +1)

Vi k* + (2k +1) = (k +1) 2 nén ta cd (3) trc 1a Seeq = (k +1) 2
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Theo nguyén ly quy nap bai toan dwoc chirng minh
VaySn=1+3+5+..+(2n-1)=n’
Tuwong ty ta cé thé chirng minh cac két qua sau day bang phuong phap quy nap toan hoc.

1,1+2+3+....+n=n(nT+1)
2 _ n(n+1)(2n+1)
6

2
3, 13+2° + ... +n’= [n(n; l)}

4, 15+25+....+n5=é.n2(n+1)2 (2n’ +2n-1)

Il. Phwong phap khir lién tiép:

Gia sl ta can tinh tdng (1) ma ta c6 thé biéu dién a;, i = 1,2,3...,n , qua hiéu hai s6 hang

lién ti€p cha 1 dady s6 khéc, chinh xdchon, gidstr:a,; = b, - b,
dp = b2 - b3

Khi dé ta cé ngay:
Sn =(bi=by)+(by—bs)+.... +(by—bns1)
= bi—bnia
Vi du 2: Tinh t8ng:

1 1 1 1
+ + + o +
10.11 11.12 12.13 99.100
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, 1 1 1 1 11 1 11
Tacd: —=—-—, ——=—-—, . ., =———
1011 10 117 11.12 11 12 99.100 99 100
Do dé:
1 1. 1 1 ot r_9
100 11 11 12 777 99 100 10 100 100

e Dang tong quat

Sn=i+—+ ...... + ! (n>1)
1.2 23 n(n+1)
:1_L:L
n+l n+l

Vi du 3: Tinh t8ng

= ! + ! + ! + ... +;
123 234 345 n(n+1)(n+2)

n

. (1 1Y) 1(1 1 1 1 1
Tacé s, = _(___j+_(___j+ ........ I _
2012 23) 2023 34 2ln(n+1) (n+)(n+2)

I{ 1 1 1 1 1 1
+———+.0

2(1.2 23 23 34 n(n+1) (n+1)(n+2)j

S =l 1 1 _ n(n+3)
" 2012 m+D)(n+2)) 4(n+1)(n+2)

n

Vi du 4: Tinh t8ng
S, =114221+331+..... +n.n! (nl=1.23..n)
Taco:11=21-1!
2.21=31-21

3.31=41-3l
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n.n!'=(n+1)-n!
VayS,=21-11+31-21+41-31+...... +(n+1) ! —n!
=(n+1)!-1l=(n+1)!-1

Vidu 5 : tinh téng

L2+l 1 1
Ta CO: —2=—2——2,
iGi+DF i i+

1 1 1 1 1
Dodd S,=(1- 5)+| - |+.... ——
( 22 +(22 32j+ +(n2 (n+1)2j

) 1 nn+2)
(n+1>  (n+1)

lll. Phwrong phap giadi phwong trinh véi an 13 tong can tinh:

Vidu6:Tinh téng
S=1+2+42%+....... +2'° (1)
Taviétlai S nhu sau :
S =142 (142422 +....... + 2%)
S =142 (1+2+2% ... +2% +219°.21)
=>5=1+2(5-2°) (5)
Tir (5) suy ra S = 1+ 25 -2'%

= g=21014

Vi du 7: tinh téng
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Sy =1+p+p’+p’+....+p" (p=1)
Taviét lai S, dudi dang sau :
Sp=1+p (1+p+p° +.... + p")
Sa=1+p(l+p+p’+u.+p ™ tep"—p")

= S,=1+p (S, —p")
2 Sp=1+p.So—p ™
= Sa(p-1)=p™-1

_ Pn+1 _1

= S,
p—1

Vidu 8 : Tinh téng
Sa=1+2p+3p +...+(n+l)p",(p #1)
Tacd: pSn=p+2p2+3p°+....+(n+1)p"*
=2p—p +3p *—p’ +4p’—p’ + ...+ (n+1) p" - p" + (n+1)p" —p" + (n+1) p™
=(2p+3p>+4p>+...... +Hn+1)p")=(p+p+p+....p" ) + (n+1) p™*
= ( 1+ 2p+ 3p*+4p+ ....... +(n+1) p" )= (l+p+p’+....+p"+(n+1)p™

Pn+1_1
P-1

P.Sn=S,- +(n+1)P"" (theoVD 7)

Lai ¢6 (p-1)Sy = (n+1)p"™** - 2

% (n+1)Pn+1 pn+1 _1

= S, -
r-1 (P-1)’

IV. Phwong phap tinh qua cac tong da biét

o Céackihiéu: > a =a +a,+a;+....+a
i=1

e Cactinh chat:
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1, Y (@, +b)=Ya,+3b
i=1 i=1 i=1

n n
2, Za.ai = az a
i=1 i=1

Vidu9:Tinhténg :

Sh=12+23+34+......... +n( n+1)

n

Tacod: Sp=Dii+1) =i(i2 +1) =ii2 +ii
i=1 i=1 i=1

i=1

Vi:
Zn:i=1+2+3+....+n=n(n—+1)
= 2 (Theo I)
Zn:iZ _n(n+1)2n+1)
P 6

n(n+1) N n(n+1)2n+1) n(n+1)(n+2)
2 6 p 3

chonén:S,=

Vidu 10 : Tinh téng :

S, =1.242.5+3.8+....... +n(3n-1)

n

taco:Sn= D iGBi-1)= 2":(31'2 —i)
i=1

i=1

n n
w ) .
—321 —El

i=1 i==l1

Theo (l) taco :

- 3n(n+1)2n+1) n(n+l) _
6 2

Sh n*(n+1)

Viduy 11 . Tinh téng

S,=1*+2*+5°+. .+ (2n+1)?
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tacod:
Sp=[(13+23+33 +4% +... . +(2n+1)* | -[2°+43 +6° +...+(2n)?]
=[13+2° 433 443+ ... +(2n+1)°]-8 (11 +2° +3° +4% +.....+n?)

_ @n+D)’@2n+2)* 8n’(n+1)’

S
" 4 4

(theo (1)-3)

=(n+1) (2n+1) 2= 2n? (n+1)?
=(n+1)%(2n® +4n +1)

V/ Van dung truc tiép cong thirc tinh téng cac s6 hang cla day sé cach déu ( Hoc sinh 1&p

6)

e Cosd ly thuyét:
+ D& dém s hang clia 1 d3y s& ma 2 s6 hang lién ti€p cla ddy cdch nhau cung 1 s6 don vi

, ta dung cong thirc:
S6 s hang = (s6 cudi —sd dau) : (khodng cich) +1

+ P& tinh téng cac s6 hang cla moét diy s6 ma 2 s hang lién tiép cach nhau cung 1 sé

don vi, ta dung cong thuec:
Téng = (s6 dau —sé cudi) .(sd s6 hang) :2
Vidul2:
Tinh t8ng A = 19 +20 +21 +.... + 132
S6séhangclaAla:(132-19):1+1=114(s6 hang)m
A=114(132+19):2=28607
Vidu 13 : Tinh téng

B=1+45+49 +....... + 2005 +2009
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s6sdhangctaBla(2009-1):4+1=503
B =(2009 +1).503:2 =505515
VI / Van dung 1 s6 cong thirc chirng minh dwoc vao lam toan
Vi du 14 : Chirng minh rang : k ( k+1) (k+20 -9k-1)k(k+1) = 3k (k +1)
Tl d6 tinh téng S=1..242.3 +3.4 +......+n (n + 1)
Chirng minh : cadch 1 : VT = k(k+1)(k+2) —(k-1) k(k+1)

=k( k+1) [(k+2)=(k-D] =k (k+1) .3 = 3k(k+1)
Cach2:Tacok (k+1)= k(k“)'w

_ k(e+D)(k+2) k(k+D(A-1)
3 3

= 3k (k-1) =k (k+1)(k+2) — (k-1) k(k+1)

Lo 1o l23 012
303

53234 123
303

nn+1)(n+2) (n=Dn(n+1)
3 3

nn+l) =

_~1.2.0 N (n+2)n(n+1) _ (n+Dn(n+2)

S
3 3 3

Vi du 15: Chirng minh rang:

k (k+1) (k+2) (k+3) — (k-1) k(k+1) (k+2) =4k (k+1) (k+2)
tr d6 tinh téng S=1.2 .3 + 2.3 .4 +3.4.5 +.... + n(n+1) (n+2)

Ching minh : VT = k( k+1) (k+2) [(k+3)—(k—1)]
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=k(k+1)(k+2) .4

RGt ra: k(k+1) (k+2) = k(k+1)(k+2)(k+3)  (k—-Dk(k+1)(k+2)

4 4
Ap dung: 1.2.3 = 1234 _ 0~142.3
5340 2345 1.243,4

n(n+)(n+2)(n+3) (n-Dn(n+1)(n+2)
4 4

n(n+1) (n+2) =

n(n+1)(n+2)(n+3)

Céng vé véi vé ta duoc S = Z

* Bai tap deé nghi:

Tinh céc tong sau

1,B=2+6+10+ 14 +..... +202

2,a,A=1+2+22+23+ ..... +2%2 4283
b,5=5+5"+5% +...+5% +5'%
c,C=7+10+13+....+76

3,D=49+64 + 81+ .... + 169

4,S=14+2.5+36+47+..+n(n+3), n=1,23,...

5,5= 1, !
12 23 3 99.100
6,5 4+, 4, 4
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1 1 1 1
8,M=3—0+§+? ..... 32005
9,Sn= 4 b oy 1
123. 234 n(n+1)(n+2)
10,S,= > 42 4 42
1.23 234 98.99.100
11,S,=— 4L 4 4 !
1.234 2345 n(n+1)(n+2)(n+3)
12, M=9+99+999 +...... +99..... ..... 9
50 chi*s6 9
13, Cho: S;=1+2 S; = 6+7+8+49
S, = 3+4+5 S,=10+11+12+13 +14
Tinh S]_oo =?

Trong qua trinh béi dudng hoc sinh gidi, téi da két hop cac dang toan cé lién quan dén

dang tinh téng dé rén luyén cho cadc em, chang han dang toan tim x :
14, a, (x+1) + (x+2) + (x+3) +...... +(x+100) =5070
b,1+2+3+4+............. +x= 820

1 2 2013
ot =1
6 10 x(x+1) 2015

Hay cdc bai todn chirng minh sy chia hét lién quan
15, Chéng minh :a, A=4+22+2242% +.....+ 2?°13 |u§ thira cla 2

b, B=2+2°+23+ ... +2%:3:7;15
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c, C=3+3%+3+...+3%%:13: 41

d D=11°+113411"+....+11+1 : 5
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Virng vang nén tang, Khai sang two'ng lai

Website HOC247 cung cdp mot moi truedng hoc trwee tuyén sinh déng, nhiéu tién ich thong minh,
noi dung bai gidng dwoc bién soan cong phu va giang day bdi nhirng gido vién nhiéu nam Kinh

=A =2 = A = A 7 A A X ~ % ~ . 7 \ = by 7
nghiém, gioi vé Kkién thirc chuyén mon lan ky nang sw pham dén tir cac trwong Pai hoc va cac
treong chuyén danh tiéng.

I. Luyén Thi Online

Hoc moi liic, moi no’i, moi thiét bi - Tiét kiém 90%

- Luyén thi PH, THPT QG: P6i ngii GV Giodi, Kinh nghiém tir cac Trwong PH va THPT danh tiéng xay
dung cac khéa luyén thi THPTQG cic mén: Toan, Ngit Van, Tiéng Anh, Vat Ly, Héa Hoc va Sinh Hoc.

- Luyén thi vao 1ép 10 chuyén Toan: On thi HSG 1ép 9 va luyén thi vao 1ép 10 chuyén Toan cac
trwong PTNK, Chuyén HCM (LHP-TDN-NTH-GD), Chuyén Phan Bgi Chdu Nghé An va cac trueong Chuyén
khéc cung TS.Trdn Nam Diing, TS. Pham Sy Nam, TS. Trinh Thanh Péo va Thdy Nguyén Pirc Tdn.

II. Khoa Hoc Nang Cao va HSG
Hoc Todn Online cuing Chuyén Gia

- Toan Ning Cao THCS: Cung cip chwong trinh Toan Nang Cao, Toan Chuyén danh cho cidc em HS THCS
16p 6, 7, 8, 9 yéu thich mén Toan phat trién tw duy, ndng cao thanh tich hoc tip & truedrng va dat diém tot
& cac ky thi HSG.

- Boi dwérng HSG Toan: Boi dwdng 5 phian mon Pai S0, S6 Hoc, Giai Tich, Hinh Hoc va Té Horp danh cho
hoc sinh cac khoi 16p 10, 11, 12. Poi ngii Gidng Vién giau kinh nghiém: TS. Lé Bd Khdnh Trinh, TS. Trdn
Nam Diing, TS. Pham Sy Nam, TS. Lwu Bd Thdng, Thdy Lé Phiic Lit, Thdy V6 Qudc Bd Cdn cung d6i HLV dat
thanh tich cao HSG Qudc Gia.

III. Kénh hoc tip mién phi

HOC247 NET céng déng hoc tdp mién phi

HOC247 TV kénh Video bai giang mién phi

- HOC247 NET: Website hoc mién phi c4c bai hoc theo chwong trinh SGK tir 1¢p 1 dén 16p 12 tit ca cac
mon hoc v&i ndi dung bai gidng chi tiét, stra bai tap SGK, luyén tip tric nghiém mén phi, kho tw liéu tham
khdo phong phd va cong déng hoi dap s6i dong nhat.

- HOC247 TV: Kénh Youtube cung cip cic Video bai gidng, chuyén de, on tap, sira bai tap, stra dé thi mién
phi tir 16p 1 dén 1ép 12 tit cd cdc mon Toan- Ly - Ho4, Sinh- St - Dia, Ngit Van, Tin Hoc va Tiéng Anh.
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