CHUYEN DE TOAN 6 (BD HSG)
DAY SO VIET THEO QUI LUAT

|. Phwong phap du doan va quy nap:

Trong mot s truong hop khi gap bai toan tinh tong hiru han
Sn=a+a+...a, (1)
Bﬁng cach nao d6 ta biét duoc két qua (du doan, hodc bai toan ching minh khi da cho biét
két qua). Thi ta nén str dung phuong phap nay va hau nhu thé nao ciing chimg minh dugc.
Vidu 1: Tinh tong S, =1+3+45 +... + (2n -1)
Thir tryc tiép ta thdy : S1 = 1
S;=1+3=2?
S3=1+3+5=9=32

Ta du doan Sn = n®

Véin=1; 2; 3 ta thiy két qua ding

Giastvoin=k (k> 1)taco Sk=k? (2)

Ta can phai chimg minh Sy + 1 = (k+1)2(3)

That vay cong 2 vé cia (2) voi 2k +1 ta c6

1+3+5 +... + (2k — 1) + (2k +1) = k? + (2k +1)

Vik?+ (2k +1) = (k +1) 2nén ta c6 (3) tirc 14 Sy = (k +1) 2
Theo nguyén ly quy nap bai toan dugc chirng minh

Viy Sn=1+3+5+..+(2n-1) =n?

Tuong tu ta c6 thé chimg minh cac két qua sau day bang phuong phap quy nap toan hoc.

1,1+2+3+....+n:w

2 12 + 22 + +n 2 = n(n+1)(2n +1)
, LT LT T L. 5
, LT T L —2

4,15 +25+ .. +n° =%.n2(n+1)2 (@n2 +2n—1)



|1. Phwong phap khir lién tiép:

Gia st ta can tinh téng (1) ma tacéd thé biéu dién ai,i=1,2,3..n , qua hi¢u hai $6 hang lién

tiép cua 1 day so khac, chinh xac hon , giastr: a; = b; - by

dr = bz - b3
an - bn_ bn+ 1
Khi d6 ta c6 ngay:
Sn =(bi—b2)+(b2—bhsg)+... + (bn—bn+1)
= by —bn+1
Vi dy 2: Tinh tong:
_ 1 1 1 1
= + + Fovret
10.11 1112 12.13 99.100
. 1 1 1 1 1 1 1 1 1
Tacd: —=—-—, —=—"-" .., =———
10.11 10 11 1112 11 12 99.100 99 100
Do do
-4 2,2 1 4 1 1_98
10 11 11 12 7 99 100 10 100 100

e Dang tong quat

Sn= 11 (n>1)

12 2. n(n+1)
-1 L _n
n+l n+l
Vi du 3: Tinh tong
1 1 1 1

n

= + + it ———————
123 234 345 n(n+1)(n +2)

e _1(1 1) 1(1 1 1( 1 1
Taco S, = _(___j+_(___j+ ........ .1 _
212 23) 2\23 34 2{n(n+1) (n+D(n+2)

_ 1(1 1 1 1 1 1 j
Shi= S|ttt -
212 23 23 34 n(n+1) (+1(n+2)
g = i1 1 ~ n(n+3)
" 2112 (n+D)(n+2)) An+D(n+2)

Vi du 4: Tinh tong



n=11+221+331+ ... +n.n! (n=123..n)
Taco:1!=2!-1!
2.21=31-2!
3.31=41-3!
nn!'=(n+1)-n!
Vay Sp =21 -11+31 -2 1+ 41-31 +...+ (n+l) ! —n!
=(n+t)!-1U=(n+1)!-1
Vidu 5 : tinh tong
3 5 2n+1

=+ ——+
122 (2.3)

n

2i+1 1 1 .
Taco: ==- ; =1;2;3;...;n
40 i+ i* (@(i+D)° !

Dots 8= (e po(E-2)ee 2o

22 F

1 n(h+2)
(n+1)? (n+1)?

111. Phwong phap gidi phwong trinh véi 4n 13 tong cin tinh:

Vi du 6 : Tinh tong
S=1+42422+....... + 2100 ( 4)
Ta viét lai S nhu sau :
S=1+2 (1+2+22 +....... +2%)
S =142 (1 +2+2%+ ...... + 2% 4 2100 _ 2100 )
=>S=1+2(S-21) (5)
Tu (5) suyra S = 1+ 28 -21%
= S - 2101_1
Vi du 7: tinh tong
Sy =1l+p+p2+pd+....+p" (p=l)

Ta viét lai S, duéi dang sau :



n=14p (1+p+p® +... + p™)
Sn=1+p(l+p+p*+...+pTi+p"-p")
= Sp=1+p (S, -p")
= Sp=1+p.Sp—p"!
= Si(p-1)=p™ -1

PrH—l _1
p-1

Vi du 8 : Tinh tong
n=1+2p+3p 2+ ...+ (n+l)p", (p 1)

= Sp=

Taco: pSh=p+2p2+3p°*+....+(n+1)p"*
=2p —p +3p 2 —p* + 4p>p* + ... + (n+1) p - p" + (N+1)p" —p" + (n+1) p™
=(2p+3p° +4p° + ... H(n+1) p") — (p+p+p+ ... p") + (n+1) p"*
= (1+ 2p+ 3p?+4p+ ...+ (n+1) p" ) — (1 +p+p?+ ...+ p") +(n+1)p™

n+1
P.Sn=Sn- PP _11+(n +1)P"* (theo VD 7))
. pn+l _1
Lal Cé (p'l)Sn = (n+1)pn+1 = ﬁ

_ n+1 Pn+1 n+l_1
_p

= S,
p-1  (P-2

|V. Phwong phap tinh qua cic tong da biét

n
e Cickihiéu: Y a =a +a,+a;+....+a
i=1

e (Céc tinh chat :

1, Y(a +b)=Ya+>h
i=1 i=1 i=1
2, Zn:a.ai = azn:ai
i=1 i=1

Vidu 9 : Tinh tong :
Si=12+23+34+..... +n( n+l)

TacH: Sp= Zn:i(i+1):zn:(i2 +i)=_zn;i2 +ii

i=1



Vi:

_ n(n+1)

Zi =1+2+3+...4+N
— 2

(Theo I)

L., n(n+1)(2n+1)
="

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

Vidu 10 : Tinh tong
Sh=1.2+2.5+3.8+.......+n(3n-1)

chonén: S, =

n

tacd:Sp= >li@i-1)= Zn‘,(e,i2 —i)

i=1

- oFr o3

i==1

Theo (I) ta co :
S, = 3n(n +1é(2n +1) n(n2+1) _n2(n+1)

Vidu 11 . Tinh tong
Sh=1¥+22+53+.. +(2n+1)3
taco:
n=[(13 423433 +4% +.. +(2n+1)3 ] [23+43 +63 +....+(2n)7]
=[13428 433443+ ..+ (2n+1)%] -8 (L3 +28+33+43 +.....+ %)

_ (@2n+D%*(2n+2)* 8n*(n+1)?
= _
4

=(n+1) 3(2n+1) 2 — 2n? (n+1)?
= (n+1)?(2n? +4n +1)

S (theo () -3)

V/ Van dung truc tiép cong thic tinh téng cac sd hang cua diy sé cach déu ( Hoc sinh 16p 6 )
e Co so ly thuyét:
+ Pé dém s6 hang cua 1 diy s6 ma 2 s6 hang lién tiép ctia ddy cach nhau cing 1 s6 don vi ,
ta dung cong thuec:
S6 s6 hang = (s6 cudi — s dau) : (khoang cach) + 1
+ Pé tinh tong cac s6 hang cia mot ddy sé ma 2 sb hang lién tiép cach nhau cung 1 s6 don vi

, ta dung cong thurc:



Tong = (s6 dau — s6 cubi) .(sd s6 hang) :2
Vidul2:
Tinh tdng A = 19 +20 +21 +.... + 132
S6 s6 hang cia Ala: (132 —19):1+1 =114 (sd hang )m
A =114 (132 +19): 2 = 8607
Vi du 13 : Tinh tong
B =1+5+9 +......+ 2005 +2009
s6 s6 hang cuia B1a (2009 —1): 4 + 1 =503
B = (2009 +1) .503 :2 = 505515
VI/ Van dung 1 s6 cong thirc chtirng minh dugc vao 1am toan
Vidu 14 : Chirng minh rang : k ( k+1) (k+20 -9k-1)k(k+1) = 3k (k +1)
Tir d6 tinh tong S=1.2423 +3.4+.....+n(n+ 1)
Chtrng minh : cach 1 : VT = k(k+1)(k+2) —(k-1) k(k+1)
= k( k+1) [(k+2)—(k-1)] =k (k+1) .3 =3k(k+1)

Cach2:Tacok (k+1)=k(k+1).

(k+2)—(k-12)
3

_ kk+Dk+2) kk+Dk-D
3 3

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

> 1p- 123 012

3 3

5 234 123

3 3

n(n+1)(”+2) _(n-Dn(n+1)
3 3

— -1.2.0 N (n+2)n(n+1) (n+)n(n+2)
3 3 - 3

n(n+1) =

S

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)
tir d6 tinh tong S=1.2.3 +2.3 .4 +3.4.5 +.... + n(n+1) (n+2)
Chtng minh : VT = k( k+1) (k+2) [(k +3) - (k -1)]



=k(k+l) (k+2) .4
k(k+D)(k +2)(k+3) (kK-Dk(k +D(k +2)

Rut ra: k(k+1) (k+2) =

4 4
534z 2345 1.2;13.4

n(n+1) (n+2) = n(n+)(n+2)(n+3) (n-Hn(n+I1)(n+2)

4 4

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

Cong ve voi vé ta duge S =

* Bai tip dé nghi:

Tinh céc tong sau

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

2,8, A= 142 422423+ + 202 + 263
b,S=5+52+53% + ... +59 4 5loo
c,C=7+10+13+...+76

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

4,S=14+25+36+47+..+n(n+3), n=123,..
5S= i+i+i+ ........ + L
12 23 34 99.100
6,S = e S, B
57 7.9 59.61
5 5 5 5
’ 11.16 1621 2126 61.66
1 1 1 1
8, M= P gttt s
9,8y —+ 4+ , 1
1.23. 234 n(n+2)(n+2)
10, S, = i+i ..... + 2
123 2.3.4 98.99.100
11, S, = L + ! Foret !

1234 2345 n(n+1)(n+2)(n+3)



12, M=9+99+999 +....+99..... ... 9

50 chir s6 9
13, Cho: Sy = 1+2 S, = 6+7+8+9
S, = 3+4+5 S, =10 +11 +12 +13 + 14

Tinh SlOO =?
Trong qué trinh bdi dudng hoc sinh gidi , toi da két hop cac dang toan co lién quan dén
dang tinh tong dé rén luyén cho cac em , chang han dang toan tim x :

14, a, (x+1) + (x+2) + (x+3) +...... + (x+100) = 5070

b,1+2+3+4+.......... +Xx = 820
c,1+ 1+1+i+ ...... + 2 :12013
3 6 10 x(x+1) 2015

Hay cac bai toan chimg minh su chia hét lién quan

15, Chimg minh : a, A =4+22+423+2% +.... + 2?14 luy thira cua 2
b, B=2+22+23+......+2% :3:7;15
c, C=3+3+3°+..+3%0%:13; 41
d D=11+118+11"+...+11+1 : 5



