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Boi dudng hoc sinh gioi todn 6

DAY SO VIET THEO QUY LUAT
: Tinh c4c téng sau
1. A=1+24+22+22 428+ 25420427 428 427 4 210
2. B=1+3+324+33+3%+ ... +31®0
Giai :
1. 2A=2+224224+ .. +2942" Khid6:2A— A=2""—-1

2. 3B=3+32+3+...+3904 30 Khid6:3B— B=2B=3""— 1.
3101_4

v B =
Vay 5

Ta nghi t6i bai todn tong qudt la :
Tinhtong S=1+a+ad*+a+..+a",a€Z ' ,a>1va n€Z
Nhdn 2 vé'cuaSvoiataco aS=a+a*+a +a*+...+a"+a™* . Roitricrcho S ta
duoc :

aS—S=(a-DS=a""-1.Viy: l+a+d+d +..+a" =

a—1

Tix dé ta c6 cong thicc : @' — 1=(a—- 1) (1+a+d+d +..+a").
Bai tap ap dung : Tinh cac tong sau:
a) A=1+7+7°+7°+..+ 77

b) B=1+4+4%+4°+...+4'

¢) Chitng minh ring : 14" — 1 chia hét cho 3
d) Chdng minh rang : 2009*® — 1 chia hét cho 2008

Bai toan 2 :| Tinh cdc téng sau
DA=1+3+3"+34+3%+ .. +3%
DB =7+T+7+7T+7+..+7"

Giai :

1) A=1+32+3*+3°+3%+ ... + 3" Van dé dat ra 12 nhan hai v& clia A v6i s6 ndo
dé khi trir cho A thi mot loat cdc lily thira bi triét tiéu ?.Ta thay cdc s6 mii lién nhau
céch nhau 2 don vi nén ta nhan hai vé& vé6i 3% , rdi trit cho A ta duoc :

32A = 32 4+3 4304384 + 31043102
A=1+3"+3"+3°+3"+ .. +3'0

PA— A=3"_ 1. Hay A(3’— 1)=3"— 1.Vay A=(3— 1)
8
Tur két qua nay suy ra 3' chia hét cho 8
2 ) Tuong tu nhu trén ta nhan hai vé ctia B v6i 77 réi trir cho B, ta duoc :

TB=7"+7+7+7+ .. +7°+7"
B=7+7+7+7+7+..+7"

$
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7’B-B=7""—-7 hayB(7°-1)=7""—-7.vay B=(7"""- 7):48

Tuwong tu nhu trén ta cling suy ra 7'%' — 7 chia hét cho 48 ; 7'°- 1 chia hét cho 48
Bai tap ap dung : Tinh céc t6ng sau :

A=2+22+22+2"+2°+ ... +2°%

B=1+2"+2*+20+2%+2"" + .. +2%

C=5+5+5+5+5+..+5"

D=13+13*+ 13"+ 137+ 13’ + ... + 13%”
Téng qudt : Tinh *

b) S,=1+a’+a’'+a’+..+a”" v¢i (@22 neN)

¢) S,=a+a’+a’+..+a’™

Bai tap khac : Chiing minh rang :
a. A= 2+22+2°+2*+ ..+ 2% chia hét cho 21 va 15

b. B =1+3+3%+3%+3% ...+ 3" chia hét cho 52
c. C=5+5+5+5%+..+45" chia hét cho 30 va 31

vei (a2, neN)

Tinhtong A=1.2+23+34+45+56+6.7+7.8+89+9.10
Loi giai 1 :
Nhdn xét : Khoang cach giita 2 thira s6 trong mdi s6 hang 14 1. Nhan 2 vé cia A véi 3
lan khoang cach nay ta dugc :
3A=3.(12+23+34+45+56+6.7+7.8+8.9+09.10)
=12.(3-0)+23.(4-1)+3.4.(5-2) +45.(6-3) +5.6.(7-4) +6.7.(8 - 5) + 7.8.(9 -
6) +8.9.(10 - 7) + 9.10.(11 - 8)
=123-123+234-234+345-...+8.9.10-8.9.10+9.10.11
=9.10.11 = 990.
A =990/3 =330
Tacha yt6i dap s 990 =9.10.11, trong d6 9.10 1a sb hang cudi cing ctia A va 11 1a
s6 tw nhién ké sau cta 10, tao thanh tich ba sb ty nhién lién tiép. Ta c6 két qua téng
quéat sau :
A=12+23+ ...+(n-1).n=(n-1).n(n+1)/3
L&i giai khac

3A=3.(12+23+34+45+56+6.7+7.8+8.9+09.10)
=3.(01+12+23+34+45+56+6.7+7.8+8.9+9.10)
=[1.(0+2)+3.(2+4)+5.(4+6)+7.(6+8)+9.(8+10)].3
=3.(1.1.2+332+552+7.7.2+9.9.2) = (1*+ 3 +5°+ 7° + 99).2.3
= (1 +3%+5°+7°+9%.6 =990 = 9.10.11
Ta chua biét cach tinh tong binh phuong cac s6 Ié lién tiép bat dau tir 1, nhung lién hé
voi loigiai 1, taco:

(1% +3*+ 5% + 7° + 99).6 = 9.10.11, hay

(1 + 3%+ 5%+ 7°+ 9% = 9.10.11/6
Ta c6 két qua tong quat
P=12+32+5°+7?+...+(2n + 1)>= (2n + 1)(2n + 2)(2n + 3)/6
Bai tap van dung : Tinh céc tong sau :

1. P=12+32+5%+ 7%+ ...+ 99°

#
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2. Q=11%+13%+15%+ ... + 20092
3. M=12+23+34+45+ .. +99.100
ChoA=12+23+34+45+56+6.7+7.8+89+09.10
C = A +10.11. Tinh gi4 trj cua C.
Giai :
Theo cach tinh A cta bai toan 2, ta dugc két quala: C=10.11.12/3
Theo céach giai 2 cta bai toan 2, ta lai c6 :
C=12+23+34+45+56+6.7+7.8+89+9.10+10.11
=(1.2+23)+(34+45)+(5.6+6.7)+ (7.8 +8.9) +(9.10 + 10.11)
=2(1+3)+4(3+5)+6(5+7)+8(7+9)+10(9+11)
=24+48+6.12+8.16 +10.20=222+24.4+2.6.6+28.8+2.10.10
=22%+24°+26°+2.8°+210°=2.(2° + 4% + 6% + 8 + 10%)
Vay C=2.(2° + 4* + 6° + 8% + 10%) = 10.11.12/3 .Tird6 ta c6 :
2>+ 4% +6° + 8%+ 10°=10.11.12/6
Ta lai co két qua tong quat 1a :
22+ 4%+ 6% + ...+ (2n)° = 2n.(2n + 1).(2n + 2)/6
Bai tap ap dung :
1. Tinh tong : 20° + 22° + ... + 48% + 50°.

2. Cho n thudc N*. Tinh tong :
n“+((n+2)°+{n+4)°>+...+ 1+ 100)°
Hwéng din giai : Xét hai truong hop n chin va n 1é .Bai toan c6 mot két qua duy nhat,

khong phu thudc vao tinh chén I¢ cua n.
3.Tinh téng A=12+23+3.4+4.5+ ..+ 999.1000
Ching minh rang :

1°+2°+ 3%+ ... +n°=n.(n+1)@2n + 1)/6

Xét truong hop n chan :
12+22+3%+ ... +n*=(1P+3F+5°+ ...+ (n-1))+(2°+4°+6°+ ... +n)
=[(n-1).n.(n+1)+n.(n+1).(n+2)]/6
=n(n+1).(n-1+n+2)/6=n.(n+1).2n+1)/6
Tuong tu vai truong hop n 1é, ta ¢o
1°+2°+3+ ... +n°=(1*+3%+5°+...+n9)+ (2°+4°+6°+ ...+ (n-1))
= n(n+1)(n+2)/6+(n-1n(n+1)/6
=n(n+1)(n+2+n-1)/6
=n(n+1)(2n+ 1) /6 (dpcm)
S=12+22+32+42+, .+ n?
S=1.1+22+33+44+...+nn = 1.(2-1) + 2(3-1) + 3(4-1) + 4(5-1) + ...n[(n+1)-1]
12-1+23-2+34- 3+45 4+..+nn+1)—n
12+23+34+45+..+n(n+1)- (1+2+3+4+ .+n)

_ n[n+1;[n+2j i n(n;l] —n(n+1) (_ B _) —n(n+ 1)2n+4 -3
Viy S:n[n+1]ﬁ[2n+lj

Vay ta c6 cong thic tinh tong ctia ddy s6 chinh phuong bat ddu tir 1 12 :
$
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1°+2°+ 3 +...+n° =n.(n+1)(2n + 1)/6

Bai tap ap dung : Tinh gi4 tri clia cdc biéu thiic sau:
N =1+22+3*+4*+5*+ ..+ 99°
A=1+4+9+16+25+36+..+10000
B=-1°+2"-3+4- ... -19°+20°.
Goi y:
Tach B = (2% + 4%+ ... +20%) — (1% + 3° + ...+ 19%) ; tinh téng cac sb trong mdi ngoic
don roi tim két qua cua bai toan.
Bai toan 5|. Tinh: A=1.3 + 3.5 + 57 + ...+ 97.99
Giai
Nhén xét : Khoang cach giira hai thira s6 trong mdi s6 hang 1a 2 , nhan hai vé cua A
vé6i 3 1an khoang cach nay ta duoc
6A=13.6 + 356 + 5.7.6 + ...+ 97.99.6
=135+ 1) +35(7-1) + 579-3) +...+ 97.99(101 - 95)
=135+ 1.3 + 357 - 1.35 + 579 - 357 +...+ 97.99.101 - 95.97.99
=135+ 3 + 357 - 135 + 579 - 357 +...4 97.99.101 - 95.97.99
=3 + 97.99.101

1+97.33.101

A: =
> 161 651

Trong bai todn 2 ta nhdn A véi 3. Trong bdi todn 5 ta nhdn A véi 6 Ta c6 thé nhdn
thdy dé lam xudt hién cdc hang tit doi nhau ta nhdan A véi 3 lan khodng cdch k giita 2
thira so trong moi hang ti.

Tinh A=123+234+345+456+56.7+6.7.8+7.8.9+8.9.10.
Loi giai :

Tro lai bai todn 2. mdi hang tir ciia tong A c6 hai thira 6 thi ta nhan A véi 3 lan khoang

cach gitra hai thira s6 d6. Hoc tap cach d6 , trong ba i ndy ta nhan hai vé ciia A véi 4

lan khoang cach d6 vi & day mdi hang tir c6 3 thira s6 . Ta giai duoc bai toan nhu sau
A=123+234+345+456+56.7+6.7.8+7.89+8.9.10
AA=(123+234+345+456+56.7+6.7.8+7.8.9+8.9.10).4
AA=11.23.(4-0)+234.(5-1)+... +8.9.10.(11 - 7)]
AA=(1.2.34-1234+2345-2345+...+7.89.10-7.8.9.10 + 8.9.10.11)
4A =8.9.10.11 = 1980.

Tir d6 ta co két qua tong quat

A=123+234+345+...+(m-1).n(n+1).=(n-1).n(n+1)(n+2)/4

Bai tap ap dung : Tinh cic tong sau :
A=123+234+345+ ..+ 99.100.101

Baitoan 7 Tinh: A=1.3.5 + 357 + ...+ 57.9 + ...+ 95.97.99
8A=13.58 + 3.578 + 5.79.8 + ...+ 9597.99.8
$
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=1.357+1) + 3570 -1) + 57.9(11 -3) + ...+ 95.97.99(101 - 93)
=1.357+15 + 3579 - 1357 + 5.7.9.11- 3579 + ...+ 95.97.99.101 -
93.95.97.99

=15 +95.97.99.101

15+95.97.99.101

A= 2 =11517 600

Trong bai 6 ta nhdn A véi 4 (bon lan khodng cdch). Trong bai 7 ta nhin A vdi 8 (bon
lan khoang cdch) vi moi hang tit cia A ciing cé 3 thira so.

Tinh A=12 + 34 + 5.6 +...+ 99.100
A=2+ (2414 + (4+ 1)6 +...+ (98 +1).100
=2 +24+4 + 46+6+ ...+ 98.100 + 100
=24+ 46+...+ 98.100) + 2 +4 +6 +8 +...+ 100
=98.100.102 : 6 + 102.50:2
= 166600 + 2550
= 169150
Cadch khdc :
A=1.3-1)+35-1)+57-1) +...+4 990101 - 1)
13-1+35-3+57-5+...499.101 - 99
(1.3 +35+57+...+499.101) -1 +3+5+7+...+499)
171650 — 2500
= 169150
Trong bai todn nay ta khong nhdn A véi moét s6 ma tach ngay mét thira so trong moi
s0 hang lam xudt hién cdc ddy so ma ta da biét cdach tinh hodc dé dang tinh duoc.
Bai tap ap dung
1. Tinh A=123 +345 +5.6.7+ ...+ 99.99.100
Gidi :
=13.(5- 3)+35.(7- 3)+57.(9-3)+...499.101.( 103 — 3)
(1.35+4+357+579 +...+ 99.101.103 ) — (1.3.3+3.5.3+...499.101.3)
(15+99.101.103.105): 8 — 3(1.3+3.5+5.7+...+499.101)
13517400 — 3.171650
13002450
2. Tinh A=1.2%+23*+3.4*+ ...+ 99.100
Gidi :
A=12.3-1)+234-1)+3405-1)+...+499.100.(101 - 1)
=123-12+234-23+345-34+...499.100.101 - 99.100
=(1.23+234+...499.100.101)-(1.2+23+ 34+ ...+499.100)
= 25497450 — 333300
=25164150

Bai tap ap dung :

I. Tinh A=1*+4>+7*+ ... +100%

2. Tinh B=1.3* + 3.5> + 5.7 + ...+ 97.99%

3. Tinh A=199+298+397+...+49.51+ 50.50

4, Tinh B=13+57+9.11+ ...+ 97.101
_——
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5. Tinh C=135- 357+579- 79.11+...-97.99.101
6. Tinh D=1.99+3.97+595+...+49.51

7. Tinh E=1.3°+3.5+57+...4+49.51°

8. Tinh F=1.99>+298*+3.97* +...+49.51°

Tinh téng S=13+23 +33+43 +53 +  +n3

Trudc hét ta chizng minh mot két qua sau ddy :  voi n 1a sb tu nhién thi ta c¢6
n“—n=(n-1)(n+1).Thatvay:n~n=n(n*-1)=n(n’-n+n-1) =
n[(n>?-n)+(n-1)]=n[n(h—1)+(n—-1)]=(n— Dn(n+ 1) dpem

Ap dung két qua trén dé tinh S

Taco S=13+23+33+43+53+  +n3

S=1-1+2°-2+3°_-3+4°-4+5°—_5+. . +n*—-n+(1+2+3+ ..+n)

S=0+2(2°2-1)+3(3-1)+4(4-1)+..+n(n°—1)+(1+2+3+4+..+n)

S=0+123+234+345+456+.. +(—1)n(n+1)+(1+2+3+4+...+n)

3= (H_DHETUWEJ D) n(n+1) l[n‘ll(mzj + ﬂ -
S+ TR 2 ) M) o T )
n(n+1)

Nhdn xét Vi =1+2+3+4+...+n,nén tacédkét qua rat quan trong
sau day :

13+23+33+43+53+,,.+n3=(1+2+3+4+5+..+n)?

Bai toan 10 :| Tinh cac téng sau :
a)A=9+99+999 +9999 + ..+ _993;'3
10 chirsé 9
b)B=1+11+111+1111+..+ 111..1
10 chifsé 1
C)C=4+44+444+ 4444 + . + 444 .. 4
10 chirsé4
Giai :
a) A=9+99+999+9999 + ..+ 999..9

10 chirséd 9

=10'= 1+10°- 14+10°— 1+..+10°= 1=10"+10*+10* + ... + 10"

- 10
=( 10+ 10> + 10°+ 104+...+1010) - lOzlllq_l...llO— lOzllﬁl;lfOO
1056 1 9551
b) B=1+11+111+1111+..+ 111..1
100 chirsé 1
B=9.(1+11+111+1111+..+ 111..1)=9+99+999 + ...+ 999..9
10 chirss 1 10 chirsé 9

%
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oB=111 ;1’00 ( Theo két qua cua cau a)
9541
Vay B=\2£L’;1f00/9
956 1
C) C=4+44+444+4444+...+fl~44—j=4(1+11 + 111+ 1111 + ...+ ‘111’;1})
10 chifsé4 10 chirsé 1
OC=94.(1+11+111+1111+..+ IEJ)

10 chirsd 1

=4.(9+99+999+9999 + ..+ 999..9 )=4.111..100 = 444...400

10 chirss 9 9551 955 4
Vay C=444...400/9
R
G504
Bai tap ap dung :

Tinh céc téng sau :

A=2+22+222+2222+...+~2221;2f
10 chirsé2

B:3+33+333+3333+...+‘333{;3f
20 chirsé3

C:5+55+555+5555+...+‘555{;5’

10 chirsé 5

¥
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Baitoan 1. Tinh A=1.2 + 23 + 34 + ...+ 99.100

Dé tinh A ta bién d6i A dé€ xuat hién cdc hang tir d6i nhau. Mu6n vay ta can tdch mot
thira s6 trong moi hang tir thanh mot hiéu:a=b - ¢

3A=123 + 233 + 343 + ...+ 99.1003
=123 + 23.4 - 1) + 345 - 2) + ... + 99.100. (101 - 98)
=123 + 234 -123 +345-234 + ...+ 99.100.101 - 98.99.100
=99.100.101
= A =33.100.101 = 333 300

2) Mot s6 dady so dé dang tinh duoc

1 +2+3+ ...+4n
a+ (a+k)+ (a+ 2k) + ...+ (a+ nk)k1ahing s6

II) Khai thac bai toan 1

Trong bai toan 1 . C4c thira s6 trong modi hang t&t hon kém nhau 1 hay cach nhau
1 don vi. Thay déi khodng cach giita c4c thira s6 trong mdi hang tit ta c6 bai todn 2.

Baitogn2 . Tinh:A=13 + 35 + 5.7 + ...+ 97.99
Giai
6A=13.6 + 35.6 + 57.6 + ...+ 97.99.6
=13.5+ 1) +35(7-1) +5709-3) +...4 97.99(101 - 95)
=135+ 13 + 357 - 1.35 + 579 - 357 +...
+ 97.99.101 - 95.97.99

=135+ 3 + 357 -135 + 579 - 357 +...

$
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+ 97.99.101 - 95.97.99

=3 + 97.99.101

_1+97.33.101

= A 2

=161 651
Trong bai todn 1 ta nhan A v6i 3 (a = 3) . Trong bai todn 2 ta nhan A véi 6
(a = 6). Ta c6 thé nhan thay dé lam xuat hién cdc hang tr doi nhau ta nhan A véi 3 lan
khoang céach giita 2 thira s6 trong moi hang tu.
3knin + k)=n(n + k)(r + 2k) - (n - k)n(n + k)
Thay déi s6 céc thira s trong tich ta c¢6 bai todn 3
Baitodan3: TinhA=123 +234 + ...+ 98.99.100
Gidi :
4A=1234 + 2344 + 3454 + ...+ 98.99.1004
=1.234 + 2345 - 1) + 3456 - 2) +...4+ 98.99.100(101 - 97)
=1234 + 2345 - 1234 + 3456 - 2345 + ...
+ 98.99.100.101 - 97.98.99.100
=98.99.100.101
= A =98.99.25.101
=24 497 550
Thay déi khoang cach gifta céc thira s6 trong moi hang tlr & bai 3 ta ¢6 bai toan:
Bai toan 4 : Tinh :
A=135+ 357 +...+4 579 +...+ 9597.99
Gidi :
8A=135.8 + 3.5.7.8 + 5.79.8 + ...+ 95.97.99.8
=1357+1) + 35709-1) + 5.79(11 -3) + ...+ 95.97.99(101 - 93)
=1357+15 + 3579 - 1.357 + 579.11- 3579 + ...

#
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+ 95.97.99.101 - 93.95.97.99

=15+95.97.99.101

_15+95.97.99.101

LA .

=11517 600
Trong bai 3 ta nhan A véi 4 (bon lan khoang cach). Trong bai 4 ta nhan A véi 8 (bon lan
khodng céch). Nhu vay dé gidi bai todn dang anﬂ(ﬂ+k)(n+2k) ta nhan véi 4k (4 lan
khoang cach) sau dé tach "
4kn(n + k)(n + 2k) =n(n + k)(n + 2k)(n + 3k) - (n - k)(n + k)n(n + 2k)
Thay d6i su ké tiép lap lai & cdc thira s6 trong bai todn 1 ta c6 bai toan:
Bai todn 5 : Tinh
A=12 + 34 + 5.6 +...+ 99.100
Giai
A=2+ (2414 + (4+ 1)6 +...+ (98 +1).100
=3 +24+4 4+ 46+6+...+ 98.100 + 100
=24+ 46+...+98.100) + 2 +4 +6 +8 +...+ 100)
=98.100.102 : 6 + 102.50:2
= 166600 + 2550
= 169150
Cach khéc
A=1.3-1)+35-1)+57-1) +...+499701 - 1)
=13 -1+35-3+57-5+...499.101 - 99
=(13+35+57+...+499.101) - (1 +3 +5+7 +...+499)
= 171650 — 2500
= 169150

$
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Trong bai todn nay ta khong nhan A véi mot s6 hang ma tach ngay mot thira sO
trong tich lam xuit hién ciac day s6 ma ta da biét cach tinh hoac dé dang tinh dugc. Lam
tuong tu vGi cac bai toan:

Bai todn 6 : Tinh
A=1"+ 2"+ 3>+ 4> + ...+ 100°

Gidi :

A=1+2(1 +1)+32+1)+43 + 1) +...+4 100099 + 1)
=1 +12+2+23+3+34+4+...+99.100 + 100
=12 +23+34 +...+499.100) + (1 + 2 + 3 + ...+ 100)
= 333300 + 5050
= 338350

Thay d6i khoang cach giita cic co s6 trong bai 6 ta c¢6 bai toan:

Bai toan 7: Tinh

A=1+ 3+ 5 +..+ 99°

Gidi :

A=1 +32 + 1) +52 +3)+72 +5) + ...+ 992 + 97)
=1 +23+ 13 +25+35+27+57+...+4299 + 97.99
=1 +2@83 +5+ 7 +...+499 + (1.3+3.5+5.7 +...+4 97.99)
=1+4998 + 161651
= 166650

Trong bai toan 5 va 7 c6 thé sitdung : (n - a) x((n + a)=n’-a’
= n*=(n-a)(n+a) + a’
a la khoang cach gitta cac co sO
Bai toan 8 Tinh
A=123 +345 +5.6.7+...4 99.99.100
Gidi :
-——— —— ——_
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A=13.(5- 3)+35.(7—- 3)+57.(9-3)+...+499.101.( 103 — 3)
=(1.35 + 357 +...+ 579 + ...+ 99.101.103 )
- (1.33+353+...499.101.3)
=(15+99.101.103.105): 8 — 3(1.3+3.5+5.7 +...+ 99.101)
= 13517400 — 3.171650
= 13002450
Thay déi s6 mii ciia bai todn 7 ta ¢4 bai toan:
Bai todn 9 : Tinh
A=1+ 2+ 3 + ...+ 100°
Gidi
Sttdung : (n- )n(n+1)=n’-n
—n’=n + (n- Dnn +1)
> A=14+2+123+3+234+...+4100 +99.100.101
=(1+2+3+...+4100)+(1.2.3+2.34+...+499.100.101)
= 5050 + 101989800 = 101994850
Thay d6i khoang cach gifta cac co s6 ¢ bai todn 8 ta ¢ bai todn .
Bai toan 10: Tinh
A=1+3+5+...+99
Gidi : Stt dung (n - 2)n(n +2) =n’ - 4n
=n’=mn-2)n(n+2)+4n
= A=1+135+43+357+45+...+497.99.101 +4.99
=1+(1.35+357+...497.99.101) +43+5+7+ ...+ 99)
=1+ 12487503 + 9996 = 12497500
V6i khoang céach 1a a ta tich : (n - a)n(n + a) =n’ - a’n.

O bai todn 8, 9 ta c6 thé 1am nhu bai todn 6, 7.

#
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Thay déi s6 mii cia mot thira s6 trong bai todn 1 ta c6:
Bai toan 11: Tinh

A=12°+23*+34+ ...+ 99.100

Gidi :
A=12.3-1)+23@-1)+3.45-1)+...+99.100.(101 - 1)
=1.23-12+234-23+345-34+...+99.100.101 - 99.100

=(1.23+234+...+99.100.101) - 1.2+ 2.3 + 3.4 + ...+ 99.100)
= 25497450 — 333300

=25164150
V6i cdch khai thdc nhu trén ta ¢6 thé khai thac, phat trién c4c bai toan trén thanh
rat nhiéu bai todn hay ma trong qud trinh giai doi hoi hoc sinh phai ¢6 su linh hoat, sang

tao.

Trong céc bai todn trén ta cé thé thay ddi so hang cu6i cing cta diy bang s6 hang
tong quat theo quy luat ctia day.

*Van dung cach giai trén hay giai cac bai toan sau:
1.Tinh A=199+298+3.97 + ...44951+ 50.50

2.Tinh B=13+457+9.11+ ..497.101

3 Tinh C=135-357+579-79.11+ ...-97.99.101
4.Tinh D=199+397+595+ ...+4951

5.Tinh E=13+35+57 +..+495/°

6.Tinh F =199 +298 +3.97° + ...+ 49.5I°

#
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MOT SO PHUONG PHAP TINH TONG
| > PHUONG PHAP DUDOAN VA QUY NAP :
Trong mot so trudng hop khi gip bai todn tinh tong hitu han
Sn=a,+a,+...a, (1)
Béng cach nao d6 ta biét duoc két qua (du dodn , hodc bai todn ching minh khi da cho
biét két qua). Thi ta nén st dung phuong phap nay va hau nhu thé€ nao ciing chitng minh
duoc .
Vidul:Tinhténg S, =1+3+5+..+(2n-1)
Thr truc ti€p ta thdy : S, = 1
S,=1+3=2°

S;=1+3+5=9=37

Ta du dodn Sn = n?

Véin = 1;2;3 ta thay két qua ding

gidsttvéin=k (k> 1)tacé S,=k? (2)

ta can phai ching minh S, + 1 = (k +1) * ( 3)

That vay cong 2 vé€ ctua ( 2) v6i 2k +1 taco

143+5 +...+ 2k — 1)+ (2k +1) =k* + (2k +1)
vik®+(2k+1)=(k+1)%néntacé 3) tic1aS,,, =(k+1)>
theo nguyén ly quy nap bai todn dugc chitng minh

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

?
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Tuong tu ta c6 thé chitng minh céc két qua sau day bing phuong phdp quy nap toan hoc

1,1+2+3+....+n=@

2, 1°+2%+ .....+n’= n(n+1)6(2n+1)

2
3, P+2° + ...+’ = {n(n;l)}

410+ 4 . 410 =%.n2(n+1)2 (20 +2n— 1)

Il > Phuong phap kh lién ti€p :

Gia su ta can tinh téng (1) ma ta ¢ thé biéu dién a, , i = 1,2,3....,n , qua hiéu hai s
hang lién ti€p ctia 1 day so6 khac , chinh xac hon , giastt:a, = b, - b,

azzbz'b3
anzbn_ bn+1
khi do6 ta c6 ngay :
S, =(b;— b,)+(b,— by)+...... +(b,— b,,;)
= b, — by,
Vi du 2 : tinh t6ng :
1 1 1 1
S= + + F oot
10.11 1112 1213 99.100
p 1 1 1 1 1 1 1 1 1
Taco: —=—-— , —=—-— =———
10.11 10 11 1112 11 12 99.100 99 100
Do do6 :
1 1 1 1 1 1 1 1 9
e e T
10 11 11 12

99 100 10 100 100
e Dang téng quat
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Vi du 3 : tinh téng

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

p (1 1 (1 1 1 1 1
raess, = LA A L)y |
2\12 23) 2\23 34 2\n(n+1) (n+1)(n+2)

S = l(i_i+i_i+ ! L J

"To2l12 23 23 34 77 T+ (n+D(n+2)
g = 1 i_ 1 _ n(n+3)
" 2112 (n+)(n+2)) 4(n+D(n+2)

Vi du 4 : tinh t6ng
S, =11422!1+33 1 +..... +n.n! (nl=123..n)
Taco:1!=2!-1!
22!=31-2!
3.31=4!-3!
nn!=m+1)— n!
Vay S, =2!-1!+3!—= 21 +4! -3 +....+(n+l) ! — n!
=(n+)!-1!=(n+1)!-1
Vi du 5 : tinh téng

3 5 2n+1
S=_°>_4+ > 4 .. _entl
12)? (2.3)° [n(n+1T

.2+l 1 1
Taco: — ==
i+ i (@(+D°

Do d6 S“=(1_%+(2_1?—_3_12j+ ..... +(i2——l j

@&!,~: h(}ﬁ .;‘ .?-!' 6
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1 n(h+2)
(n+1)? (n+1)?

lll > Phuong phap giai phuong trinh vdi an 13 tdng can tinh:

Vi du 6 : Tinh tong
S=1+2+2% +...... + 2! (4)
ta vi€t lai S nhu sau :
S=142 (142427 +....... +2%)
S = 142 (1 4242%4 ...+ 2% 42102100
=>S=1+2(S2'0) (5)

Tur (5) suy ra S = 1+ 2S -2'!
= S= 2101_1

Vidu 7 : tinh téng
S, =l+p+p+p'+...+p" (p=1)
Ta viét lai S, duéi dang sau :

S, = 1+p ( 14+p+p* +.... + ")

S,=1+p(l+p+p* +.... +p™ ' +p"—p")
= S,=14+p(S,— p")
= S,=1+p.S,— p™!
|:> Sn(p_l)zan 1
n+l
= S = pmt -1
p-1

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

Tacé: pS,=p+2p* +3p°+...+(n+ 1)p"*
=2p—pH3pi—p +4p— P+ ... + (n+1) p" - p"+ (n+1)p" — p" + (n+1) p™!
= (2p+3p> H4p’ + ...... +(n+1)p")— (p+p+p+...p") + (n+l) p"!

= ( 1+ 2p+ 3p*+4p*+ ....... +(n+tD)p" )= (l+p+tp*+...+p")+(n+1)p™!

$
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n+1
pS.=S.- 11+ (n+1)P"™* (theo VD7)
pn+l _1
Lai 6 (p-1)S, = (n+1p - £

B (n+1)Pn+l pn+l_1

= S -
p-1  (P-1

n

IV > Phuong phap tinh qua céc téng di biét

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

e (4c tinh chat :

I, Zn:(ai +b,) =Zn:ai Jan:bi

2, Zn:a.ai =aZn:ai
i=1 i=1

Vidu9 : Tinh téng :

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

Tacé: S, = Zn:i(i+1)=zn:(i2 +i)=Zn:i2 +ii

i=1

Vi:

i=1+2+3+....+n= n(n+1)

(TheoI)

=]

2 _ n(n+1)(2n+1)
=) 6

n(n+1) N n(n+1)(2n+1) _ n(n+1)(n+2)

chonén: S, =
2 6 3

Vi du 10 : Tinh tong :

S, =1.2+2.5+3.8+....... +n(3n-1)

n

tacé:S,= Yi@Ei-1)= Zn:(siz i)

i=1

S

i==1

#
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Theo (I) ta c6 :
S = 3n(n +1€)S(2n +D) n(n2+1) —n¥(n+1)

Vidu 11 . Tinh téng
S,=1"+2’+5 +..+ 2n+1 )’
taco:
S, =[(1°427 +3% +4° +...+(2n+1)* | — [2°+4° 46’ +....+(2n)’]
=[1P423 433 443+ ..+ C2n+1 )] -8 (1P +23 433 +4° +.....4+1n?)

g = (2n+1)*(2n+2)* 8n*(n+1)*

=(n+1) ’(2n+1) > = 2n’ (n+1)*
=(n+1)* (2n* +4n +1)

V/ Van dung truc ti€p cong thiic tinh téng céc s6 hang cta diy s6 cdch déu ( Hoc sinh
16p 6)
e Cosdly thuyét :

+ dé dém s6 hang cua 1 ddy s6 ma 2 s6 hang lién ti€p cua ddy cdch nhau cing 1 s6 don
vi , ta dung cong thiic:

S6 s6 hang = ( s6 cudi — s6 dau 0 : (khoang cach ) + 1

+ Dé tinh téng céc s6 hang clia mot day s6 ma 2 s6 hang lién ti€p céch nhau cung 1 s
don vi , ta dung cong thiic:

Téng = ( s6 ddu — s6 cudi ) .( s6 s6 hang ) :2
Vidul2:
Tinh tong A = 19 +20 +21 +.... + 132
S6s6hangcua Ala: (132— 19):1+1 =114 (s6 hang )m
A=114(132+19):2 = 8607
Vi du 13 : Tinh tong

B=1+5+9 +......+ 2005 +2009

$
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sO s hang ctia B1a (2009 — 1):4+ 1 =503
B =(2009 +1) .503 :2 =505515
VI / Van dung 1 s6 cong thic chitng minh dugc vao lam toan
Vidu 14 : Chiing minh rang : k (k+1) (k+20 -9k-1)k(k+1) =3k (k +1)
Tur d6 tinh téng S=1.2423 +3.4 +....+n(n+ 1)
Ching minh : cich 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)

Céch 2 : Taco k (k +1) = k(k+1). (k+2);(k -1)

_ k(k+)(k+2) k(k+Dk-1
B 3 3

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

3 3
p3-234 123
3 3
n(n+1) = n(n+H)(n+2) (n-Ln(n+2)
3 3
S= -1.2.0 N (n+2)n(n+1) _(n+Hn(n+2)

3 3 3
Vi du 15 : Ching minh rang :
K (k+1) (k+2) (k+3) — (k-1) k(k+1) (k+2) =4k (k+1) (k+2)
tird6 tinh tong 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)]

=k(k+1)(k+2) 4

*
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Kk +DK+2)(k+3)  (k-Dk(k +D(k +2)

4
apdung: 1.2.3 = 1234 0'14;2'3
534 o 2345 1.2;13.4

n(n+l) (n+2) =

4

nn+H(n+2)(n+3) (M-Ln(n+H(n+2)

4

Cong v€ v6i v€ ta duge S =

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

4

* BAI TAP PE NGHI :

Tinh cic tong sau

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

2,8, A=142 422 +2° ...+ 202 42063
b,S=5+5"+5 +....+5% +5'0
c,C=7+10+13+...+76

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

4,S=14+25+3.6+47+...+n(n+3),

1 1 1 1
5,S= —+—+—+....... +
12 23 34 99.100
6,S= —+i+....+i
57 7.9 59.61
5 5 5 5
,A= - - Fornt ———
11.16 16.21 21.26 61.66
1 1 1 1
8,M §+§+?+ ..... 32005
9,8, = T S + L
1.23. 234 n(n+1)(n+2)

4

n=1,273,....

#
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10S=_2,2_ 2
T 123 234 98.99.100

1 1 1

11, S, = + F v
1.2.34 2345 n(nh+1)(n+2)(n+3)
12,M=9+99+999 +....+99..... ..... 9
50 chit s6 9

13, Cho: S, =142 S; = 6+7+8+9

S, =3+445 S, =10+11+12 +13 + 14

Tinh S,,, =?

Trong qua trinh boi dudng hoc sinh gioi , toi da két hop cac dang toan cé lién quan
dén dang tinh téng dé rén luyén cho cic em , chang han dang to4dn tim x :

14, a, (x+1) + (x+2) + (x+3) +...... + ( x+100 ) =5070
b,1+2+3+4+......... +x = 820

1 2 1989
S =1
3 6 10 X(x+1) 1991

Hay céc bai toan chiing minh su chia hét lién quan

15, Chitng minh : a, A =4+2*+2° +2* +..... + 2?° 2 Iu§ thira clia 2
b, B=2+2*+2°+....+2% :3;7;15
c, C=3+3+3+...+3"":13; 41

d D=11°"+118+11"+....+ 11 +1 : 5

#
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