CHUONG 3/ DAY SO - CAP SO CONG - CAP
SO NHAN
BAl1. PHUONG PHAP QUY NAP TOAN HOC

@ TOM TAT LY THUYET

Bai toan. Chitng minh ménh dé chita bién P(n) ding véi moi s6 nguyén duong 7.
Phuong phap.

— Budc 1. V6in = 1, ta chung minh P(1) dung.
— Budc 2. Gia st P(n) dang véin =k > 1.

Ta can ching minh P(n) dung véin = k + 1.
Két ludn, ménh dé P(n) dung véi moi s6 nguyén duong 7.

Dé chiing minh ménh dé chira bién P(n) ding véi n > p, p 1a s6 nguyén duong. Ta
cling lam cac budc tuong tu nhu trén.

— Budc 1. V6in = p, ta chiung minh P(p) dung.

— Giasu P(n) dung véin =k > p.
Ta can ching minh P(n) dung véin = k + 1.
Két ludn, ménh dé P(n) dung véi moi s6 nguyén duong 7.

(® DANG TOAN VA BAI TAP

[J DANG 1.1. Chirng minh ménh dé P () ding véi moi s6 ty nhién

Thuc hién theo cdc budc di néu & phan tém tat Ii thuyét.

4 vioy

VI DU 1. Chiing minh rang v6i moi s6 tu nhién n > 1, ta cé

_n(n+1)

n?(n+1)>?
142434 ... = s\ )
O1+2+43+---+n 5

@V +25+3 4. +n®=

@ Loi gidi

1
@DétSn:1+2+3+~~+n:M.

1(1+1)

Véin=1thi S = = 1. Vay (1) dung v6in = 1.
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Giasu (1) dung véin =k > 1,k € N, tic la ta cd

k(k+1)

Sp=1+2+3++k==""—

Ta can ching minh (1) cting ding véi n = k + 1, tic 1a can ching minh

St =14243 4+ (t1) = KFDEFD+T_ (k+D(k+2)

2 2
That vay, ta co
k(k+1 k(k+1)+2(k+1 k+1)(k+2
Serr = Spt (k1) = FEFD Ly gy Kk )“; k+1) _ Gk )2( 2,
Vay (1) dung véin =k + 1.
) nn+1) .. . A
Dodo,1+2—i—3—i—~-+n:Tvmmmsotunmennzl.
2 2
@DétTn:13+23+33+---+n3:@. (1)
12(1+1)2

Véin=1thiT, = =1= 13 Vay (1) ding véin = 1.
Gidsu (1) dang véin =k > 1,k € IN, tucla ta ¢6

K2 (k+1)2

=P +2+3+ -+ =

Ta can ching minh (1) cing ding v6i n = k + 1, tic 1a can chiing minh

s (1[4 1) +1°  (k+1)2(k+2)”

Th =1 +22+3+- + (k+1) 1 1

That vay, ta co

3 Kk+1)? 5 K(k+1)?+4(k+1)° (k+1) [k* +4(k+1)]

Ter = Te + (k+1) T k+) ) )

(k+1)2(k> 4+ 4k +4)  (k+1)*(k+2)?

4 4

Vay (1) dung véin =k + 1.
n?(n+1)>?

Dodo, 13 +284+33 ...+ = .

v&i moi sb tu nhién n > 1.

Nhan xét. Vdi moi s6 tu nhiénn > 1, tacé T, = S2.

VI DU 2. Ching minh rang v6i moi s6 ty nhién n > 1, ta luén c6

@) u, = n® + 3n* + 5n chia hét cho 3. @ u, = 9" — 1 chia hét cho 8.

@ Loi gidi
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@ V6in=1tacéu; = 13+3-12+5-1 = 9 chia hét cho 3. Vay ménh dé dung vé6in = 1.
Gia stt ménh dé dung véin = k > 1, k € N, tic 1a uy = k® + 3k? + 5k chia hét cho 3.
Ta can chiing minh uy, 1 = (k+1)3 4+ 3(k + 1)2 + 5(k + 1) chia hét cho 3.
That vay, ta co

wepr = (k+1)°+3(k+1)24+5(k+1) = k> +3k> +3k+1+3(k+1)>+5k+5
- <k3+3k2+5k> +3(k+1)%+ 3k +6.
Vi (k®+3k*+5k) :3,3(k+1)*:3,3k3va6:3nénu 3. Vay ménh dé ding véin =

k+1.
Do d6, ta c6 diéu phai chiing minh.

@ V6in =1tacou; =9 —1 = 8chia hét cho 8. Vay ménh dé ding vdin = 1.
Gia st ménh dé ding véin = k > 1,k € N, tic la uy = 9¥ — 1 chia hét cho 8.
Ta can ching minh uy; = 9¥*! — 1 chia hét cho 8.
That vay, ta co

Uy =91 —1=9.9k 91 8= [9<9k—1>+8] 8.

Vay ménh dé ding v6in = k + 1.
Do d¢, ta ¢6 diéu phai chiing minh.

VI DU 3. Chitng minh rang véi moi s6 tu nhién n > 3, ta ludn c6

1) 3" > n? 4 4n +5. 22" > 2n+1.

@ Loi gidi

(D Véin = 3 ta thly bat dang thiic da cho diing.
Gia str bat dang thirc da cho ding véin =k > 3,k € N, ticlataco 3 > k> +4k +5. (1)
Ta can chiing minh bat dang thic diing véin = k + 1, tic la

31 > (k+1)2 +4(k 4+ 1) 4+ 5 hay 3"! > k% + 6k + 10.
That vay, nhan ca hai vé ctia bat dang thic (1) véi 3 ta dugc
3.3 > 3(k2 +4k+5) < 351 > K2 4 6k +1042k> + 6k +5 = 351 > k2 46k +10 (vik > 3).

Vay bat dang thitc da cho ding v6in = k + 1.
Do do, ta c6 diéu phai chiing minh.

(2) V6in = 3 ta thay bat dang thiic da cho ding.

Gia st bat déng thic da chodang véin =k > 3,k € N, tucla ta c6 2k > 2k + 1. (1)
Ta can chiing minh bat dang thic dung véi n = k + 1, tic 1a 2571 > 2(k + 1) + 1 hay
251 > 2k + 3.
That vay, nhan ca hai vé ctia bat dang thic (1) véi 2 ta dugc

2-28>2(2k4+1) & 281 > 2k 4 2k + 2. )

Vik > 3nén 2k > 6. Do d6 (2) tuong duong voi
2 > 2k +6+2 = 21 > 2k + 3.

Vay bat dang thitc da cho dung véin = k + 1.
Do d6, ta c6 diéu phai ching minh.
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Q BAI TAP AP DUNG
BAI 1. Ching minh rang v6i moi s6 nguyén duong 7, ta ludn c6

nn+1) n(n+1)(n+2)
D 143+6+10+ -+ ——— = : .

@ 14427+ +nBn+1) =n(n+1)>2

1)(2 1

1 _ n(n+3)

L nn+1)(n+2) 4n+1)(n+2)

n(n®>—1)(3n+2)
12

1

@ -

1
1-2.3 2-3-4

®1-2242-3 4342+ +(n—1n?=

voimoin > 2,n € IN.

@1+1+1+ _’_1_2”—1
2 4 8 on o gn

Loi giai.

@Détsn:1+3+6+10+---+"(”2+1):"(”+1)(”+2). (1)

6
1a+1H(A+2) _ Vay (1) dtng véin = 1.

Véin—=1thiS; =
Giasu (1) dung véin =k > 1,k € N, tic la ta c6
k(k+1)  k(k+1)(k+2)

-1 1 = .
Se=14+3+6+10+-+—— :

Ta can chiing minh (1) cting ding véi n = k + 1, tic 1a can ching minh

k(k+1) (k+1)[(k+1)+1] (k+1)[(k+1)+1][(k+1)+2]

Spr1=1+3+6+10+-+=——+ 5 = -

~ (k+1)(k+2)(k+3)

- . ,
That vay, ta co

k+1)(k+2) k(k+1)(k+2) (k+1)(k+2) k(k+1)(k+2)+3(k+1)(k+2)
Sk41 = Sk + = + =
2 6 2 6
_(k+1)(k+2)(k+3)
- : :

Vay (1) dung v6in =k + 1.

nn+1) nn+1)(n+2)
2 6

@ batS, =1-4+42-7+---+n(Bn+1) =n(n+1)=~ (1)
Véin=1thiS; =1(1+1)>=1-4=4.Vay (1) ding véin = 1.
Gidasu (1) dang véin =k > 1,k € IN, tucla ta ¢6

Dodé,14+3+6+10+---+ v&i moi sb tu nhién n > 1.

Se=1-4+2-7+ - +k(Bk+1) =k(k+1)%

Ta can ching minh (1) cing dting v6i n = k + 1, tic 1a can chiing minh

Skt1=1-442-74 - +kBk+1)+ (k+1)[B(k+1)+1] = (k+1)[(k+1)+1]* = (k+1)(k+2)%.
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That vay, ta co

Sie1 = Sk+ (k+1)(3k+4) = k(k+1)+ (k+1)(3k+4) = (k+1) (K +k+3k+4) = (k+1)(k+2)>
Vay (1) dung v6in =k + 1.

Dodd,1-4+2-7+---+n(Bn+1) =n(n+1)? véi moi s6 tu nhién n > 1.

1)(2 1
@Bazltsn:12+.'z2+:f‘)2+---+nz=”(n+ )6(n+ ) (1)

11+1)(2-1+1)

Véin=1thiS; = . =1=12 Vay (1) ding véin = 1.

Giasu (1) dangvoéin =k > 1,k € N, tucla ta c6

Ta can ching minh (1) cing dting v6i n = k + 1, tic 1a can chiing minh

o (k+D[(k+1)+1]2(k+1) +1] _ (k+1)(k+2)(2k +2

6 6

Ska1 =142+ + -+ K2+ (k+1)
That vay, ta co

Seir =S+ (k+1)2 = k(k+1)6(2k+ Dy ey = K1k +61) 6k +1)2

(k+1)(2k*> +k+6k+6)  (k+1)(2k* + 3k +4k+6)  (k+1) [k(2k + 3) +2(2k + 3)]

6 6 g
(k+1)(k+2)(2k +3)
G .
Vay (1) dung v6in =k + 1.
Dodd, 12+22 432+ ... 412 = n(

n+1)2n+1)
6

. 1 1 1 n(n+3)

Dt S, = _ '
@batS =15 3+5534+ A Dn+2)  dnt)(n12) (1)

.. . 1(1+3) 1 1 .

Vi =1thi5; = =_ = . Va 1 jin =1.

6in 151 +0(112) 6 123 Vay (1) dung véin =1

Gia st (1) dung véin =k > 1,k € N, tic la ta cd

v&i moi s6 tu nhién n > 1.

g L .1 1 ~ k(k+3)
KT 1.2.3"72.3:4 k(k+1)(k+2)  4(k+1)(k+2)
Ta can ching minh (1) cing ding v6i n = k + 1, tic 1a can chiing minh
P S S 1 _ (k- D[(k+1) +3]
171237234 +D[k+1) +1[(k+1)+2]  4[(k+1)+1[(k+1)+2]
_ (k1) (k+4)
4(k+2)(k+3)
That vay, ta co
6. g4 1 _ k(k+3) N 1 B k(k+3)? +4
LR T e+ ) (k+2)(k+3)  4(k+1)(k+2) " (k+1)(k+2)(k+3)  4(k+1)(k+2)(k+
KB+6k>+9%+4  (k+1)%(k+4)  (k+1)(k+4)

T ak+D)(k+2)(k+3) a(k+1)(k+2)(k+3) 4(k+2)(k+3)
Vay (1) dung véin =k + 1.

1 1
Do ds, + +ot - _nnd3)

1 4
= 2 : At .« A
1-2-3  2.3.4 n(n+1)(n+2) AntD)(n+2) vOi moi sO ty nhién
n>1.
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2 _
@Détsn=122+232+342++(n—1)n2:n(n 1)(3n+2) (1)

12
2(22-1)(3-2+2
Véin=2thiS, = ( )32+ )=4=1-22.Véy(1)dﬁngvéin:2.

12
Gia st (1) dung véin =k > 2,k € N, tic la ta cd

2 _ k(¥ —1)(3k +2)

Se=1-2242-3243-42+--- 4 (k—1)k o

Ta can ching minh (1) cting ding véi n = k + 1, tic 1a can ching minh

2 _ (k+D)[(k+1)* —1][3(k +1) +2]

Sky1=1-2242-32 4342+ +[(k+1) —1](k+1)

12
 k(k41)(k+2)(3k +5)
_ 5 )
That vay, ta co
k(k? —1)(3k +2 3k3 + 14k + 21k + 10
Skr1 = Sk +k(k+1)* = ( 1)2( * )+k(k+1)2:k + 1: +
 k(k4+1)(k+2)(3k+5)
— 5 )

Vay (1) dung véin =k + 1.

2 _
Dodd,1-22+2-32 43424 4 (n—1)n? = n(n”—1)(3n +2)

vGi moi sb tu nhién n > 2.

12
y 1 1 1 1 2" —1
@Datsn—§+1+§+"'+2—n— o (1)

g . 2l—1 1, . L
Véin=1thi§ = = 5 Vay (1) dung véin = 1.
Gidsu (1) dung vdin =k > 1,k € N, tuc la ta co

g 1,1 1. +1_2’<—1

27478 2k 2k

Ta can chiing minh (1) cting ding vdi n = k + 1, tic 1a can chiing minh

g -1, 1.1 |
1= 5Tt gt T o T TR
That vay, ta co
1 k-1 1 okl 241 2kl _q
Sk1 =Sk F ST ok T okrl T okl = okl

Vay (1) dang véin =k + 1.
, 11 1 1 2"-1
Dodd, - +-+-+-- 4+ — =

5+t173 = o voi moi sb tu nhién n > 1.

BAI 2. Chiing minh rang v6i moi s6 nguyén duong 7, ta luon c6
@) u, = n® + 11n chia hét cho 6. ) u, = 2n3 — 3n? + n chia hét cho 6.
) u, = 4" +15n — 1 chia hét cho 9. @ u, =7-222 4+ 321 chia hét cho 5.

Loi giai.
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(1) Véin=1tacéu; =134 11-1 = 12 chia hét cho 6. Vay ménh dé dung véin = 1.
Gia stt ménh dé dung véin = k > 1, k € N, tic 1a uy = k2 + 11k chia hét cho 6.
Ta can chiing minh 1y, = (k+ 1)3 4+ 11(k + 1) chia hét cho 6.
That vay, ta co

U1 = (k+1°3+11(k+1) =k +3k(k +1) + 14+ 11k + 11 = K> + 11k + 3k(k + 1) + 12.

Vi (k> +11k) 16,3k(k+1) i6val2:6nénu . 6. Vay ménh dé dung vdin =k + 1.
Do do, ta c6 diéu phai ching minh.
@ Véin=1tacéu; =2-13—3-12+1 = 0 chia hét cho 6. Vay ménh dé ding véin = 1.
Gia sit ménh dé diungvéin =k > 1,k € N, ticla uy = 2k3 — 3k? + k chia hét cho 6.
Ta can chiing minh uy, 1 = (k+ 1) — 3(k + 1)? + (k + 1) chia hét cho 6.
That vay, ta c6
ey =2(k+ 1) —3(k +1)2+ (k+1) = 2k° +6k(k+1) +2 — 3k — 6k — 3+ k+1
- [(2k3 —3K2+ k) +6k(k+1) — 6k] 6.

Vay ménh dé dung véin = k + 1.
Do d6, ta c6 diéu phai chiing minh.

@) Voin=1tacou; =4'+15-1-1= 18 chia hét cho 9. Vay ménh dé dung véin = 1.
Gia sit ménh dé ding v6in = k > 1,k € N, tic 1a uy = 4* + 15k — 1 chia hét cho 9.
Ta can chiing minh ., = 41 4+ 15(k + 1) — 1 chia hét cho 9.
That vay, ta co

gy = 41 1 15(k+1) —1=4-4% + 60k — 4 — 45k + 18 = [4 (4k+15k—1) —45k+18] 9.
Vay ménh dé dung véin =k + 1.
Do do, ta c6 diéu phai ching minh.

@ Véin=1tacéuy =7-221724321-1 = 10 chia hét cho 5. Vay ménh dé ding vé6in = 1.
Gia sit ménh dé dingvéin=k>1,ke N, taclau, =7 22k=2 4 32k=1 chia hét cho 5.
Ta can ching minh w1 = 7 - 22(k+1)=2 4 32(k+1)=1 chia hét cho 5.
That vay, ta co

Uprq = 7.02(k+1)=2 4 32(k+1)=1 _ 4. 7. 922 4 g 321 _ [4 <7zk—2 +32k—1> 15. 32k—1} i 5.

Vay ménh dé ding véin = k + 1.
Do d6, ta c6 diéu phai chiing minh.

BAI 3. Ching minh rang
@) 2"*2 > 2n 4 5 véi moi n € N*. @ n" > (n+ 1)1 véimoin € N*.
Loi giai.
(@D Véin = 1 ta thly bat dang thiic da cho dting.
Gia st bat déng thic da chodang véin =k > 1,k € N, tucla ta c6 2k+2 5 2k 4 5. (1)
Ta can ching minh bat ding thic ding véi n = k4 1, tic 1a 2+D+2 > 2(k 4+ 1) + 5 hay
2543 > 2k + 7.
That vay, nhan ca hai vé ctia bat dang thic (1) véi 2 ta dugc

2272 > 22k +5) & 277 > 2k 4+ 7 + 2k +3 = 27 > 2k + 7 (vik > 1nén 2k +3 > 0).

Vay bat dang thitc da cho ding v6in = k + 1.
Do do, ta c6 diéu phai ching minh.
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(2) V6in = 1 ta thay bat dang thirc da cho ding.
Gia str bat dang thirc da cho ding véin =k > 1,k € N, tic 1a ta cé

- K
K> (k+1)F 1@W21.

Ta can chiing minh bat dang thic diing véin = k + 1, tic la
(k—l—l)k+1 > [(k—i— 1) _|_1](k+1)—1 hay (k+ 1)k+1 > (k—l—Z)k.
That vay, v6i moi s6 duong k ta c6

(k+1)2 > k(k+2) = (k+1)% > [k(k+2)]F
(k + 1)1 K~
kt2f ~ Grpp1 ot
= (k+ 1D > (k+2)k

Vay bat dang thitc da cho ding véin = k + 1.
Do d6, ta c6 diéu phai chiing minh.

€)  BAITAP REN LUYEN
BAI 4. Ching minh rang v6i moi s6 nguyén duong 7, ta ludn c6

1
@2+5+8+---+(3n—1):%.

1 2

@ 1:242:5+3-8+---+n(Bn—1) =n?*(n+1).

4n? —1
@ 12+32+52+~~-+(2n—1)2:%.
)

2 1)(2 1
® 244246 1.+ (2n)2 = Y 3( ntl)

1 1 1 1 n+1 . .
- — — — _ ] ... - | = — > .
®) <1 4) <1 9) <1 16) (1 nz) 5, Voimoin >2,n€eN

1 2 3 n 3 2n+3
R A Thal e T

Loi giai.
3n+1
@Détsn:2+5+8+...+(3n_1):w_ (1)

13-1+1
Véin=1thi S = 18-1+1) = 2. Vay (1) dang v6in = 1.

Gidsu (1) dang véin =k > 1,k € IN, tucla ta c6

k(3k +1)

Sp=2+5+8+-+(Bk—1)==—
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Ta can ching minh (1) cting ding vdi n = k + 1, tic 1a can ching minh

(k+1)Bk+1)+1]  (k+1)(3k+4)

Skp1=2+5+8+ -+ Bk—1)+[B(k+1)—1] = 5 = 5 .
That vay, ta c6
k(3k +1 3kZ + k+2(3k +2 3k2+ 7k +4
Sk+1:Sk+(3k+2):%+(3k+2): il +2( +2) _ i

_ 3k*+3k+4k+4  3k(k+1)+4(k+1)  (k+1)(3k+4)
— 5 — 5 —

Vay (1) dung véin =k + 1.

1 .
Dodé,2+5+8—i—---+(3n—1):@V(ﬁmoisﬁtqnhiénnzl.
@ bitS, =1-242-34+3-4+---+n(n+1). (1)

1(1+1)(1+2)

Véin=1thiS; = —2=1-2.Vay (1) ding véi n = 1.
Giasu (1) dang véin =k > 1,k € IN, tucla ta c6

Sk:1-2+2.3+3.4+...+k(k+1):k(k+1;(k+2).

Ta can ching minh (1) cing dting v6i n = k + 1, tic 1a can chiing minh

(k+1)[(k+1)+1][(k+1)+2]

Sks1=1-242-3+3 -4+ + (k+D)[(k+1)+1] =

3
_ (k+1)(k+2)(k+3)
3 :
That vay, ta co
Sky1=Sk+ (k+1)(k+2) = k(k+1;(k+2) ke 1)(k+2) = k(k+1)(k+2)43r3(k+1)(k+2)
_ (k+1)(k+2)(k+3)
3 .

Vay (1) dung v6in =k + 1.

1 2 .
Dod6,1-2+2-3+3-4+---+nn+1)= nn+ ;(TH_ )vdimoisétt_rnhiénnzl.
@ PitS,=1-2+2-5+3-84---+n(Bn—1) =n?(n+1). (1)

Véin=1thiS =12(1+1) =2 =1-2. Vay (1) dting véi n = 1.
Gidsu (1) dang véin =k > 1,k € IN, tucla ta c6

Sk =1-2+2-5+3-8+4 - +k(3k—1) =k*(k+1).
Ta can chitng minh (1) ciing ding véi n = k + 1, tic 1a can chiing minh
Sky1=1-242-543-8+- -+ (k+1)[B(k+1) —1] = (k+1)*[(k+1)+1] = (k+1)*(k+2).
That vay, ta co
ko1 = Sp+ (k+1)(3k+2) = KB(k+1) + (k+1)(3k +2) = (k+1) (k2+3k+z)
= (k+1D)(k+1)(k+2) = (k+1)*(k+2).

Vay (1) dung v6in = k+ 1.
Dod6,1:24+2-5+3-8+--+n(3n—1) = n?(n+ 1) véi moi s6 tu nhién n > 1.
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4n? —1
@Datsn:12+32+52+---+(2n—1)2:%. (1)

1(4-12 -1
Vc’ﬁnzlthiSl:gzlzlz.V{ay(l) ding véin = 1.

Gia st (1) dung véin =k > 1,k € N, tic la ta cd

k(4k*> —1)
—a
Ta can ching minh (1) cling ding vdi n = k + 1, tic 1a can chiing minh

(k+1)[4(k+1)2—1]  (k+1)(4k*> + 8k +.
3 N 3

Si=12+3+5+---+(2k—1)* =

Skp1 = 12432452+ 4+ (2k—1)2+[2(k+1)—1]* =
That vay, ta co

k(4k? — 1 k(2k — 1)(2k + 1) + 3(2k + 1)?
Sper = S+ (2k+12 = FEE D) - ) ¢ (k412 = K +3)+( 1)

_ (2k+1)(2k2_k+6k—|—3) _ (2k+1)(k+1)(2k + 3) _ (k+1) (4k2+8k—|—6))
B 3 B 3 = 3 .
Vay (1) dung véin =k + 1.
Do d6, 12+ 32452+ -+ (2n —1)2 =

n(4n® —1)
3
2n(n+1)2n+1)

v6i moi sb tu nhién n > 1.

® DatS, =22 +42+62+---+ (2n)? =

2.1(141)(2-1+1)

Véin=1thiS = =4 =22 Vay (1) ding v6in = 1.

3
Giasu (1) dung véin =k > 1,k € N, tic la ta cd

Ta can chitng minh (1) ciing dtng véi n = k + 1, tic 1a can chiing minh

2(k+D)[(k+1) + 120k +1) +1]  2(k+1)(k+2)(

Skpr =22+ 4246+ (2k) + 2(k+ 1)) =

3 N 3
That vay, ta co
2k(k+1)(2k +1 2k(k+1)(2k + 1) + 12(k + 1)?
St = S+ (k27 = ZEEDED | gy o AEHDERE D+ 1204 ]
2(k+1)(2k> + k+6k+6)  2(k+1)(2k* +3k+4k+6)  2(k+1)[k(2k +3) +2(2k + 3)]
N 3 N 3 N 3
2(k 4 1) (k +2)(2k +3)
— 2 :

Vay (1) dung véin =k + 1.

2 1)(2 1
Do d6,22 + 42+ 62 +---+ (2n)? = n(n+1)(2n+1)

3

woms, = (1-1) (1-2) (1- L) (1- ) =22 "

2+1
V()'ln—Ztl’uSz %:Z
Gidasu (1) dang véin =k > 2, kelN tacla ta co

() (- (-2 (-8

v&i moi so tu nhién n > 1.

—1—1 Vay (1) dung véin = 2.
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Ta can ching minh (1) cting ding vdi n = k + 1, tic 1a can ching minh

sea=(123) (=9) (56) - () = S = mwry

That vay, ta co

1 )_k+1 K42k  k+2

k+1)2 '

S"“:S"'(l_( 2k (k+12 2(k+1)

Vay (1) dung véin =k + 1.

1 1 1 1 1 )
Do do, (1—1) (1—§) (1_E> (1—;) = nz-; vOi moi soO tu nhién n > 2.

3 3_2n—|—3

. 1 2 n
@Datsn—§+§+%—7 "'+3—n—1 4.3 (1)

2143 1
Véin=1thiS == —+:§.Véy(1)dﬁngvéin:1.

4 4 .31
Giasu (1) dung véin =k > 1,k € N, tic la ta cd
5—14_%_}_34_ _|_£—§_2k—+3
k=379 27 3k 4 4.3k

Ta can chiing minh (1) cling ding vdi n = k + 1, titc 1a can chiing minh

1 2 3 k+1 3 2(k+1)+3 3 2k+5
R Y A s Bl SO s R
That vay, ta c6
S g k+1 3 2k+3 k+1 3 6k+9—-4k—-4 3 2k+5
RSOkt ST Ty T g Tl T4 4.3 4 4.3
Véy (1) dung véin = k+ 1.
1 2 3 3 2n+3 )
Dodé,§+§+ﬁ+~~+%zz— ::ﬂ vGi moi soO tu nhién n > 2.
O
BAI 5. Chiing minh rang véi moi s6 nguyén duong 7, ta luon c6
@ u, = n® — n chia hét cho 3. (2 u, = 13" — 1 chia hét cho 6.
3 u, = 4" + 6n + 8 chia hét cho 9. @ u, = 32"t 4+ 2"+2 chia hét cho 7.
®) u, = 11"t + 12271 chia hét cho 133. ®) u, = 2% — 1 chia hét cho 15.
Loi giai.

(1) Véin =1tacéu; =13 —1 = 0 chia hét cho 3. Vay ménh de dung voin = 1.
Gia sit ménh dé diungvéin =k > 1,k € N, ticla uy = k3 — k chia hét cho 3.
Ta can chiing minh 1y, = (k+ 1) — (k + 1) chia hét cho 3.
That vay, ta co

w1 = (k+1)% = (k+1) =K+ 3k + 2k = &> — k + 3(k> + k).

Vi (k> —k) :3,3(k*+k):3nénu,; i 3. Vay ménh dé dung voin = k+ 1.
Do do, ta c6 diéu phai chiing minh.
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(@ V6in =1tacéu; = 13! — 1 = 12 chia hét cho 6. Vay ménh dé dung véin = 1.
Gia st ménh dé dung véin =k > 1,k € N, ticla uy = 13% — 1 chia hét cho 6.
Ta can ching minh u; ., = 13t1 — 1 chia hét cho 6.
That vay, ta c6

U = 13571 -1 =131 13 112 = 13(13" - 1) +-12.

Vil13(13¥—1) i 6,12 6 nénuy, | 6. Vay ménh dé dung véin = k+ 1.
Do d¢, ta c¢6 diéu phai chiing minh.

@) Véin=1tacou; =4'+6-14+8 = 18chiahétcho9.Véyménhdédﬁngv(ﬁn =1.
Gia sit ménh dé dungvéin =k > 1,k € N, ticla uy = 4% 1 6k + 8 chia hét cho 9.
Ta cAn ching minh u, = 4*1 4 6(k + 1) + 8 chia hét cho 9.
That vay, ta co

U1 = 4 1 6(k+1) +8=4(4" + 6k +8) — 18k — 18 = 4(4" + 6k +8) — 18(k +1).

Vi4(4K+ 6k +8):9,18(k+1) : 9nén upq : 9. Vay ménh dé ding v6in = k + 1.
Do d6, ta c6 diéu phai ching minh.

@ Véin =1tacéuy =3>11 42142 = 35 chia hét cho 7. Vay ménh dé duing véin = 1.
Gia stt ménh dé ding véin = k > 1,k € N, tic 1a uy = 32+ + 252 chia hét cho 7.
Ta can ching minh w1 = 32K+ 4 2(k+1)+2 chia hét cho 7.
That vay, ta co

uk+1 — 32(k+1)+1 + 2(k+1)+2 — 32k+3 + 2k+3 =9 <32k+1 4 2k+2> —7. 2k

Vi9 (3%H1 4 2k+2) 17 7.2k 7nénuy, 1 1 7. Vay ménh dé dung véin = k + 1.
Do d6, ta c6 diéu phai chiing minh.

(® Véin =1tacou; =111 412211 =133 chia hét cho 133. Vay ménh dé ding véin = 1.
Gia sit ménh dé diungvéin =k > 1,k € N, ticla u, = 1181 4 122k=1 chia hét cho 133.
Ta can ching minh w1 = 11672 — 122(c+1D~1 chia hét cho 133.
That vay, ta c6

Upypp = 11672 = 1220641 -1 — 17 17k+1 _ 192 1p2%k-1 — [11 (11"+1 _ 122’<—1) —133.12%1] 1133

Vay ménh dé dung véin = k + 1.
Do do, ta ¢6 diéu phai chiing minh.

® V6in =1tacéu; =2*" —1 =15 chia hét cho 15. Vay ménh dé ding véin = 1.
Gia sit ménh dé ding véin = k > 1,k € N, tic 1a uy = 2% — 1 chia hét cho 15.
Ta can ching minh w1 = 24+ — 1 chia hét cho 15.
That vay, ta c6

lek+1:24(k+1)_1:24k+4—1:1624k—1:1624k—16+15:16<24k—1>+15

Vil6 (2% —1) :15,15-2% : 15nén uy 4 : 15. Vay ménh dé dung véin = k + 1.
Do d6, ta c6 diéu phai chiing minh.

BAI 6. Ching minh rang
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@® 2" > 2n+3voimoin >2,n € N. @ 3" ! > n(n+2)véimoin >4,n e N.
@) (n!)? > n" véimoin € IN*, @ 2" >n?véimoin >5,n e N.
Loi giai.
(D Véin = 2 ta thly bat dang thiic da cho diing.
Gia str bat dang thirc da cho ding véin =k > 2,k € N, tic la ta c6 251 > 2k + 3. (1)
Ta can ching minh bat déng thitc ding véi n = k + 1, tic la 264D+ > 2(k + 1) + 3 hay
252 > 2k + 5.

That vay, nhan ca hai vé ctia bat dang thic (1) véi 2 ta dugc
2281 5 22k +3) & 2M2 > 2k + 542k + 1. )
Vik > 2nén2k+1 > 0.Khi do tur (2) suy ra
252 > 2k + 5.
Vay bat dang thirc da cho dung voin =k +1.
Do do¢, ta c6 dieu phai ching minh.

(2) V6i n = 4 ta thay bat dang thiic da cho ding.
Gia str bat dang thirc da cho ding véin =k > 4,k € N, ticlataco 351 > k(k+2). (1)
Ta can chiing minh bat dang thirc ding véi n = k + 1, tac 1a 36D -1 > (k4 1)[(k +1) + 2]
hay 3¢ > (k+1)(k + 3).
That vay, nhan ca hai vé ctia bat dang thic (1) véi 3 ta dugc

331 > 3k(k+2) < 35 > k% + 4k + 3 4 2k* + 2k — 3. )
Vik > 4va2k?+2k —3 = 2k(k —4) +10(k — 4) + 37 nén 2k? + 2k — 3 > 0. Khi do6 tur (2)

suy ra
3> K244k +3 <3 > (k+1)(k+2).
Vay bat dang thiic da cho diing véin = k + 1.
Do do, ta c6 diéu phai chiing minh.
(3) Truéc hét ta chirng minh #" > (n + 1)"~1. That vay, véi n = 1 ta dugc khang dinh ding. Gia

k
st khang dinh ding v6in = k > 1, tic 1a ta c6 k¥ > (k +1)*1 hay (%) = k 41_ 1 Ta

can chitng minh khéng dinh cing dung khin =k + 1.

Ta co
k+1_ & k+1\* K\ o 1 K1\ 1
K2 +2k+1> k*+2k = > > > — ] >
LR k+2—k+1j(k+2) —(k+1) —k+1:><k+2) “k+2
Vay n* > (n+1)""! véi moi n € IN*.
Trd lai bai toan. Ta cling chitng minh bai todn bang quy nap.
V6i n = 1 ta thay bat dang thitc da cho dung.
Gia st bt dang thirc da cho dung véin =k > 1,k € IN, tic la ta 6 (k!)? > kF. (1)
Ta can chiing minh bat dang thtic ding véin = k + 1, tic la [(k+ 1)1]2 > (k + 1)1,

That vay, ta c6
[(k+1)12 = [k(k+1)]2 = (k)*(k+1)2 > K (k+1)2 > (k+ 1) Yk +1)2 = (k4 1)F

Vay bat déng thitc da cho ding v6in = k + 1.
Do do, ta c6 diéu phai ching minh.
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(@) Trudc hét, bang phuong phap quy nap ta chitng minh trude két qua n? > 2n + 1 v6i moi
n €N, n>5.
V6i n = 5 ta thay bat dang thic 1a dung.
Gia su bat déng thuc trén dung véin =k > 5,k € IN, tacla ta c6 k% > 2k + 1.
Ta cAn chiing minh bat dang thirc ding véin = k+ 1, ticla (k+1)2 > 2(k+1) + 1.
That vay, ta co
(k+1)> =k*+2k+1>2k+1+2k+1=4k+2>3k+3>2k+3.
Vefnyn2 >2n+1véimoin >5,n € IN.
Tr& lai voi bai toan.
V6i n = 5 ta thay bat dang thitc da cho ding.
Gia su bat déng thic da cho dang véin =k > 5,k € N, tuc la ta c6 2k > k2. (1)
Ta can ching minh bat dang thitc ding v6in = k + 1, tic 1a 281 > (k +1)2.
That vay, nhan ca hai vé ctia bat dang thic (1) véi 2 ta dugc

2.5 0 M S 2 42 o 2L S 2 4ok +1 2K S (k1)

Vay bat dang thiic da cho diing véin = k + 1.
Do do, ta c6 diéu phai ching minh.

BAI2. DAY SO

@ TOM TAT LY THUYET

€ DINHNGHIA

Dinh nghia 1. Mot ham s6 u xac dinh trén tap hgp cac s6 nguyén duong IN* dugce goi la
mot day s6 vo han (hay goi tat 1a day sd).

MBbi gia tri ciia ham s6 u dugc goi 1a mot s6 hang ctia day sb. Ch:img han,
— uy = u(1) 1a s6 hang th nhét (hay con goi 1a s6 hang dau).
— up = u(2) 1a 56 hang th hai.
— uy = u(n) la s6 hang thit n (hay con goi 1a s6 hang téng quat).

Nguoi ta thuong viét day sé dudi dang khai trién uq, up, u3, . . ., uy, . .. hodc viét tat 1a (u,).

€) CACH CHO MOT DAY 56
— Cach 1. Day s cho bdi cong thitc s6 hang tong quat.
— Cach 2. Day s6 cho béi hé thuc thic truy hoi.

- Cho sb hang thu nhéat u; (hodc mot vai sd hang dau).

— Cho mot cong thuc tinh u, theo u,,_; (hodc mot vai sO hang ding ngay trudc no).

€) DAY O TANG, DAY 56 GIAM

— Day s6 (uy) 1a day s tang khi va chi khi véi moi n € IN* ta ludn c6 uy,; < 1.
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— Day s6 (uy) 1a day s6 giam khi va chi khi véi moi n € IN* ta ludn 6 uy > 1y 1.

€) DAy 56 B CHAN

— Day sb (u,) dugc goi la day s bi chan trén néu ton tai s6 M sao cho u, < M, véi moi
n € IN*.

— Day sb (u,) dugc goi 1a day s6 bi chan dudi néu ton tai s6 m sao cho u, > m, véi moi
n € IN*.

— Day s6 (un) duoc g01 1a day s6 bi chin néu né vira bi chan trén vira bi chan dudi, nghia
1a ton tai cac s6 M va m sao chom < u, < M, v4i moin € IN*.

(® DANG TOAN VA BAI TAP

(D DANG 2.1. Tim s hang cuia day sé cho trudc

Phutong phdp gidi: Tix cong thiic s6 hang tong qudt ta thay gid tri n phi hop dé tim s hang can tim
hodc ding hé thitc truy hoi dé tim s6 hang do.

€ vioy

VI DU 1. Cho day s6 (uy) véiu, = ?,nnj Hay viét dang khai trién ctia day sb. Tinh usy va
Ugg.

@ Loi gidi

11 n—1
Dang khai trién ctia day s6 da cho 1a 0; - A AR v VARE

50-1 49 | 99 -1 49

= — = . |:|
3.50+1 151 "9 T 379941 149

Ta co Uusp =
VI DU 2. Cho day s6 (u,) dugc xac dinh bai
u = 1
Up =2uy_1+1,(n>2).
Hay viét dang khai trién cta day s trén. Tinh ug.

@ Loigidi

Dang khai trién ctia day s6 da cho1a 1;3;7;15;...;2" — 1;...
Tacouy =1,uy =3, uz =7,uy =15, us = 31, ug = 63, uy = 127, ug = 255. OJ



316 CHUONG 3. DAY SO - CAP SO CONG - CAP SO NHAN

VI DU 3. Cho day sb (u,) dugc xac dinh bai

{ul = 1,u2:1

day s6 Phi-bo-na-xi).
Up = Uy_1+ U2, (” > 3) ( y )

Hay viét dang khai trién cta day s trén. Tinh u;.
(¢ Loi gidi
Dang khai trién ctia day s6 da cho 1a 1;1;2;3;5;8;13;. ..
Tacc’)u1:1,u2=1,u3=2,u4=3,u5=5,u6:8,u7:13. ]

VI DU 4. Tim s6 hang téng quét u,, theo 1 ctia cac day s6 sau day

_ 4 .. - A L. U1 = 2
@ Dzy _, sO (uy) voi (2 Day s6 (uy) voi {”nﬂ o > 1.
1=

@ Loi gidi

(D) Tir cong thic 1 =ty +2véimoin > 1suyra i, 1 — Uy, =2 véimoin > 1. Tir d6 ta c6

Up —up =2
u3—u2:2
Uy —uz =2

Up — Uy = 2.
Cong theo vé tt ca cac dang thiic trén ta dugc

Uup—ump=m—-12<cu,=u+2n—-2< u, =2n+1.

NN ., .. . u .- . NI, .
(2) Tir cong thic u, 1 = 2u, véimoin > 1suy ra 1l — 2 véimoin > 1. Tar d6 ta 6
Uy
u
2 _5
Uy
u
B _s
uz
U _ 5
us
Un
Up—1

Nhan theo vé tit ca cdc dang thic trén ta dugc

u _ _ _
Aol ey, = 2" ey, =2-2""1 oy, =2m
231
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€> BAITAP AP DUNG

BAI 1. Viét ndm sb hang dau tién cta day sb (u,) va tim cong thiic sb6 hang tong quat u, theo n
cta cac day so (uy,) sau

uy = 3 uy = 1
Uy = 2uUy, Vn > 1. Upi1 = Uy + nd,n > 1.

1/[1:1 @ u1:—1
u
Upy] = 1 +nu ,Vn > 1. Upiq = Uy +3,Vn > 1.

n

uy = 11 uy = 1
Uy = 10u, +1—-9n,Vn > 1. Uyl = Uy +7,Vn > 1.
Loi giai.
(1) Nam sb hang dau tién cta day sbdacholau; =3, ur =6, uz =12, uy = 24, us = 48.
Tix cong thic w41 = 2u, véimoin > 1suyra % =2v6éimoin > 1. Tir do6 ta co
n
2 _,
Ui
U _»
Uz
s _ 5
us
)
Up—1

Nhan theo vé tit ca cdc dang thic trén ta dugc

Uy
231

=2y, =u - 2" oy, =3-2""1.

(2) Nam sb hang dau tién cta day sbdacholau; =1,ur =9, uz = 36, uy = 100, us = 225.
Tir cong thuc w1 = uy + n3véimoin > 1 suy ra i, 1 — Uy = n3 véimoin > 1. Tir d6 ta

co
uz—u1:23
u3—u2:33
u4—u3:43

Cong theo vé tit ca cac dang thiic trén ta duge

n?(n+1)>2

g —u =224+ 4+ n-1Pou,=134+22+33+.. . +n¥su, = I

s U3 =

N[ =

(3) Nam sb hang dau tién ctia day s dacholauy =1, up =

Dé thay u, # 0 véi moin € IN*.
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NN P Uy L. . 1 1 1 1 .
T cong thuc u = véimoin > 1suyra = —+1ha — — =1vdi
& i 1+uy, ' - Y Unt1 Un Y Upr1  Un
moin > 1. T do ta cod
1 1
Sl |
Un ui
1 1
S |
Uz Uz
1 1
Sl |
Ug U3
1 1
— — =1.
Uy Up—1

Cong theo vé tt ca cac dang thiic trén ta dugc

1 1 1 1 1
—— —=n-1—=—+4+n-1 —=n=u,=—.
Un Uuq Uy ui Uy n
() Nam sb hang dau tién ctia day s dacholauy = —1,up =2, u3 = 5, uy = 8, us = 11.

T cong thuac vy, = uy +3 véimoin > 1suyrau,4q — Uy, = 3 véimoin > 1. Tir dé ta co

uz—M1:3
u3—u2:3
u4—u3=3

Uy — Uy_1 = 3.
Cong theo vé tt ca cac dang thiic trén ta dugc

Uup—u=m—-13<u, =u1+3n—-3< u, =3n—4.

(5) Nam sb hang dau tién cta day s6 dacholau; = 11, up = 102, u3 = 1003, 1y = 10004,
us = 100005.
T cong thic vy, 11 = 10u, +1 —9n véi moin > 1 suy ra

U1 —1—1 =101y —10m,Y1 > 1 & w1 — (n+1) = 10(uy —n),¥n > 1 = ””*Ln__("; D _ 10\
Tir do6 ta co

Up — 2

ui—lzw

us —3

uz_z_w

Uy —4

uj—s 10

Uy, —n
un_ln—(n—l) =10

Nhan theo vé tat ca cac dang thic trén ta dugc

un_n

- =10" ' = u, —n=10""Y(u; - 1) © u, = 10" +n.
=
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(6) Nam sb hang dau tién cta day sodacholau; =1, uy =8, u3 =15, ug = 22, us = 29.
T cong thiac w11 = uy +7véimoin > 1suyrau,4q — Uy, =7 véimoin > 1. Tir dé ta co

Mz—u1:7
u3—u2:7
Uy — Uz =7

Cong theo vé tat ca cac dang thiic trén ta dugc

Uup—ump=m-1)7<u,=u1+7n—-7<%< u, =7n—6.

€)  BAITAP REN LUYEN

BAI 2. Viét nam sb hang dau tién ctia day s6 (u,,) va tim cong thic s6 hang tong quat u, theo n
cta cac day so (uy,) sau

@ U = 3 U = 1
Upi1=\/14+u2,Vn>1. Upy1 = 2uy +3,Vn > 1.
uy = 5 @ up = -1
Uyl =Uy+3n—2,Yn > 1. Uy, =2u, +1,Vn > 1.
Loi giai.

(1) Nam sb6 hang dau tién cta day s6 da cho la u; = 3, up = V10, uz3 = V11, uy = V12,
Us = v 13.
Ta théy u, > 0véin € N*. Tu cong thic u, 1 = /1+ u? suy ra
uZ=1+4ul,Vne N* & us  —ui =1,¥n € N*.

Tir do ta co

us —ut =1
uj —uj =1
uz —u3=1

Cong theo vé tat ca cac dang thiic trén ta dugc
u%—u%:n—l@u%:u%+n—1@u%:n+8©un:\/n 8.

(2) Nam sb hang dau tién caa day sbdacholau; =1,up =5, u3 =13, us = 29, us = 61.
Tir cong thuc vy, = 2u, +3 véimoin > 1suyra

Upy1+3

Upi1+3=2u,+6,n>1<u,1+3=2(u,+3),¥n>1= 13
n

=2,Vn>1.
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T do ta co

Nhan theo vé tat ca cac dang thtc trén ta dugc

U, +3
M1+3

="ty 43=2"Yu +3) s u, +3=4-2""1 oy, =2""1 3
(3) Nam sb hang dau tién cta day sodacholau; =5,uy =6, u; =10, ug = 17, us = 27.
Tix cong thuc w41 = uy +3n —2v6imoin > 1suy ra u,41 — uy, = 3n — 2. Tir do ta co

Uy = (Uy —uy_1) + (Up_1+uyp2)+--+WUy—uy)+u;=3n—-1)—-2+3n—-2)—2---+3-1—
(1+n—-1)(n—1)

=3[n-1)+n-2)+---+1]+n—-1)-(-2)+5=3- 5 —2n+2+5
_3(m?—n)—4n+14  3n®>—7n+14

a 2 a 2 '

(4) Nam sb hang dau tién cta day sbdacholau; = -1, up = -1, uz3 = -1, uy = -1, us = —1.
Tur cong thuac vy, = 2u, +1véimoin > 1suyra
Upi1+1
un+1—|—1:2un—i—2,Vn21<:>un+1+1:2(un—|—1),V1121:>u—_HZZ,VnZL
n

T dé ta co

u, +1 p
u;+1
uz+1 p
u, +1
u4+1 —9
uz+1
ttl _,
un—1+1

Nhan theo vé tat ca cac dang thic trén ta dugc

u, +1
up+1

=2l g, 1 =2"Yu; +1) & uy = —1.
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(O DANG 2.2. Xét tinh tdng, gidm cla déy sé

— Phuwong phdp 1. Xét dau ctia hiéu s6 u, 1 — uy.

— Néu vdi moi n € IN* ta luén cé u, 1 — uy > 0 thi (uy) la diy so ting.
— Néu vdi moi n € IN* ta luén cé u, 1 — un < 0 thi (uy,) la diy so gidm.
un

— Phuong phdp 2. Vdi moi n € IN*, uy, > 0 thi cd thé so sdnh ti s u—H Vi 50 1.
n

;U 5 S S5 A o
- Néu ZH > 1 thi (uy) la day so tang.
n

- Néu % < 1 thi (uy) la day so gidm.
n
— Phuwong phdp 3. Néu day s6 (uy,) duoc cho béi hé thite truy hoi thi thuong ding phuong phdp
quy nap dé chirg minh u, 1 > uy, 0di moi n € IN* (hodc u, 11 < uy 0di moi n € IN*)

€ vioy

VI DU 1. Xét tinh tidng, gidm clia cac day s sau

~ A 4o Zn_l ~ P e Tl—|—2
(D Day s6 (uy) v6i uy = 1 (2 Day s6 (v,) Vi v, = YT
(¢ Loi gidi
3
e . o Khi dé
(@) Voéimoin € IN*, ta co uy, il idé
o3 ( 3\_ 3 3 3m+6-31-3_ 3 o
T T 1) + 1 n+l1) n+1 n+2 (m+1)m+2) H+D)m+2)

Vay day s6 (1) da cho la day sb tang.

(2) Xét tisd sau

(n+1)+2

Upy1  Antl ~n+3 4" n+3 _1+ 1 (%)

u,  n+2 44" n+4+2  4(n+2) 4 4(n+2)

411
Vin > 1nén

1 1 1 1 1

2>34 2> —— < —& -4 — < -,

ntez (n+2) 2 1n12) 1271 4my2) =3

PN u L. .
Do d6, tir (%) suy ra Z—H < 1véimoin > 1.

n
Vay day s6 (1) da cho la day s6 giam.
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M1:\/§
Uy = /24+Uy_1,n > 2.

VI DU 2. Xét tinh tang, giam ctia day s6 (u,,) biét {
(¢ Loi gidi

Tacé u; = v/2 < 2va (u,) 1a day s6 duong. Ta chiing minh u, < 2 v6i moi n € IN* bang quy nap.
Véin =1 thi khéng dinh trén la dung.

Gia st khéng dinh trén dung khin =k > 1, k € IN, tac la ta luén c6 uy < 2.

Ta can ching minh uyq < 2. That vay,

Upp1 = 2+ up < V2+2=2.

Vay u, < 2véimoin € IN*.
T cong thuc uy, = /2 4 u,_q suy ra

u%:2+un_1©u%—ui_1:2+un_1—u2

n—1 < ”gz - ”i—l = (up—1+1)(2—up—1).

Do (uy) la day s6 duong va u, < 2,Vn € N* nén (u,_1+1)(2 — u,_1) > 0. Suy ra

u% — “%—1 >0,Vne IN* = u, >u,_1,Vn € N*.
Vay day s6 (u,) da cho la day so tang. O

€) BAITAP AP DUNG

BAI 1. Xét tinh tdng gidm ctia cac day sb (u,) sau, voi

@ uy, = n® +4n — 3. @ uy, =2n3 —5n+1.
1

@ uy, =3"—n. @un:E—Z.

® u, = " ®) uy, =2n —4n?2 —1

n2+1
Loi giai.
@) Véimoin € IN*, ta c6

Upyr —tp = (n+1)2+4n+1)—3— (P> +4n—-3) =n’>+2n+1+4n+4 -3 —n*—4n+3
=2n+5>0,Vn>1.

Vay day sb da cho la day sb tang.
(2) Véimoin € N*, ta co
Upsr — Uy =2(n+1)° =5(n+1)+1—2n® —5n+1)=2n> +6n> +6n+2—51—-5+1—2n +5
= 6n°+6n—3=06n>+3n-+3(n—1)>0,Yn>1.
Vay day s6 da cho la day sb tang.
(3) Voimoin € IN*, ta co

Upp1 — Uy =31 —(n4+1) = 3" —n)=3"1—pn-1-3"fn=3.3"-1-3"
=2-3"-1>0,Vn> 1.

Vay day s6 da cho la day sb ting.
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(@) V6imoin € IN*, ta c6

=————<0,Vn>1.
n(n—|—1)< "=

Vay day sb da cho la day sb giam.

(5) Vi moin € IN*, ta c6

g _mfl on_ ontl o w _ (n+ D) +1) —n(n®+2n+2)
T T NI+ 241 2 +2n+2 ni4+l (n? +1)(n* +2n+2)
M+l +n+1-nd—2n—-2n —n®—n+1
T (D +2m+2) (241 (n242n+2)
2= (n-1)
_ 0,vn > 1.
2+ 1) (2 +2n+2) "

Vay day sb da cho la day s6 giam.

1
V6éimoin € N*, taco u, = . Khi do
®© ' T on+VanZ—1
Uni1 _ 2n ++V4n? —1 c1vn>1
up  2m+1)++Am+1)2-1 T
Vay day sb da cho la day sb giam.
O
BAI 2. Xét tinh téng gidm ctia cac day sb (u,) sau, véi
n 3"
@ un — 2\/_1:. @ un — W.
2" 2\"
®””:(n+1)!' @””:(§> Vi
Loi giai.

(D Dé thay u, > 0,Vn € IN*.
Xét ti s6

Upyr  Vn+1 2" n+1l Vn+1 /n—i—1< n+1—1Vn>1
u,  2ntl \/ﬁ_ zﬁ_m_ 4n n+1 7 =7

Vay day s6 (u,) 1a mot day s6 giam.

(2) Dé thay u, > 0,Vn € IN*.
Xét ti s
Uy, 3n gnt2 9

- 2n+1'3n+1 :g <L

Up41

Vay day s6 (u,) 1a mot day sb tang.
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(3 Dé thay u, > 0,Vn € N*.
Xét ti s6 " )
Uy 2" n+1)! 2 2
= : = <Z<1,vn>1
W (¥l 2 agas3 bz

Vay day s6 (u,) 1a mot day s6 gidm.

2\" . s
@ u, = (—) -y/n. Dé thay u,, > 0,Vn € IN*.

3
Xét ti sb6 "
Up i1 2\" — 3" In+1 2 [4n + 4
_ = —_ . 1 = - = = .
Uy (3) e 21 \/n n 3 In
Taco in+4 4 4 4 4 8
n
T B T L S
o 9 tosSgtgTg<lvn=z

Suyrau,i1 < uy.
Vay day s6 (u,) 1a mot day s6 gidm.

€)  BAITAP REN LUYEN

BAI 3. Xét tinh tdng gidm ctia cac day sb (u,) sau, véi

-1

2 on 41, S

@ up = —n*—2n+ @ uy o
3n2 —2n+1 n”+n+1
@un=""— 17— @un =" 57

vn+1-—1

® u, =n—+n?2—1. @T

Loi giai.

(@) Véimoin € N*, ta c6

Upsr —Up=—(n+1)2=2mn+1)+1—(—n*=2n+1)=—n*>—2n—1-2n—2+1+n*42n—1
=-2n—-3<0,Vn > 1.

Vay day sb da cho la day s6 giam.

2
e . s
(2 Véimoin € IN*, tacé u, =1 —n+1.Kh1d0
2 (2N _ 2 2 2n+4-2m-2 2 vy
T T T )+ 1 n+l) n+1 n+2 (m+1D)m+2) m+)m+2) 7

Vay day sb (u,) da cho la day sb tang.

3 V(’JiinnEIN*,tacc’)un:3n—5+%.Khid()

+2 n—+2 n+1
6 6

n+2 n+1

6 6
n+1) =3 —24—— —3n+5— ——

un+1—un:3(n+1)—5—|—nL— (3n—5+

=3+ ()
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Vin > 1nén
6
> 2
2<n+1<n+2<3=2< 6 < 6 <3= n+2 = 6 __¢6 > —1.
n+2 n+1 6 > _3 n+2 n+1
n+17
Do do6, tir (%) suy ra u, 11—ty > 0vdimoin > 1.
Vay day sb (u,) da cho la day sb tang.
1 2 1
@ VdimoinElN*,tacéun:§+4:2-:_2.Khidé
2(n+1)4+1 2n+1 2n+3 2n+1

Ml T S )22 A2 42+ 8n+6 A2+ 2

(2n+3)(4n*>+2) — (2n+1)(4n*> +8n+6)  8n®+12n* + 4n + 6 — 8n® — 201> — 20r
(4n2 + 8n + 6)(4n? + 2) N (4n2 + 8n + 6) (4n? + 2)
—8n? — 16n

_ 0,vn > 1.
@2 t8nt6)anii2) ~ 7

Vay day sb (u,) da cho la day s gidm.
1

Vi moin € N*, tacd uy, = —————. Khidoé
® : e
V2 —
it MEN L gy,
Up n+1)+/(n+1)2-1
Vay day sb (u,) da cho la day s giam.
1
V6éimoin € N*, tacod uy, = ——— Khido
® : s ]
ot VIALEL g vys .
Un vn+2+4+1
Vay day s6 (uy,) da cho la day s6 giam.
U
BAI 4. Xét tinh téng gidm ctia cac day sb (u,) sau, véi
3" n+1
@ un — ﬁ. @ Mn — 31’1 .
@ u 1 @ u —(14—1)”
Y Vl+n+n? ! n)
Loi giai.
3
@ u, = — Dé thay u, > 0, Vn € N*.
Xét ti s6
Upp1 3L n? 3n? n? + 2n?

_ o _ 1,V > 1.
Uy 12 3 12 mtamg1l T

Vay day s6 (u,) 1a mot day sb tang.
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1
@)un—n;r . Dé thay u, > 0,Vn € N*,
Xét ti s

Upyr n+2 3" n+2 n+2

_ . _ - 1,Vn € N*.
by 3 ntl 34D nt2samal e

Vay day s0 (u,) 1a mot day s6 gidm.

1 -
@ Up = ——==.Dethay u, >0, Vn € IN".
V1i+tn+n?
Xét ti s6

Upr1 _ V1d+n4n? \/1—|—n—|—n2 _\/ 14 n+n?
Un 24+ n+(n+1)2 n2+3n+3  V14+n+n24+2+2n

Vay day sb (u,) 1a mot day s6 giam.
@ Ap dung bét dang thirc Bernoulli
(1+a)">1+naVa>—-1,neczZ*.

Xét ti s6

ey (1+%H>n+1_(n+2>n+1.< - )n:{w]n+l.n+1

Un (1+1)” n+1 n+1 n+1)>2 n
n

P e CTN T Y L N —
B (n+1)2 n n+1 no  (n+1)2
Vay day sb (u,) 1a mot day sb tang.

BAI 5. Xét tinh tdng giam ctia cac day s6 (u,) dugc cho béi hé thic truy hdi sau:

[Z5] =1 u1—1
Upi1 =y + (n+1)-2" Uy =2uy + 1.
up =2 Uy =5
Uy = 2uy — 1. Up+1 = Uy +3n — 2.
up =3 Uy =2
2_
®{u = el @{u =2u,+3
n+1 3+un. n+1 — n .
Loi giai.
@) Tacod

Upi1—Up=(n+1)-2">0,Vn>1= uyq > u,, Vn > 1.

Vay day sb (u,) 1a mot day sb tang.

@ Tacouy =1> —1,giastu; > —1,khidéup,; =2ur+1> —1. Vayu, > —1,Vn > 1.

Khi do
Uyl — Uy =2Up+1—uy,=u,+1>0,Vn > 1.

Vay day s6 (u,) 1a mot day sb tang.

<1,Vn>1.
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@) Tacouy =2 >1,gidstu; >1,khidé ugyy =2uy—1>2—-1=1.Vayu, > 1,Vn € N*.
Khi dé
Upi1 — Uy =2Up —1—uy, =u; —1>0,Vn € N*.

Vay day s6 (u,) 1a mot day so tang.

@) Taco

Uyl — Uy, =3n—2>0,Yn>1= u,1 >u,vn>1
Vay day sb (u,) 1a mot day sb tang.

(® Tir hé thirc truy hoi da cho, dé thay u, > 0 véi moin € IN*.
2 _ 9 =1<u
3+u; 6 "

Ta du doan

Tacou, =

U1 < Uy, Vn € N*. ()
That vay, ta thy () dung khin = 1.

Gidsu (x) dung khin =k > 1, (k € N), tac la ta ¢ uy < uy_1.
Khi d6

3—i—uk_ 34+ uy up +3°
6 J—
Ug—1+3

2uy 2up +6—6 6
U1 = = =2

Viu, < up_1 nén ,suyra iy <2 — Ug-

>
ur+3 Up_1+3
Vay () dung vdi moi n € IN*.
Do d¢, day sb (u,) 1a day sb gidm.

(® Tir hé thuc truy hoi da cho, dé thay u, > 0 v6i moin € IN*.
Tacduy = +/2u1 +3 = V7 > u3.
Ta du doan
Upiq > Uy, Vn € N*.
That vay, (%) ding véin = 1.
Gidsu (x) dung khin =k > 1, (k € N), tac la ta ¢ uy > uy_1.

Khi do6

Upr1 = V2up +3 > \/2up_1 + 3 = ug (do ug > up_q).
Vay (*) dang véin € IN*.
Do d6, day sb (u,) la day sb tang.

(3 DANG 2.3. Tinh bi chdn cla déy sb

Phutong phdp gidi: Stk dung khdi niém diy so bi chéin.

€ vioy

VI DU 1. Xét tinh bi chin cta cac day sb sau

2n —1

<~z L. 1 1
n+3’ @Daylso(vn)vofwn:ﬁ+m+...+

nn+1)

(D Day s6 (uy) v6i u, =
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@ Loi gidi

@) Taco u, > 0bsi moin > 1. Vay (uy) bi chan dudi.

Laicou, =2—

3 < 2véimoin > 1. Vay (uy,) bi chan trén.
Do d6 (uy,) bi chan.

(2 Tacod
oot 1 1 1 1 1,1 gy
"1 2 2 3 n+1 n+1 n+1" " =7
Véimoin € N* taluonco 0 < u, < 1.
Vay (uy,) bi chan.
]
€) BAITAP AP DUNG
BAI 1. Xét tinh bj chdn cta cac day sb (u,) sau, véi
n%+1 2n +3
Qun ==~ Qun =373
n—1 1 1 1
@Mn——,n—H. @Mn—ﬁ—i‘m—F"'—i—m.
Loi giai.
n? +1 1 )
@) Tacodu, = =n+ - > 2,Yn > 1. Vay day so (1) bi chan dudi.
2n+3 2 5
Tacbup= 224 2
@ Tacoun =5 5 =3+ 36112
x4z 2n+3 A 4 A 1w L
De thay u;, = > 0,Vn > 1 nén day so bi chan dudi.
3n+2
Lai co
2 5 2 5 -5
ey, == |z = <0,Vn > 1.
il = M = 3 33, 1) (3+3(3n+2)> (31 +2) (31 +5) "=

Vay day s6 (uy,) 1a day s6 gidm nén u,, 11 < u; = 1. Suy ra day sb (u,) bi chan trén.
Vay day sb (uy) bi chan.
-1 )
3) Tacou, = nz—l > 0,Vn > 1nén day so bi chan dudi.
ne +
Lai c6
n—1 - 1

nz+1  n

Cho nén day sb (u,) bi chan trén.
Vay day sb (u,) bi chan.

(@) Rorang u, > 0,Vn € IN* nén (u,) bi chan dudi.

1 1 1 1
Ta co m = % — mKhl do Uy = 1-— n—+1 < 1,Vn € IN* nén (Mn) bl chéntrén.

Vay day sb (uy) bi chan.
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]
BAI 2. Xét tinh don diéu va bi chdn ctia cac day sb (uy) véi
2n —13
Dup=1+(n-1) 2" ®””:3n—2'
n? +3n+1 =2
@u, = EIEL @ _—
n+1 Upt1 = .
2
Loi giai.
@ TacOuyyq —ty = (n—+1)-2">0,Vn > 1. Tr dé suy ra d?y s6 (uy) 1a day s6 tang.
Laicou, =1+ (n—1)-2" >1,¥n > 1. Vay (u,) la day so bi chan dudi.
2n—13 2 35 2
Tacbup=— > =2__ 2 <% yp>1.
@ Tacoun = = =3 3Gu-2) ~3 ™2
Khi dé
2 35 2 35 35
2 (2 _ 0,Vn > 1.
Tl = = 3 T 3G+ 1) (3 3(311—2)) RN A
Vay day s6 (uy,) 1a day sb ting.
M3t khac
1 35 35 2 2 35 2 35
0 <LVn>1e0>— 2 > Pt P S P 1<
S == ZT3Bn-2)~ 3 7373 3Bi-2)-3 3 SHes
Suy ra (u,) 1a mot day s6 bi chan.
n? +3n+1 1
Ta c6 = = 2———.
(3) Ta co uy, — n+ ——
V6&i moin € IN* ta co
Uyl — Uy =N+ 3 — LI n+2— 1 =1+ 1 >0,Vn>1
G n+2 n+1) n+1)(n+2) " 7~

Vay day sb (u,) 1a day sb tang.

5 <
Suyrau, > u = > Do d6, day so (uy,) bi chan dudi.

? 2 . ’ 1 1 1 A
@DTacc’)ul:2>1,giasuuk>1,1<h1douk+1:unz+ > —; = 1. Vay u, > 1,Vn € N*.
Lai co
1 1-—
Uyl — Uy = un;_ — Uy = 2”11 < O,Vn e IN*.

Vay day s6 (u,) 1a day sb giam.
Suy ra u, < u; = 2. Do d6, day sb (u,) bi chan trén. Vi vay, day sb (u,) bi chan.
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€)  BAITAP REN LUYEN

BAI 3. Xét tinh bi chan ctia cac day sb (u,) sau, véi

3n—1 1
®un_3n+1' ®M”_n(n+1)'
2n—1 1 1 1 1
®un =7 @u=ptagtat ot
Loi giai.
@ Tacou _3n—1_1_ 4 < 1,Vn > 1. Suy ra day sb (u,) bi chan trén
SR I TR Y 12 day 56 W) Bt CHan HEn.
Mit khac, = > 0, ¥n > 1 nén day s6 (1) bi chin duéi.

3n+1
Vay day so (u,) bi chan.

@ Tacou, =

Lai co

—————— > 0,Vn > 1 nén day sb bi chan dudi.
n(n+1)

1 1 -2
—y, = — = > 1.
Ml = = G T Y 2)  n(nt 1) n(n+1)(n+2) <0vn =

" ’ 1 ’
Vay day so (u,) la day so giam nén u,, 1 < u; = > Suy ra day so (u,) bi chan trén.
Vay day sb (uy) bi chan.

2n —1
Tacou, = ——
® Tacou =

n
2n—1 < 2n—1 < 2_n
Vn? +2 n n
Vay day so (u,) bi chan.

> 0,Vn > 1 nén day sb bi chan dudi.

Lai co = 2 nén day so bi chan trén.

(@) Rorang u, > 0,Vn € IN* nén (u,) bi chan dudi.
1 1 1 1
Ta cod — = —— Vk>2,k . Khi d6
acok2<k(k_1) 1 k,V >2,ke N ido

u, <1+ 1—1 + Lo +-
" 2 2 3

Cho nén (u,) bi chdn trén.

Vay day sb (uy) bi chan.

1 —1 —2—1<2véimois6nuéndu0n n
n—1 n) n ' g1y &

BAI 4. Xét tinh don diéu va bi chdn ctia cac day sb (uy) véi

7n+5 n?+1
Dun =5 @un =753
@ 2 @ u
Upt1 = gl/ln—I-S Uyl = 771_1_4

Loi giai.
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Tn+5 7 24 7
Ta cé == — < = > 1.
D Tacoun =g -7 =3 T5Bni7) S5 "2
Khi d6

> 0,Vn € N*.

L7 M (7 A B 24
T s T 56n+12) \5 5(6n+7))  (5n+7)(5n+12)

Vay day s6 (u,) 1a day sb ting.

Mt khéc
1 1 24 2 7 7 24 7 2 7
Wn>le0>-————m > 2ol 7 % S <y, <L

<Gz 12" 2 BBnt7) - 57575 56nt7) -5 5 "M 5

Suy ra (uy) la mot day sb bi chan.

(2 Taco
n+1 1 5
L N R - — 1
M= =3 2 o =3 @)
Dé thay, véi moin > 1tacd, —1 < LI
ok = T = m2—375
Dodétu (1)suyra —2<u, <1,Vn>1.
Tir d6 suy ra (uy,) 1a mot day s6 bi chan.
Laicou; = —2;up = 1 uz = 3 nén day s6 khong tang khong giam.

2 2
@ Tacou; =1 < 15, gid stt g < 15, khi d6 uq = =up+5 < =-(15)+5 = 15. Vay

3 3
u, < 15,vn € N*.
Lai co
> 0,Vn € N*.

2 15—u
un+1_un:§un+5—un: 3 L
Vay day sb (u,) 1a day sb tang.
Suy ra u, > u; = 1. Do d6, day s6 (u,) bi chin dudi.

. a 8 .
@ Tacéu1:4<8,giasuuk<8,kh1douk+1:%+4<§+4:8.Vayun<8,Vn€]N*.

Lai c6

u
un+1—un:—”+4—un: ">0,VneN*

2

Vay day sb (u,) 1a day sb tang.
Suy ra u, > u; = 4. Do d6, day sb (u,) bi chan dudi. Vi vay, day sb (u,) bi chan.

0
; o N an*+2 2 s TP
BAI 5. Cho day so (u,,) dinh béi u, = TR Dinh a dé day so (u,) 1a day so tang.
Loi giai.
Ta co
o an+1)*+2 an*4+2  [a(n+1)*+2] 2n* +5) — (an* +2) [2(n +1)* 4 5]
T Sy 1) 15 2md 5 2(n+1)* + 5] (2n* +5)
_ (5a-— )[(n-l—l) nt]
200+ 1) +5] (2 +5)
Laico

m+1)*>nt,vne N* & (n+1)* —n*>0,Vn € N*.
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Dé day sb (uy) la day sb tang thi

4
um4—un>QVneN*@6a—4>O¢$a>g.

4 . )
Vay véia > 5 thi day so (u,) 1a day so tang. O
&= EM cO BIET?
DAY SO PHI-BO-NA-XI

Phi-b6-na-xi (Fibonacci) (con c6 tén 1a Leonardo da Pisa) 1a mot nha Toan hoc néi tiéng ngudi
Italia. Trong cubn sach Liber Abacci, ndm 1202, 6ng c6 viét bai toan sau:
“Mot d6i thd (gom mot con thd duc va mot con thd cai) cit mbi thang dé duge moi doi thd con
(cing gom mot tho duc va thd cai); mdi doi tho con, khi tron hai thang tudi, lai méi thang dé ra
mot doi thod con, va qua trinh sinh n cit thé tiép dién. Hoi sau mot ndm sé c6 tat ca bao nhiéu doi
tho, néu dau nam (thang giéng) c6 moi déi thd so sinh.”
RO rang & thang giéng, cting nhu & thang 2, chi c6 moét doi tho. Sang thang 3, doi tho nay sé dé ra
mot d6i tho con, vi thé & thang thi 3 sé ¢6 1+ 1 = 2 doi thd. Sang thang tu, vi chi c6 déi tho ban
dau sinh con nén & thang nay c6 1+ 2 = 3 doi thd. Sang thang 5, hai d6i thé gdm doi thd ban dau
va doéi tho dugc sinh ra ¢ thang 3 cung sinh con nén thang nay ¢6 3 +2 = 5 déi tho, ...
Khai quat, néu ki hiéu F, 1a s6 d6i tho c6 & thang thi n, thivéin > 3, ta co

F, = F,_1 + s6 d6i thd dugc sinh ra & thang thi .
Do d6 cac d6i tho dugc sinh ra & thang thi (n — 1) chua thé sinh con & thang thit 7 va moi doi
tho & thang thit (n — 2) sé sinh ra mot d6i thd con nén s6 ddi thd con dugc sinh ra § thang thi n
chinh bang F,_, (s6 thd c6 & thang thi (n — 2)).
Nhu vay

F,=F, 1+ F, .

Viéc gidi quyét bai toan trén ctia Fibonacci dan dén viéc khao sat day sb (F,) dugc xac dinh nhu

sau
F=1

=1
Fn — Fn_1+Fn72, (n Z 3).

Day sb trén sau nay nha toan hoc Phap Edouard Lucas goi la day s6 Fibonacci.

BAl3. CAPSO CONG

@ TOM TAT LY THUYET

Cau hoi 1: Nhan xét tinh chat chung dac biét caa cac day s sau
e Daysb2,4,6,8,10,......
e Day s —5,-2,1,4,7,10.
e Day s620,15,10,5,0,—5,—10,......

1. Dinh nghia
Dinh nghia 1. Cép s6 cong 1a mot day s (v6 han hay hiru han) ma trong d6, ké tir s6 hang
tht hai, méi s6 hang déu bang tong ctia s6 hang ditng ngay trudc né véi mot s6 d khong
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d6i, nghia la: (u,) la cAp sb cong khi va chi khin > 1,u,.1 = u, +d. S6 d dugc goi la cong
sai ctua cap so cong.

D€ chirng minh mot day s6 (uy,) la mot cap so cong, ta xét hiéu wu, 1 — u, = d (khong d6i) vdi moi
n € IN*.

2. Tinh chit

Tinh chét 1. Néu (u,) 1a mot cap s6 cong thi ké tir s6 hang thit hai, méi sb hang (trir s6
hang cudi déi voi cép ) cong httu han) déu la trung binh cong cua hai sO hang dung ké n6
Ug—1 + Ug41

—

Hé qua 1. Basb g, b, ¢ (theo thut tu do) lap thanh mot cép ) cong khi va chi khia + ¢ = 2b.

trong day, tuc la uy =

3. 86 hang tong quat cta cap s6 cong
Dinh 1i 1. Néu mot cip sé cong co s6 hang dau uqy va cong sai d thi so hang tong qudt u, ctia no
duroc xdc dinh béi cong thite sau: u, = up + (n — 1)d.

Dé tim 7 s6 hang lién tiép ctia cap s6 cong thoa diéu kién, ta can nhé:
e Néu 7 1é, can dat s6 hang can tim 1a x, cong sai: d.

e Neu n chan, can dat so hang can tim la x — d, cong sai: 24.

4. Tong ctia 7 s6 hang dau tién cta cap sb cong
z z . . n
Dinh li 2. Gid sir (uy,) la 1 cap so cong co cong sai d. Goi Sy, = Y, up = Uy +tp + -+ + Uy (Sy

k=1
n(uy + uy) n(n—1)
2 2

la tong n s6 hang dau tién ciia cdp s6 cong). Ta co: Sy = ————> = nuy + d.

(® DANG TOAN VA BAI TAP

€ vioy

VI DU 1. Chitng minh cac day s6 sau 1a mot cap s6 cong. Xac dinh cong sai va s6 hang dau
tién cta cap so cong do6?

(D Day s6 (uy) v6i uy = 191 — 5. bS:d=19,u; =14
@ Day s6 (un) véiu, = —3n+1. bS:d=-3,u; = -2
(¢ Loigidi

@D TacO Uy —ty =19(n+1)—5-191+5=19n+19—-5—19n +5 = 19.
Do d6 day s6 (u,) 1a mot cAp s6 cong voi cong sai d = 19, s6 hang dau uy = 14.

@ Tacouyq —up=-3n+1)+1+3n—-1=-3n-3+1+3n—-1= -3.
Do d6 day s6 (u,) 1a mot cAp s6 cong voi cong sai d = —3, s6 hang dau uy = —2.

VI DU 2. Ba goc ctia mot tam giac vudng lap thanh mot cap s cong. Tim ba goc d6.DS: %,

W[
N
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@ Loi gidi

Goi ba goc ctia tam giac lanluotla A, B, C.Khidotac6 A+ B+ C = 7.

Do ba goc A, B, C ctia tam giac theo thu tu lap thanh mét cép sO congnén A + C = 2B.
Dod62B+B=rm=3B=m=B=_.

3
Do tam giac ABC vudéng nén gia st C = g khi d6 cong sai d ctia cAp s6 conglad = C — B = %
VéygécAcﬁatamgiécléA:g—%:%T. O

VI DU 3. M6t tam gidc vudng c6 chu vi bang 12 cm va ba canh 1ap thanh mot cip sb cong.
Tinh d6 dai ba canh cta tam giac do. PS:5cm, 4 cm, 3 cm

@ Loi gidi

Gia st ba canh ctia tam gidc vuong lan luot la a, b, ¢ trong d6 a 1a canh huyén vaa > b > c.

Do tam gidc vudng c6 chu vibang 12cmnéna + b + ¢ = 12.

Mat khéc 4, b, c theo thit ty 1ap thanh cap sb cong nén a + ¢ = 2b.

Khid62b+b =12 < 3b = 12 & b = 4 cm. Gia st cong sai ctia cap s6 cong lad thia = 4 — 4,
c=4+d.

Do tam gidc vuéng canh huyénlaanéna? =b? + > & (4—d)? =42+ (4+d)? & —16d = 16 &
d=—1

Vaya =5cm, c = 3 cm. 0
VI DU 4. Mot cap s6 cong c6 10 s6 hang, trong d6 sb hang dau bang 5, s6 hang cudi bang
23. Tim cap s6 cong d6? bsS:5,7,9,11,13,15,17,19, 21,23

(¢ Loigidi

Tacouypy=u1+9d<23=54+9d < d =2.

Vay cap sb cong can tim 1a 5,7, 9, 11, 13, 15, 17, 19, 21, 23. O
VI DU 5. Tim ba s6 hang lién tiép ctia mot cap s6 cong biét téng ctia chiing bang 27 va téng
cac binh phuong ctia chung la 293. PS: 4,9, 14

@ Li gidi

Goi ba s hang lién tiép ctia cap s6 cong la x — d, x, x + d trong d6 d 1a cong sai ctia cap s6 cong.
Khidotacox —d+x+x+d=273x=27x=9.

d=5
Ma (x—d)?+x2+ (x+d)>=293 < (9—d)> +81+ (9+d)?> =293 & 24> —50 = 0 & i s
V6i d = 5 thi ba s6 hang ctia cap s6 cong la 4,9, 14. V&i d = —5 thi ba s6 hang ctia cap s6 cong 1a
14,9, 4.
Vay ba s0 hang lién tiép ctia cap s6 cong la 4,9, 14. O

VI DU 6. Tim bén s6 hang lién tiép ctia mot cap sd cong, biét téng ctia ching bang 10 va
tong binh phuong cda ching bang 30. DS:1,2,3,4
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(¢ Loigidi
Goi bon s6 hang lién tiép ctia cap s6 cong la x — 3d, x —d, x +d, x + 3d v6i 2d 1a cong sai ctia cap

sO cOng.

Khidétacéx—3d—{—x—d+x+d+x+3d:10@43(:104:)x:g.

Mat khéc
P 1
1 —
(x—3d)? + (x —d)* + (x + d)* + (x +3d)* = 30 < 4x* +20d* = 30 <= d* = ikt 2 ,
d=——.
2
2. 5 N 1 . s A A PPN < A 2 A A A ~
V6i x = 5 thid = > khi d6 bon so hang lién tiep cua cap so congla 1, 2, 3, 4.
5 1 A A A 2 A A A Y

Véi x = 5 thid = — 5 khi d6 bon so hang lién tiep cua cap so congla 4, 3,2, 1.

Vay bon s6 hang lién tiép ctia cap sb6 congla 1,2, 3, 4. [
VI DU 7. Cho mot cap sb cong () c6 uz + upg = 100. Hay tinh téng ctia 30 s6 hang dau
tién ctia cap sb cong do. bS: 1500

(¢ Loi gidi

Ta c6 Sy — 30(111 + M30) _ 30(M1 +2d + uzy — Zd) _ 30(113 + Mzg) _ 30 - 100 — 1500, 0

2 2 2 2
VI DU 8. Cho moét cdp sb cong (uy,) c6 Sg = 18 va Sy = 110. Tinh Sy. DS: 559 = 620

(¢ Loigidi

Gia st cap s6 cong (u,) c6 s6 hang dau 1a uq va cong sai la d.

Ta co S¢ = 611 + %d < 6up+15d =18, (1)

10 -
S10 = 10u; + %d & 10u; +45d4 = 110.  (2)
6u1 +15d = 18 up = -7

Tir (1) va (2), ta c6 hé phuong trinh &

(1) va (2) ta co hé phuong trin {10u1 +45d = 110 {d:4.
20-19

Khi dé Sy = 20u; + Td =20-(—=7)+190-4 = 620. O
VI DU 9. Tinh cac téng sau:

O S=1+3+5+---+2n—1)+ (2n+1). PS: S = (n+1)?
2 S =100%> —99% +98%> — 972 + ... 422 12, PS: S = 5050

@ Loi gidi

@ S=1+3+5+---+(2n—1)+ (2n+1).
Xét cap so cdng (uy), k € IN* v6i so hang daula ug = 1vacongsailad = 2.
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Tacouy=u1+ (k—1)de2n+1=1+4+2(k—-1) < k=n+1.
K+ ) (0 1)(1+2n+1)

Av § — _ _ 2
Vay 5 = > = 5 = (n+1)=%
2 S=100>—-992+982 —972 + .- +22 - 12 =199 + 195 + - - - + 3.
Xét cap sb cong (u,) c6 s6 hang dau u; = 199 va cong sai d = up — ug = 195 — 199 = —4.

Tacou,=u1+(n—1)d < 3=199 —4(n—1) & n =50.
1
Khi dé S = ”(”1;”50) _ 50( 929+3) — 5050,

€> BAITAP AP DUNG

BAI 1. Tim so hang dau tién, cong sai, so hang thi 20 va tong ctia 20 sO hang dau tién ctia cac cap
sO cOng sau, biet rang

us =19
ORES DS: 1y = 3,d =4, 1z = 79, Spp = 820
u9:35.
Uy —usz+us =10
ORS DS: 1y = 1,d = 3, uz9 = 58, Sp0 = 590
Uy + ug = 26.
us +us = 14 5 3
bS:u;=-,d= -, = 31, Spp = 335
{512:129' U 5 5 Usp 20
u6:8 u1=3,d=1,u20:22,520=250
bS: 1
@ {u§+uﬁ:52. u = —11,d = ;,uzoz ?,520:502
Loi giai.
us =19 U1 +4d =19 up =3
54 ~
@ {u9:35 {u1+8d:35 d=4.

Vay s6 hang dau ctia cap s6 cong la u; = 3, cong saila d = 4.
Khi d6 s6 hang tht 20 1a upg = u1 + 194 =3+ 19 -4 = 79.
20(141 + uz()) . 20(3 + 79)
2 B 2
U —uz + us = 10 up+d—uy —2d+u; +4d =10 Uy +3d =10 u; =1
{M4+M6:26 @{ul—l—3d—l—u1+5d:26 <:>{21/11—|—8d:26<:>{6123.
Vay s6 hang dau ctia cip s6 cong la uy = 1, cong sai la d = 3.
Khi d6 s6 hang tht 20 1a upg = u1 +194d = 1+ 19 -3 = 58.
20(uq + upp) B 20(1 + 58)

= 820.

Tong cuia 20 s6 hang dau tién ctia cap s6 cong la Syy =

= 590.

Tong ctia 20 s6 hang dau tién cta cap s6 cong la Syy =

2 2
y 5
us +us = 14 Uy +2d+u; +4d =14 2u; +6d =14 1= 5
3 3+ Us o ) 1 N 1 N 2
S1p =129 12u1 + 66d = 129 12uy + 66d = 129 J— 3
5 3 2
Vay s6 hang dau ctia cap sb cong la u; = > congsailad = >
Khi d6 s6 hang thit 20 1a upy = u1 + 19d = g +19- g = 31.

5
20 (— + 31)
. ” N A s 20
Tong caa 20 so hang dau tién ctia cap so cong la Syp = (1 2+ tz0) = 2 > = 335.
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U = 8 Uy +54 =8
=
® { {(”1+d)2

Tir (1), ta cé uy +5d = 8 & u; = 8 — 5d, thay vao (2)

u%+uﬁ:52

(8 — 4d)?

+ (ug +3d)*> =52 (2).

+ (8 —2d)% = 52 < 204>

Véid =1 thiu :3.Khid(’)56hangthf1201éu20:u1—|—19d:3+19-1 = 22.

Tong ctia 20 s6 hang dau tién cta cap s6 cong la Syp =

337
d=1
—9d+76 =0« 19
=<
20(us +uz0) _ 2003+22) _ 0

19 306

1
Véid = 39 thi ; = —11. Khi d6 s6 hang thua 20 1a upp = uq +19d = —11+19 - =5

Tong ctia 20 s6 hang dau tién ctia cap s6 cong la Syy =

502.

BAI 2. Tim so hang dau va cong sai cua cap so cdng, biet

ug = Suy
Uiz = 2u6 + 5.

Uy + Uy — g = —7
ug—u7—2u4

20
20(141 + u20) . (

306
11+ —
+ %)

2

PbS:u; =3,d=4

PbS:u; =3,d=4

PbS:u; =-5d4d=2

bS:

@ {Mz u7—75 [u1:—17,d:2
Uug + uy = 60 .

® ’ . DS: Khong ton tai
uj + u3, = 1170.

® u? +u3 +uj = 155 DS: uy =9,d= -2
S3 = 21. Uy =5,d = —
S5 =

@ {s B PS:u; =1,d=3
u1t+ur +uz =9 [ =5d=-2

1 2 3 PS: !
u1+u2+u3—35 _M1:1,d22
u1+ur +us+ug =16 [ =1,d=2

© 1+ Uy + Uz + uy ps: |11
M1+u2+u3+u4:84. _u1:7,d:—2
S (11 = —3,d =2

@ 5T bS: "
Uy - Up - U3 - Uy - Us = 45. Uy =5d=-2
Uy +up +uz +ug +us =20 BS: U =-2,d=3
uf + u3 + uj + uj + u = 170. “lu; =10,d = -3
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u = —4—-3v2,d=3V2

Ui - up - uz = 8. . u1:—4+3\/§,d:—3\/§
-l/l1:2,d22
Ss =20 i =8,d=-2
@111 1 % PS: iy =5+ Vil d = -2
Uy Uy uz  uy 24 —
u1:5—\/145,d:2 3145
U+ u >
1 5= 5
3 T PR
u.u—g DS.ul—B,d—4
3 4 — 2
Loi giai.

uy = 27 Uy + 6d =27 up =3
= =
U5 = 59 ui + 14d = 59 d=4.
Vay s hang dau ctia cap s6 cong la u; = 3, cong saila d = 4.

Uug = duy o uy + 8d = 5uq + 5d o 41 —3d =0 o up =3
U1z = 2ug +5 uq +12d = 2u; +10d + 5 —u1+2d=5 d=4.
Vay s hang dau ctia cap sb cong la u; = 3, cong sailad = 4.

—ug=—7 d 3d —uy —5d = —7 —d=-7 =5
{M2+M4 Ug @{H1+ +up + uq @{Ml {Ml

4
ug — uy = 2uy Uy +7d —uy —6d =2uy; + 6d 2u1+5d =0 d=2.
Vay s6 hang dau cta cap sd cong la u; = —5, cong sailad = 2.
d=2
Uz —uy = —8 U +2d —uy —6d =—-8 d=2
= 2 = ui =3
Uy -uy =75 (ug1 +d)(u; +6d) =75 uj+14u; —51=0 y 17
1= —17.
Vay sO hang dau cta cép ) congla uy = 3,congsailad =2hoacu; = —17,d = 2.

@ Uug + uy = 60 2ug +d = 60 (1)
iS4
uz +u?, = 1170 (ug —2d)? + (ug + 6d)* = 1170. (2)
T (1), suy ra d = 60 — 2ug, thay vao (2), ta ¢
(5ug — 120)% + (360 — 11ug)? = 1170 < 146u2 — 9120u6 + 142830 = 0 (v6 nghiém).

Vay khong ton tai cap so cong thoa yéu cau bai todn.

® uf +u3 +u3 =155 o ud + (uy +d)? + (u; +2d4)*> =155 (1)
S5 =21 317 +3d = 21. (2)
Ter (2), ta c6 3uy +3d = 21 = d = 7 — uy, thay vao (1)

Ui =

12+ 7% 4 (14 — up)? = 155 < 212 — 28u; + 90 = 0 < ul
1 p—

VGiu; =9thid=—-2.Véiuy =5thid =2.

Vay sO hang dau cua cép sO conglaug =9,congsailad = —2hodcu; =5,d = 2.
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@ 53:12<:> 3u; +3d =12 o u; =1
55 =35 5uq 4+ 10d = 35 d=3.

Vay s6 hang dau ctia cip s6 cong la uy = 1, cong sai la d = 3.

Ui+ uy +uz =9 3u, =9 U, =3
2, .2, .2 N2 2 2 _ar 2 2 _ax
u1+u2+1/l3—35 (uz d) +u2+(u2+d) =35 (3 d) +9+(3+d> =35
u2:3
> = 4.
2 d=— . N N s N N
Dod- =4 < J—9 Voiu, =3vad=2thiugy =u,—d=1.Véiu, =3vad = —2thi
ulzuz—d:5.
Vé\yséhangdéucﬁacép séccf)ngléul=1,c6ngsailéd:2hoécu1:5,d:—2.
® {u1+u2—|—u3+u4:16 {4u1+6d:16 (1)
W+ ud+ud+ul=84 w2+ (ug +d)* + (ug +2d)> + (ug +3d)*> = 84. (2)
16 — 4
T (2), suy rad:Tul.Thay vao (2), ta co
16 — 4uq \ 2 16 — 4u7 \ 2 16 — 47\ 2
u%+(u1—|——6 1> +(u1+—3 1) —l—(m—l——z 1) =84

2 16\ 2 —uy +16\2 -2 16\ 2
u%#—(%) +<%) +(u1T+) = 84

3612 + (2u1 +16)2 +4(16 — u1)? +9(16 — 2u1)? = 3024
80u? — 640u; + 560 = 0
[ul =1=d=2

r e 2

u=7=d=-2.

Vay s6 hang dau cua cép sO conglauy =1,congsailad =2hoacu; =7,d = 2.

S5 =5 o 5u; +10d =5 (1)
Uy Up - Uz - Uy - Us = 45 ui(uy +d)(uy +2d)(uy +3d) (ug +4d) = 45. (2)
T (2), suy ra u; = 1 — 2d, thay vao (2) ta ¢6

d> =4
d=2
(1-2d)(1-d)(1+d)(1+2d) =45 & 4d* 54" —44 =0 & | 1 &
d == (v6 nghiém) d= -2
Void =2thiug =1-2d = -3.V6id = —-2thiu; =1-2d =5.
Vay s6 hang dau ctia cip s6 cong la uy = —3, cong saila d = 2 hodc u; =5,d = —2.
@ Ui+ up + uz + uy + us = 20 5uz = 20 (1
ud +ud +ud +uj +ut =170 (uz —2d)* + (uz — d)? + u3 + (uz + d)* + (uz +2d)> = 170. (2
Tix (1), suy ra uz = 4. Thay vao (2), ta c6
2 2 g2 2 2 2 d=-3
(4—-2d)"+(4—d) " +4°+(4+d)"+(4+2d)° =170 < 94° =90 & g3

Véius =4,d=—-3thiug =u3—2d =10.Véiuz =4,d =3 thiu = uz —2d = —2.
Vay sO hang dau cta cép ) cong la uy =10, cong sailad = —3hodcu; = —2,d = 3.
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{ul +uy+us3=—12 {3u2 =12 {uz =1
@ ~ &

Uy iyt = 8 (1 — d)un (1 + d) = 8 (—4—d)-(—4)-(—4+d)=8

Uy = —4
dz = 18.

d =32

Dod? = 18 & Voiup = —4,d = 3v2thiug = —4—3v2. Véi uy = —4,
d=-3v2

d=—3v2thiu = —4+3V2.

Vay s6 hang dau ctia cAp s6 cong la u; = —4 —3v/2, cong sai la d = 3v/2 hoac u; =

Sy =20 (1)
@1 1 1 1 25

—F — 4+ —+— == (2).
u1+u2+u3+u4 24 (2)
fo(l),suyrau1+u4:uz—l—ug:lov?aul:5—§d.

Tir (2), ta co

u1+u4+u2+u3_§© 10 n 10 _é
Up - Uy Uy -uz 24 (Lll —|— 3d) (w1 +d)(uy +24) 24
10 25 10 10 25

= = — & + = —
9 1
(5 _ §d) (5 + d) ( _ —d) (5 n 1d> 2% 5 25— P 24
s 10 (25 — —d2 +25— ) (25 - —d2) ( de'?)

580 V/
75 , 1925 , 3625 2= 2V
128d_ 48d+ Y =0+ 9 & 3
d* =4 d=+2.
2v/14 2v/14
Véid = 5thiu1:5—\/145.V6id:— 3 5th1u1:5—|—\/145.
Véid=2thiu, =2.Véid = —2thiu =8.
) N . . . 2+/145
Vay so hang dau cua cap so cong la u; = 5+ /145, cong sailad = — 3 ;u; =5—+/145,
2v/145
d:T;Mlzz,dZZ;u1:8,d:—2.
5 5 5
U+ us = = 2uz = = Uz = —
3 & 3 N 6
us - u _ % Uz - u _ u _ 1B
ST 7! ) 4“‘121'3 I
Khidétacéu4:u3+d<:>d:u4—u3:E—g:Z.Métkhécu3:u1+2d<:>u1:
5 1 1
—2 = - — — = —,
M= g5 =3 ) 1
Vay s hang dau ctia cap s6 cong la u; = 3 congsailad = 7.

BAI 3. Xac dinh so hang dau, cong sai va so hang thit n ctia cac cap so cdng sau, biet rang:

{512 = 34 . 31 1 {u5 =10

: _ PS: 1, = 86,d — —19
Sig — 45. 9 9 Si0 = 5. "
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S20 _ S0 _ S5 520 = 2510
= == =—_ PS:u; =0,d=0 PS:u; =0,d=0
5 =33 “ ® 15 = 355 "
Loi giai.
@ Ap dung cong thic S, = (14 —|—2u1) T (21 + (nz— Dd) - trong d6 uq 1a s6 hang dau, d
la cOng sai.
(2u1 +11d) - 12 31
Ta c6 512:34(:) 2 :34(:) 2u1+11d:g© =
S1g =45 (2111 + 17d) - 18 _ -1
1 ’ 1 ’
Vay sb hang dau la u; = % va cong said = %
3 Tacs [ =10, g +4d =10 L [mtad=10 _ fu =86
Si0=5 (211 +29d) 10 o T 2w 19d =17 d=—19.

Vay s6 hang dau la u; = 86 va cong sai d = —19.

5 3 2 7 |28 = 3Ss 10+ (2uy + 9d) — 12 (21 +44) 211y + 24d = 0

2
U, = 0
d=0.
Vay s6 hang dau la u; = 0 va cong sai d = 0.

(2u1 +19d4)-20 2 (2u3 +9d) - 10

520 = 2510 5 = 5 u; =0
And &
@ {515 = 3855 (2111 + 14d) -15 . 3. (2111 —|—4d) -5 d=0.
2 - 2

Vay s6 hang dau la u; = 0 va cong sai d = 0.
O
BAI 4. Cho cap s cong uy, up, u3, ... c6 cong sai d.
(D) Biét up + up = 40. Tinh Sp3. DS: Sy3 = 460

@ Biétu1+u4—|—u7—i—u10—|—u13—|—u16:147.TinhA:u6+u11VéB:u1+u6+u11+u16.
DS: A =49, B =98

(3) Biét uy + ug + uip + 16 = 224. Tinh Sy. PS: S19 = 1064
@ Biét uys + usy = 29. Tinh C = uyg + uyg + uisy + 3u;y. DbS: C =87
Loi giai.

@) Tacoduy +uxy =40 & uy +d + uy +21d = 40 < 2uq + 22d = 40.
2uy +22d)-23 402
Khi d6 Spp — (2 +22d)-23 _40-23 _ 0

2 2
(2 Taco

up+ug+uy+ugg+us +ug =147 S uy+ug +3d +up +6d +uqp +9d + ug +12d + uqg +15d =1
& 6uq +45d = 147
& 2uq +15d = 49
& (u1+5d)—|—(u1+10d) =49
& ug + up = 49.
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Ta lai co
2uq + 15d = 49 < 4uq + 30d = 98
& U+ (u1 + 5d) + (M1 + 10d) + (ug +15d) =98
S uq + ug + U + ug = 98.
(3) Tacod

Ug+ug+upp +uig =224 < up +3d +uy +7d +uqg +11d + uq + 15d = 224
< 4uq + 36d = 224
< 2uq + 184 = 112
- (2up +184) - 19
2
& S19 = 1064.

= 1064

@) Taco

Uz + usy = 29 < 2uqp + 784 = 29
& 6uy +234d = 87
& (11 +9d) + (11 +69d) + (ug + 156d) + 3uq = 87
& uyg + uyg + uisy + 3uq = 87.

U

BAI 5. Tim ba s hang lién tiép ctia mot cap s cong, biét rang:
(D Tong ctia chiing bang 15 va tich ctia chiing bang 105. bS:3,5,7
(2) Téng ctia chiing bang 15 va tong binh phuong ctia chiing bang 83. bsS: 3,5,7
(3 Tong ctia chiing bang 21 va tdng binh phuong ctia ching bang 155. PS:5,7,9

Loi giai.

@ Goiba §6 hang lién tiép ctia cap s6 cong la x — d, x, x + d trong d6 d 1a cong sai.
Theo dé bai ta c6
(x—d)+x+(x+d) =15 3x =15
{(x—d)-x- (x+d) = 105 { (x* —d?) =105
x=>5
5(25 — d*) = 105

u
s
{

T

=
d
(:)xS
d = =+2.

Vi d = 2 thi ba s6 hang lién tiép 12 3, 5, 7.
Véi d = —2 thiba s6 hang lién tiép 1a 7, 5, 3.
Vay ba s6 hang lién tiép ctia cap s6 cong 1a 3, 5, 7.
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2 Goiba §6 hang lién tiép ctia cap s6 cong la x — d, x, x + d trong d6 d 1a cong sai.
Theo dé bai ta c6
(x—d)+x+(x+d)=15 3x =15
{(x—d)z-l—xz-l— (x4 d)*> =83 = {3x2-|—2d2 =83
x=>5
3-5% 424> =83

{
o
¢

i

3

x=2>5
d=+£2.

i

Véi d = 2 thi ba s6 hang lién tiép 12 3, 5, 7.
Véi d = —2 thi ba s6 hang lién tiép 1a 7, 5, 3.
Vay ba s6 hang lién tiép ctia cap s6 cong 1a 3, 5, 7.

(3 Goiba §6 hang lién tiép ctia cap s6 cong la x — d, x, x + d trong d6 d 1a cong sai.
Theo dé bai ta c6
(x—d)+x+(x+d)=21 3x =21
{(x —d)? + %%+ (x +d)* =155 = {3x2 +24% = 155
x=7
3-7%+2d* =155

{
o,
¢

i

i

x=7
d=+£2.

i

V6i d = 2 thi ba s6 hang lién tiép 1a 5, 7, 9.
Véi d = —2 thi ba s6 hang lién tiép 1a 9, 7, 5.
Vay ba s6 hang lién tiép ctia cap s6 congla 5,7, 9.

0]
BAI 6. Tim bén s6 hang lién tiép ctia mot cap sb cong, biét rang:
(D Téng cta chiing bang 10 va tong binh phuong bang 70. bS: —2,1,4,7
(2) Tong cta chiing bang 22 va tong binh phuong bang 66. DS: Khong ton tai
(3 Tong ctia chiing bang 36 va tong binh phuong bang 504. bsS: 0, 6,12, 18
(@) Ching c6 tong bang 20 va tich ctia chiing bang 384. DS:
2,4,6,8

. N . v 2 ) .
(8 Tong ctia ching bang 20, tong nghich dao cta ching bang £ va cac so nay la nhing so
nguyen. PS:2,4,6,8

® NO la s6 do ctia mot ti gidc 16i va goc 16n nhat gap 5 1an goc nho nhat.  DS: 30°, 70°, 110°,
150°
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Loi giai.
(1) Goi bén sbd hang lién tiép cua Cép sO conglax —3d, x —d, x +d, x + 3d trong do6 2d 1a cong
sai.
Theo dé bai ta c6
(x=3d)+(x—d)+ (x+d)+ (x+3d) =10 4x =10
~
(x —3d)> 4 (x —d)* + (x +d)* + (x +3d)> = 70 4x% 4-20d> = 70
( 5
¥
= 5 2
4 (—) +20d% = 70
L 2
L5
o 2
2=
\ 4
( 5
X ==
<~ 2 3

Vay bon s6 hang lién tiép ctia cap s6 cong la —2, 1,4, 7.

(2) Goi bdn s6 hang lién tiép ctia cap sb6 cong la x — 3d, x — d, x + d, x + 3d trong d6 2d 1a cong

sai.
Theo dé bai ta c6
(x—=3d)+ (x—d)+ (x+d)+ (x+3d) =22 4x =22
=
(x =3d)? + (x —d)? + (x +d)? + (x +3d)*> = 66 4x% +20d4° = 66
rx_ E
- 2
2
4. (12—1) +20d% = 66
(x— E
o 2_11
\dz = T (10&1)

Vay khong ton tai bon s6 hang lién tiép ctia cap sb cong thda man yéu cau dé bai.

(3) Goi bén sbd hang lién tiép cua cép s6 conglax —3d, x —d, x +d, x + 3d trong do 2d 1a cong
sai.
Theo dé bai ta c6
(x=3d)+(x—d)+ (x+d)+ (x+3d) =36
(x —3d)?>+ (x —d)? + (x +d)? + (x +3d)? = 504
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Vay bdn s6 hang lién tiép ctia cap s6 cong 1a 0, 6, 12, 18.

oi bén s hang lién tiép ctia cap sb cong 1a x — 3d, x — d, x + d, x + 3d trong d6 a con
(@) Goibodn so hang 1 p p gl 3d d d 3d trong d6 2d 1 g
sai.
Theo dé bai ta c6
x=25
(x? — d?)(x® — 94%) = 384

i

(x=3d)+ (x—d)+ (x+d)+ (x+3d) =20
{(x—3d)(x—d)(x+d)(x+3d) = 384

x=25
=
(25 — d?)(25 — 9d°) = 384

x=>5
= 4 2
9d* —250d° +241 =0
(x=5
-0
& K d* =1
241
> = —
(L 9
(x =5
N d= =1
\/241
d—iT
\

PR . L 2 15 —+/241 1 \v241
Vay bon so hang lién tiep ctia cap sO congla 2,4, 6, 8 hoac 5 — /241, > 3 , S+ 3 ,

5+ v241.

(® Goi bdn s6 hang lién tiép ctia cap s cong la x — 3d, x — d, x + d, x + 3d trong d6 2d 1a cong
sai trong d6 2d € Z.
Theo deé bai ta c6

(x=3d)+(x—d)+ (x+d)+ (x+3d) =20 4x =20
1 1 1 1 25 And 1 1 1 1 25

x—3d x—d ' xid xt3d 24 5-3d 5-4 51d 5+3d 24
x=2>5
& 10 10 25

%502 3542 24

x=>5
= 4 2
9d* — 250d“ +241 =0
(x =5
[(d> =1
241
d> = —
(L 9
(x =5
[d = £1 (thdéa man)

V241

d = :i:T (loaivi2d € Z).

\

Vay bdn s6 hang nguyén lién tiép ctia cap sd congla 2, 4, 6, 8.
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(6 Goi bon sb hang lién tiép ctia cap s6 cong xép theo thi tu ting dan la x —3d, x — d, x +d,
x + 3d trong do6 2d > 0 la cong sai.
Theo dé bai ta c6

{(x—Sd) +(x—d)+ (x+d)+ (x +3d) = 360° {4x = 360°

x4 3d = 5(x — 3d) 4x = 18d
- x = 90°
4.90° = 184

- x = 90°
d = 20°.

Vay bon goc ctia t giac 16i lan lugt 1a 30°, 70°, 110°, 150°.

0
BAI 7. Tim nam s6 hang lién tiép ctia mot cap sb cong, biét téng ctia ching bang 40 va téng binh
phuong cta chiing bang 480. PS:0,4,8,12,16

Lai giai.
Goi nam s6 hang lién tiép ctia cAp s6 cong la x — 2d, x — d, x, x +d, x + 2d trong d6 d la cong sai.
Theo dé bai ta c6

(x—2d)+ (x—d)+x+ (x+d)+ (x+2d) =40 5x = 40
{(x—Zd)2+ (x —d)? + +x* + (x +d)* + (x +2d)* = 480 = {5x2+10d2 — 480
x=28
582 4 1042 = 480

Vay ndm s6 hang lién tiép ctia cap s6 cong 1a 0, 4, 8, 12, 16. [

BAI 8. Mot cap s6 cong c6 7 sb hang véi cong sai d duong va sb hang thit tu bang 11. Hay tim cac
sO hang con lai ctia cép sO cOng do, biét hiéu ctia sb hang thu ba va sO hang tht nam béng 6. DS:
2,5,8,11,14,17,20

Loi giai.

Goi s6 hang dau ctia cap sb cong la uq, cong sai d. Vi s6 hang thit tu ctia cap s6 cong bang 11 nén
taco uy = 11.

Do d duong nén us > us.

Vi hiéu ctia s6 hang thit ba va s6 hang thit ndm béng 6 nén ta co us — uz = 6.

Ta co
ug =11 up+3d =11 o M1—|—3'3:11<:> Uy =2
Us —uz =6 (up+4d) — (u1+2d) =6 d=3 d=3.
Vay cac ) hang con lai ctia cép ) conglau) =2, up =5, uy =11, ug = 17, uy = 20. [

BAI 9. Mot cap sb cong c6 7 s6 hang ma téng ctia s6 hang thit ba va s6 hang thir nam bang 28,
tong s6 hang thit ndm va s6 hang cubi bang 140. Tim cap s cong d6. DS: —70, —42, —14, 14, 42,
70,98

Loi giai.
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Goi s0 hang dau cta cap so cong la 1y, cong sai d. Theo de bai ta c6

us + us = 28 N 2uq + 64 =28 o up = —70
us + uy = 140 2up +10d = 140 d = 28.
Vay cap s6 cong d6 la —70, —42, —14, 14, 42, 70, 98.
O

BAI 10. Viét sau s xen gitta hai s6 3 va 24 dé dugc cap s6 cong c6 tdm sd hang. Tim cap sb cong
do. DS:3,6,9,12,15,18, 21, 24
Loi giai.

Goi s6 hang dau ctia cap s6 cong 1a ug, cong sai d. Theo dé bai ta c6

u1:3 o u1:3 PN u1:3
ug = 24 U +7d =24 d=3.

Vay cap s6 cong d61a 3, 6,9, 12, 15,18, 21, 24.
O

BAI 11. Gitra cac s6 7 va 35, hdy dat thém sau s nita dé duge mot cap sb cong. DS: 7,11, 15, 19,
23,27,31,35

Loi giai.

Goi s6 hang dau ctia cap sb cong 1a uj, cong sai d. Theo dé bai ta c6

u1:7© 1/[1:7 PN u1:7
ug = 35 uy +7d = 35 d=4.
Vay cap s6 cong d61a 7,11, 15, 19, 23, 27, 31, 35.
O

BAI 12. Gitta cac s6 4 va 67, hay dat thém 20 s6 nita dé dugc mot cap s6 cong.DS: uy = 4,d =3
Loi giai.
Goi s6 hang dau ctia cap s6 cong 1a ug, cong sai d. Theo dé bai ta c6

1/[1:4 “ 1/[1:4 PN u1:4
Uy = 67 Uy +21d = 67 d=3.
Vay cap s cong d61a 4,7, 10,13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49, 52, 55, 58, 61, 64, 67.
[

BAI 13. Mot ngudi trong 3003 cdy theo mot hinh tam giac nhu sau: “Hang thi nhat c6 mot cay,

hang thit hai ¢6 2 cdy, hang thit ba c6 3 cay, . ..”. Hoi c6 bao nhiéu hang cay duoc trong nhu thé?
DS: 77 hang

Loi giai.

Goi uy, 1a sb cay trong & hang thi n.

Theo débaitacéus = Lup = 2;u3 =3,.. ..

Dé thay uy, 1a cap sd cong v6i sO hang daula u; = 1, cong said = 1.

Gia st v6i 3003 cay trong dugc 1, hang. Khi d6 ta c6

n, = 77 (thdéa man
n, = —78 (loai ).

2u1 + (1o — D)d]n, _ 3003 2-14(n,—1)]n

5 5 ¢ =3003 < n2 +n, — 6006 =0 <

Vay c6 77 hang dugc trong. O
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BAI 14. Mot cong vién hinh tam gidc dugc trong cay xanh theo hang c6 quy luat ctia mot cap sb
cong nhu sau: hang thir nhat c6 9 cay, hang thit 10 c6 54 cay, hang cudi cing c6 2014 cay. Hoi cong
vién d6 c6 tht ca bao nhiéu cay duoc trong? DS: 406623 cay
Loi giai.

Goi uy, 1a s6 cay trong & hang thi 7,

Theo dé bai ta c6 u, 1a cép sO cOng véi uy =9, uyp = 54, u, = 2014.
Tacoug=54<u1+9d=54<d=>.

Mat khac

Uy = 2014 & uy + (n—1)d =2014 < 9+ (1 — 1) -5 = 2014 < n = 402.
Khi d6 tong sb cdy cua tat ca cac hang la

Suan — [2u1+(1;—1)d]n _ (2-9+4021-5)-402 06603,

Vay cong vién d6 co tat ca 406623 cay dugc trong.
O

BAI 15. Ban A mubén mua mén qué tdng me va chi nhan ngay Quéc té phu nir 8/3. Do d6 A
quyét dinh tiét kiém tir ngay 1/1 ctia ndm doé véi ngéy dau la 500 dong/ ngéy, ngay sau cao hon
ngay trudc 500 dong Hoi dung dén ngay 8/3 ban A c6 du tién dé mua qua cho me va chi khong7
Gia st rang mon qua A du dinh mua khoang 800 ngan dong va tir ngay 1/1 dén ngay 8/3 c6 sb
ngay it nhat 1a 67 ngay.

Loi giai.

Goi uq, u,. .., U, la sb tién tiét kiém cua ngay 1/1,2/1,...,8/3.

Theo dé bai ta c¢6 (u,) 1ap thanh cap sb cong véi cong sai d = 500.

[2-500+ (67 — 1) - 500] - 67

Tuangay 1/1 dén ngay 8/3,ban A tiét kiém dugc it nhatla > = 1139000 >
800000.
Vay ban A du tién dé mua qua cho me mung 8/3.

O

BAI 16. Mot toa nha hinh thap c6 30 tang va tong cong c¢6 1890 phong, cang 1én cao thi sb phong
cang giam, biét rang ct 2 tang lién tiép thi hon kém nhau 4 phong. Quy udc rang tang trét 1a tang

1, tiép theo lén 1a tang s6 2, 3, . . .. H4i tang s6 10 c6 bao nhiéu phong? bS: 85 phong
Loi giai.
Goi u, 1a s6 phong cta tﬁng thit n. Theo dé baita co ug —uy = tp — Uz = U3 — Uy = -+ =
Ung — uzp = 4 nén (uy) 1a cip s6 cong véi cong sai d = —4.

Ta co

(2u; —29-4) - 30
2

S30 = 1890 = 1890 & u; =121

S6 hang tong quat ctia cap sb cong la u, = u; + (n —1)d =121 —4(n — 1) = —4n + 125.
Khi d6 tang 10 c6 s6 phong la ujg = —4 - 10 + 125 = 85. m

BAI 17. Khi ky hgp dong dai han (10 nam) véi cac cong nhan dugce tuyén dung. Cong ty lién
doanh X dé xuat hai phuong an trd luong dé nguoi lao dong chon, cu thé la

Phuong an 1: Nguoi lao dong sé nhan 36 triéu d6ng cho nam lam viéc dau tién va ké tir
nam thit hai, mic luong sé dugc ting thém 3 triéu dong moi nam.

Phuong an 2: Ngudi lao dong sé dugc nhan 7 triéu dong cho qui dau tién va ké tir qay lam
viéc thit hai murc luong sé ting thém 500000 dong moi quy.
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Biét rang m6i nam c6 4 quy. Néu em la ngudi lao dong, em sé chon phuong 4n nao ? PS: Phuong
an 2
Loi giai.
Theo dé bai, s6 tién cong nhan nhan dugc & méi ky theo ting phuong an lap thanh mot cap sd
cong, cu thé
Phuong an 1:
Gia tri ban dau u; = 36 (triéu), cong sai d = 3 (triéu).
Do hgp dong kéo dai 10 ndm nén n = 10.
Suyraug=u;+(n—1)-d =36+ (10 —1) -3 = 63 (triéu).
Vay téng s tién luong nhan duge ctia mot cong nhan khi hoan thanh hgp dong (10 nam) la
10 A

S0 = ?(ul + 1/[10) =5- (36 + 63) =495 (triéu).
Phuong an 2:
Gia tri ban dau u; = 7 (triéu), cong sai d = 0,5 (triéu).
Do hgp dong kéo dai 10 ndm, ma mdi ndm c6 4 qui nén n = 40.
Suyraug =u1+(n—1)-d=7+(40—-1)-0,5 = 26,5 (triéu).
Vay tong s6 tién luong nhan duge cia mot cong nhan khi hoan thanh hgp dong (10 nam) la

40
Sa0 = = (1 +1ts0) =20+ (7+26,5) = 670 (triéu).

Vay néu la nguoi lao dong, em sé chon phuong an 2. [

BAI 18. Tim x dé ba sb a, b, ¢ theo thi tu d6 lap thanh mot cap sb cOng voi:

11
a=10—-3x,b=2x>+3,c =7 —4x. :x = —— hodc x =
10-3x,b=2x>+3,c=7—4 bs 7 hod 1
@ x =a*>—bc,y =b*—ca, z=c*—ab. PS:x =2y —z
Loi giai.

(1) Pébas6 a, b, c theo thit tu lap thanh mot cép sO cong thi

a+c=2b

& 10 -3x +7 —4x =2(2x* 4 3)

11

2 X=—"

&S 4 +7x-11=0% 4

x=1.
A 11 S S
Vayx=—z va x = 1 thoa yéu cau bai toan.

(2) Tuong tu, déba sd a, b, ¢ theo thit ty 1ap thanh mot cAp s6 cong thia +c =2b < a =2b —c.
Do doé

x = a® —bc = (2b — ¢)?® — bc = 4b* — 5bc + ¢*
y=0—ca=b—c-(2b—c) =b*>—2bc+c?
z=c?—ab=c*—b-(2b—c) = —2b* 4+ bc + c?

Nhan xét 2y — z = 4b> — 5bc + ¢* = «x.
Vay x =2y —zvéiy = b* —ca, z = c®> —ab,a+ c = 2b.
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BAI 19. Tim cac nghiém ctia phuong trinh: x3 — 15x% 4+ 71x — 105 = 0, biét réng cac nghiém nay
phan biét va chiing 1ap thanh mot cap sb cong. bS:3,5,7
Loi giai.

Goi x1, x2, x3 theo th tu 1a 3 nghiém cta phuong trinh da cho.

Do x1, X, x3 theo thit tu 1ap thanh mot cap sO cOng nén x; + x3 = 2xp vad > 0 vdi d la cong sai
ctia cap s6 cong da cho.

Ma theo dinh ly Vi-ét thi x; +x2 + x3 =15 & 3x; = 15 & xp = 5.

Mat khac
x1-X%-x3=1056<x1-x3 =21 < (xp—d)(xp+d) =21
& 25—d> =21
&Sd=2
Vay x1 = 3,xp =5,x3 = 7. O
BAI 20. Giai cdc phuong trinh sau:
D 14+6+11+16+21+ -+ x = 970. DS: x =96
@ 2+7+12+17+22+ -+ x = 245. DS: x =47
@ (x+1)+ (x+4)+(x+7)+ -+ (x+28) = 155. bS:x =1
@ (2x+1)+ (2x+6) + (2x +11) + - - - + (2x 4+ 96) = 1010. bS:x =1

Loi giai.

@ Tac61,6,11, -+, x 1amodt cap sb coOng vGiuy = 1, u, = x vad = 5.
Suyrau, =u;+(n—1)-5=5n—-5< x =5n—4.
Mal+6+11+16+21+---+x:970<:>g(1+x):970 (1).
Thay x = 5n — 4 vao (1), ta duoc

71=20  (nhan)
5n% —3n — 1940 = 0 < 97
nz—g (loai).

Véin =20 = x = 96.
Véy x = 96 la nghiém cuia phuong trinh da cho.
@) Tac62,7,12, -+, x 1a modt cap sb cong véi uy =2, uy, = x vad = 5.
Suyrau, =u;+(n—1)-5=5n—-3«< x =5n—3.
Mé2+7+12+17+22+---+x:245@g(2+x):245 (2).
Thay x = 5n — 3 vao (2), ta duoc
n =10 (nhéan)
5n* —n—490 = 0 < 49
n=—— (loai).
5
Véoin =10 = x = 47.
Vay x = 47 la nghiém ctia phuong trinh da cho.
@ Taco (x+1), (x+4), (x+7),---, (x+28) lamdt cip s6 cong v&i uy = x + 1, uy = x + 28
vad = 3.
Suyrau, =u1+(n—1)-3x+28=x+1+(n—1)-3 < n=10.
M?a(x+1)+(x+4)+(x+7)+---+(x+28):155<:>g(x+1+x—|—28):155 (3).
Thay n = 10 vao (3), ta dugc x = 1.
Vay x = 11a nghiém ctia phuong trinh da cho.
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@) Ta c6 (2x + 1), (2x +6), (2x +11), -+, (2x + 96) 1a mot cap sb6 cong voi u; = 2x + 1,
U, =2x+96vad=>5.
Suyrau, =u;+(n—1)-52x+9% =2x+1+(n—1)-5< n=20.
Ma (2x +1) + (2x +6) + (2x +11) + - - - + (2x + 96) = 1010 < g(2x+1+2x+96) -
1010 (4).
Thay n = 20 vao (4), ta dugc x = 1.
Vay x = 1 1a nghiém ctia phuong trinh da cho.

BAI 21. Cho a, b, ¢ 1a ba s6 hang lién tiép ctia mot cAp s6 cong. Ching minh rang
@) a? 4+ 2bc = ¢ + 2ab.
@) a® +8bc = (2b+c)>.
@ 2a+b+c)?=9[a*(b+c)+b*(a+c)+c*(a+Db)].
@) ba sb: a> — be, b* — ac, ¢ — ab ciing 1a mot cap s cong.
(® ba sb: b* + bc + ¢, a® + ac + ¢, a® + ab + b? cling 1a mot cAp s6 cong.

1 1 1
Vo+ e Vet Val Jat Vi

® ba sb: (a,b,c > 0) cing la mot cAp s6 cong.

Loi giai.

@ Via, b, clabasb lién tiép ctia mot cap sb congnéna+c =2b = a =2b —c.
Do do

a% 4+ 2bc = (2b — ¢)? 4 2bc = 4b* — 2bc + ¢® = 2b(2b — ¢) + ¢* = 2ba + ¢* = ¢* + 2ab.
Vay a® + 2bc = ¢? + 2ab (dpcm).

(2 Via, b, c labasé lién tiép ctia mot cap sO congnéna +c =2b = a =2b —c.
Do do
a* 4 8bc = (2b — ¢)* + 8bc = 4b* + 4bc + > = (2b +¢)*.

Vay a® + 8bc = (2b + ¢)? (dpcm).

@) Via, b, clabasb lién tiép ctia mot cap sb congnéna +c =2b = a =2b —c.
Do do

VT =2(a+b+c)®=2(3b)° = 540°

VP =9 —az(b +¢)+b*(a+c)+cP(a+ b)]
=9 :(Zb —)2(b+c) +bP(2b — ¢ +c) + X(2b — c+b)}
=9 :(4192 — 4bc + A) (b + ) + b*(2b) + c2(3b — c)}
=9 :4b3 — 4b%c + bc? + 4b%c — 4bc? + ¢ 4 2b° + 3bc? — cﬂ
=9 ~_(6b3) —54p> = VT.

Vay2(a+b+c)®=9[a*(b+c)+b*(a+c)+ c*(a+Db)] (dpem).
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(@) Vibasb a, b, c theo thit ty 1ap thanh mot cap s6 cong thia +c¢ = 2b = a = 2b —c.

Do do
a*> — bc = (2b — ¢)? — bc = 4b* — 5bc + >
W —ca=0b*>—c-(2b—c) =b>—2bc+c?
>—ab=c*—b-(2b—c) = —2b> + bc + .
Nhan xét

(a® — bc) + (c® —ab) = (4b* —5bc + ) + (—2b* + be + %) = 2b* — 4bc +2¢? = 2(b* — 2bc + c?) = 2(b
Vay ba s6: a*> — be, b* — ac, ¢ — ab 1a mot cap s cong.

(5) Vibasba, b, ¢ theo thu tu lap thanh mot cép ) congthia+c=2b=a=2b—c.
Xét
2(a®2 +ac+c?) — (a>+ab+b?) =a®+a(2c—b)+2c* - 1?
= (2b—c)*+ (2b —¢)(2c — b) +2¢* — b?
=V +bc+c?
= (B2 +bc+ )+ (a® +ab +b?) =2(a® +ac+c?).

Vay ba sb: b? + bc + 2, a> + ac + ¢, a® + ab + b? cling 1a mot cAp s6 cong.

@Vlbaséa,b,ctheotht’rtulépthénhmétcépséccf)ngthia—{—c:2b:a—b: b—c=
1

E(a/—c).
Ta co
L1 _\/E—ﬁ+ﬁ— b_va-ve_ 2 _, 1
Vot+e Vat+vb o b-c a—b a=b  Va+ye o e+
Vaybasé — .1 .1 (a,b,c > 0) ciing 1a mot cap sb con
y .\/E_i_\/z’\/z—i—\/al\/a_{_\/gl 77 g 0 p g g'
]
BAI 22. Cho ba sb a2, b2, ¢? theo thu tu d6 lap thanh mot cap s6 cong c6 cong sai khac khong.
Ching minh rang: .o t.o1 ciing lap thanh cap sb con
& g'b+c'c+a'a+b &1ap p S
Loi giai.
Viba sb a2, b?, c? theo thit tu 1ap thanh mot cAp s6 cong nén a? + c? = 2b2.
Ta co
11 1 1 - a—>b B b—c
b+c c+a c+a a+b (b+c)(c+a) (c+a)(a+b)
s —=0-7
& a4 ¢? =20,
Vay ba s6: .1 ciing 1ap thanh cap sb con O
Y "b+c c+a’a+b &1ap p NE:

5 A B C A 2
BAI 23. Cho tam giac ABC c6 tan X tan > tan > theo thut tu do lap thanh cap so cong. Ching

minh cos A, cos B, cos C theo thit tu cling 1ap thanh cp s6 cong.
Loi giai.
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Ta co
sin sin sinB
A Cc B D) 2 )
tan§+tan5—2tan§ (:COSé-I—COSE —ZCOSE
2 2 2
) A+C B
Sin T sin_
VN —p 2
cosécosE cosE
2 2 2
<:>cosz§—25in§cosécosE
2 2 2 2
(:>—C()SEH_1—sir1E cos —A+C + cos —A_C
2 T2 2 2
B A A —
®COSB+1=ZSin2—+2cos i CcoSs —C
2 2 2
< cosB+1=1-cosB+cosA+ cosC
< 2cosB = cos A+ cosC.
Vay cos A, cos B, cos C theo thit tu cling 1ap thanh cap s6 cong. O

S A B A s
BAI 24. Cho tam gidc ABC c6 cot o cot > cot % theo thu tu lap thanh cap s6 cong. Chitng minh
ba canh: g, b, c theo thu tu cing lap thanh cép ) cong.

Loi giai.
Ta c6
cosA cosC cosB
A C D) 5 b
cotE—l—cotE:ZcotE & . i—l— ' (%=2. l%
smE smE smE
) (A+C) B
sin [ —— cos —
& 2 ) _, "2
. A . C . B
smEsmE smE
B . B B. A, C
@cosasmE:ZcosEsmEsmi
1 . B A+C A—-C
éismB:—cosi{cos (— — COoS <T)]

N

2
& sinB = —sin B + 2sin (ﬂ> COS (%)
& 2sinB =sin A +sinC
& 2b=a+c.
Vay ba canh: a, b, ¢ theo thit ty cling 1ap thanh cap s6 cong. [

BAI 25. Tim tham s6 m dé phuong trinh f(x) = 0 c6 4 nghiém phan biét lap thanh mot cap sb
cOng trong cac truong hop sau:

O | U1

@ f(x) = x* —2mx® +2m — 1. DS: m = 5hodcm =

@G

@ f(x) =x*+2(m+1)x% +4. PS:m = —
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@ f(x) = x*+ (Bm+5)x>+ (m+1)2. DS: khong c6 m thda
@ f(x) = x*—10mx>+9m. bS:m =1
Loi giai.

@ Datt = x? (t > 0), phuong trinh da cho trd thanh
2 —2mt4+2m—1=0 (1)

Ta phai tim m sao cho (1) c6 hai nghiém t1, t, phan biét duong phan biét, ticla 0 < 1 < .

A>0 dm* —8m+4>0 m# 1 m# 1
ssS>0<{2m>0 & m>0<:){
P>0 |2m—-1>0 m>% m=g

Datx;1 = —\/fy, xp = —/t1, X3 = /11, X4 = /Ip, taco = x1 < xp < x3 < Xg4.
Dé bon nghiém 1ap thanh cap s6 cong thi

X1+ x3 = 2x I — v/t = =24/t
{1 ) z@{\/? VR= VR o

Xy + x4 = 2X3 Vb —VH =2VhH
Vay ta co
O =t o =1 m = 5 (nhan)
fh+t=2m & <10t =2m < 5 ha
bity =2m —1 9 =2m—1 m—§(n an).

Vay véim € {g ; 5} thi phuong trinh da cho c6 bén nghiém phan biét 1ap thanh mot cap s6
cong.
(2 Dbatt = x? (t > 0), phuong trinh da cho trd thanh
Pr2m+Dt+4=0 (1)
Ta phai tim m sao cho (1) c6 hai nghiém t1, t; phan biét duong phan biét, ticla 0 < t; < .
A >0 (m+1)>—4>0 m < —1

S¢S5>0 &< -2m+1)>0 &< |m< -3 &m< -3
P>0 4>0 m>1

Patx; = —v/t, 1o = —/t1, x3 = V/h, x4 = VI, tacd = x1 < xp < x3 < g,
Dé bon nghiém 1ap thanh cap s6 cong thi

X X3 = 2x 1 —/th = =2/t
{1+ 3 2@{\/—1 Vi \/—1©\/H—\/6=—2\/H<:>9t1:f2-

Xp + x4 = 2x3 \/t_—\/EIZ\/H
Vay ta co
91’1 =1t 9t1 =1t o= 2 13
tH+th=-2(m+1) < 10t1=—2(m+1)<:>{1_§ @m:—?(nhén).

1 . Az
Vay véim = — ?3 thi phuong trinh da cho ¢6 bon nghiém phan biét 1ap thanh mot cap so
cong.
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(3 Datt = x? (t > 0), phuong trinh da cho trd thanh

P+ @Bm+5)t+(m+1)2=0 (1)
Ta phai tim m sao cho (1) c6 hai nghiém t1, t, phan biét duong phan biét, ticla 0 < t; < .

.

m < —3
2 2 7
A>0 (Bm+5)"—4(m+1)" >0 m> L
&¢S>0(¢ —(3m+5)>0 & 55<:>m< 3
P>0 (m+1)>>0 m< -3
(m # 1

Dat x; = —/ta, xo0 = —/t1, x3 = V1, x4 = Vo, tacd = x1 < x5 < x3 < xy4.
Dé bon nghiém 14p thanh cap s6 cong thi

X1+ x3 = 2% Vi —Vh =-2Vh
& St — iy = —24/t1 & 9t = 1.
{x2—|—x4:2x3 {\/t—_\/azz\/a \/—1 \/—2 \/_l 1 2

Vay ta co
9t =ty 9t =ty

; __3m+5 m =5 (loai)
b+t =—0Bm+5) o {10t = —Bm+5) = { o

10
2 2
ity = (m+1)>2 982 = (m+1)? 9 = (m+1)

25 .
m= T (loai).

Vay khong c6 gia tri m dé phuong trinh da cho c6 bon nghiém phan biét 1ap thanh mot cap
s6 cong.
@ Datt = x? (t > 0), phuong trinh da cho trd thanh

2 —10mt+9m =0 (1)

Ta phai tim m sao cho (1) c6 hai nghiém t1, t; phan biét duong phan biét, ticla0 < 1 < t,

A>0  (25m—9m >0 ’”<09 .
S¢5>0 < <¢10m >0 & m>£<:>m>g.
P>0 9m >0 m>0
Ditx; = —Vh, 1o = —Vh,x3 = Vb, x4 = Vb, tacd = x1 <xp < x3 < x4
Dé bén nghiém 1ap thanh cAp s6 cong thi

X1+ x3 = 2xp Vi — Vi = =21
& SV — Vb = =2Vt & 91 = b
{xz + x4 = 2x3 {\/t —VHh =2VHh 1 2 1 1 2

Vay ta co
Ot — ¢t 9ty =t
1= 1T t=m m = 0 (loai)
b+t =10m < {10t =10m < § < .
) +# = 9m m = 1 (nhan).
t1tp = 9m 9t = 9Im

Vay dé phuong trinh da cho c6 bén nghiém phan biét lap thanh mot cap s6 cong thi m = 1.

O
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BAI 26. Tim tham s6 m dé phuong trinh: x3 — (3m + 1)x? + 2mx = 0 c6 3 nghiém phan biét lap
thanh cap sb cong ? DS:m = 3
Lai giai.

x=0

= Bm+Dx+2m=0 (1).

Dé phuong trinh da cho c6 ba nghiém phan biét thi phuong trinh (1) phai ¢6 hai nghiém phan
biét khac 0, tuc la

Tacé x® — (3m +1)x? +2mx =0 &< [

A>0 9m? —2m+1>0 8m? + (m—1)2>0
& & < m # 0.
2m # 0 m # 0 m#0
X1+xp,=3m+1
Gia st x1, xp 14 hai nghiém ctia phuong trinh (1) va x3 = 0, ta ¢ {xlj 2 - * (D).
1X2 =

Do vai tro ctia x1, x, nhu nhau, ta chi can xét hai truong hop sau

THI1: x1, x, cing duong hodc cting am, khi d6 x; + x3 = 2x, = x1 = 2xp. Két hop vdi (I), ta

co
X1 = 2x7 1= 21.7(,'2 1= 21x2
X1+x=3m+1 & x2:§(3m—|—1)<:> x2:§(3m—|—1)
XX = 2m X1Xp = 2m (Bm+1)>=9m (x).

(x) < 9m? — 3m + 1 = 0 = vo nghiém, do d6 khéng c6 m thda.

TH2: x1 va x, trdi dau, x3 ndm gitra, khi d6 x; + xp = 2x3 = x; = —x,. Két hgp véi (I) ta c6
X1+x=3m+1 <& 0=3m+1(:>m:—§(nhén).
X1Xy = 2m —x? =2m
1 A 5
Véim = 3 phuong trinh da cho c6 ba nghiém lap thanh mét cap so cong. [

BAl4. CAP SO NHAN

@ TOM TAT LY THUYET

Dinh nghia 1 (Cép s6 nhan). Cip s6 nhan la mot day s6 (hiru han hodc v6 han) ma trong
dé, ké tir s6 hang thit hai, mdi s6 hang déu bang tich ctia s6 hang ding ngay trude né voi
mot s6 g khong déi, nghia 1a

(1) lachpsdnhan < n > 2, uy = u, 1 4.

A S 1N A Ns 2 % Z ~ N Up41
S6 g dugc goi 1a cong boi ctia cdp sdnhan va g = —== 5 > 1.
Up

— Khi g = 1 thi cAp s6 nhan 1a mot day sé khong déi (tat cd cac s6 hang déu bang
nhau).

— Khig =0 thi cép s6 nhan c6 dang 14,0,0,0,...,0,...

— Khi u; = 0 thi vdi moi g, cdp s6 nhan c6 dang 0,0,0,0,...,0,...
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Dinh 1i 1 (S6 hang téng quét ctia cap sd nhan). Néu cdp sé nhan (u,) cd so hang dau uq va
cong boi q thi s hang tong qudt u, dugc xdc dinh béi cong thirc: uy, = uy -q" 1, n > 2.

Néu (uy) 1a cAp s6 nhan vdi cac s6 hang khac 0 thi

u
um:uk-qm_k,k<m, qm_k:u—m,k<m
k

Dinh 1i 2 (Tinh chét céc s6 hang ctia cap sd nhan). Trong cip s6 nhin (uy), binh phuong
méi s0 hang (trir s0 hang dau va cudi) déu la tich hai s6 hang diing ké v6i nd, nghia la u?, =
Uje_q - uk+1,k > 2.

n Néu a, b, c 1a ba s6 khac 0 thi “a, b, c theo thi tu lap thanh mot cép s6 nhan khi va chi
khi b* = ac”.

E Néu (uy) 1a cAp s6 nhan thi u2, = u,,_i - Uy, k < m. %

Dinh i 3 (Téng n s6 hang dau tién cta cap s6 nhan). Cho cip s6 nhin (uy) vdi cong béi g.
Dit S, =ui+ur+ -+ uy.

— Néuq=1thi S, = nuy.

5 . 1—q" _ w1 —tnppy
— N 1thi Sy, = uy - = .
euq#1thi S, = uy =g =g

(® DANG TOAN VA BAI TAP

€ vioy

VI DU 1. Trong céc day s6 sau, day nao la cap s6 nhan? Xéac dinh s6 hang dau va cong boi
cta cap so nhan.

@D Day s6 (uy) véi u, = (—=3)"*1. DS: La cdp s6 nhan cé uy = —27,9 = 9
@ Day s6 (uy) véiu, =n 521, DS: Khong 1a cAp s6 nhan
@ Loi gidi

(_3)2(n+1)+1

.  Up41 . o
@) Tacodu, #0va (-3 =9,Vn € N*.
Do d6 (u,) 1a cdp s6 nhan véi s6 hang dau uy = —27, cong bdi g = 9.

(2 Day s6 (uy) c6 uy = 5,up = 250, u3 = 9375 va u3 # uy - uz nén (u,) khong la cap sé nhan.
O

VI DU 2. Tim céc s6 dwong a va b sao cho a,a + 2b,2a + b theo thit tu lap thanh cap s6 cong
va (b+1)2,ab+ 5, (a + 1)? theo thu ty lap thanh cap s6 nhan. PS:a=3b=1

@ Loi gidi
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Az 2a+b
— Ta ¢6 a,a + 2b,2a + b theo thu tu lap thanh cap so cong < a +2b = areaty & a=3b

2
(1).

— Tac6 (b+1)%,ab+5,(a + 1)? theo thit tu 1ap thanh cAp s6 nhan < (ab+5)2 = (b+1)2-
(a+1) (2).

— Tu (1),(2) suy ra
3b* +5=30"+4b+1 b=1

32 +5)2 = [(b+1)(3b+1)]* & g
( )7 =1b+1)( ) 302 +5=— (30 +4b+1) 6b* +4b + 6 = 0.(Vo nghiém)

— Vay b = 1,a = 3 théa man.
O

VI DU 3. Mot Cép s6 nhan c6 tam s6 hang, ) hang dau 1a 4374, sb6 hang cubi 1a 2. Tim cép
s6 nhan dé. DS: 4374;1458;486;162;54;18;6;2

@ Loi gidi

Gia st cap s6 nhan c6 s6 hang dau u;, cong bdi g. Ta 6

uy = 4374 uy = 4374 up = 4374 uy = 4374
ug = 2 < .7_2<:> 7 1 < _1
i et T =287 ™3

Cap s6 nhan can tim la 4374; 1458;486; 162; 54; 18; 6; 2. O

VI DU 4. Tim s6 hang dau u; va cong boi g ctia cap s6 nhan (u,,) biét

—uUpy =72
RS PS: 1 = 12,4 = 2
Us — Uz = 144.

—13
@{”1+”2+u3 PS:u; = 1,0 =3

ug + us + ug = 351.

@ Ldi gidi

@ Taco
Uy — Uy =72 Uy — Uy =72 qg=2
<~ ~ 3
us —usz = 144 Uug-q—up-q =144 up-q°—uy-q=72

o =2 e I o =12
_ 12 .

u = = — = q:2
P—q 6
(2 Tacod
uy +up +uz =13 uy+ux+uz =13
uy + us +ue = 351 ur-q>+uy-q° +uz-q° =351
Uy +uy +uz =13 =13 U = 13 —13—1
{; 2+ Uz = @{u1+u2+u3— L il
— =3
q 27 1 q=23.
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O
VI DU 5. Tinh téng tat ca cac s6 hang ctia mot cap s6 nhan, biét rang s6 hang dau bang 18,
s6 hang thit hai bang 54 va s6 hang cubi bang 39366. DS: S = 59040
(¢ Loi gidi
— Gid str cAp s6 nhan c6 1 s6 hang, s6 hang dau u, cong bdi g.
le 54
— T. = = 3.
acoq= 518 3
— Tacbdu, = 39366 < up - q" 1 = 39366 < 3""1 =2187 =37 & n =8.
: . 1—q° 1-3°
— Tong cac so hang la Sg = u - 1 _q =18- 13 = 59040.
. . - 18 — 39366
Chii y: C6 thé diing cong thiic tinh tong § = “4 ;‘C e = ———— +39366 = 59040.  OJ

€> BAITAP AP DUNG

BAI 1. Tim s6 hang dau u; va cong boi g ctia cip sb nhan trong cac truong hop sau

=51
Uy +us DS:u; =3,9=2
Uy + ug = 102.
U1 + ug = 165 y 1
PS:g=2,u1 =5h = —,u; =160
@ {u3+u4—60 1 " oacq 2 "
Uy + upy +uz =135 1215 2
bS:u=——,9==
®{u4—|—u5+u6—40 " 19 1 3
Uy +uy +uz =14 . 1
PS:g=2,u; =2h =—,u; =8
@ {ul Uun - Lt3—64 1 ! oacq 2 !
g= 1
U+ us =3 :\/_ S
5) P PS:u; =1, hodc u; = 2, V2
u1+7/l3:5 = \/_ q:_i
V2
U+ upf+us=7 1
PS:g=2,u1y =1hoacg=-,u; =4
{u%+u%+u§:21. 9 ! T = g
Loi giai.
@ Taco
u1 +us =51 Uy + us = 51 =2
1 5 Ry 5 N q \
Uur + ug = 102 up-q+us-q =102 Uy +uy-q- =51

& 51 51 &
ul — = — = 3 q = Z.
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(2 Taco

U1 + ug = 165 N u1+u1-q5:165
uz + ug = 60 ur-q*(14q) = 60

” (1+q5) — 165
4q

u (1+4°) =165

. = fag® 742 —4g+4=0.

Xétphuongtrinh4q4—4q3—7q2—4q+4:0@4(q2+12> —4(q+1) -7 =0.

q q
5
1 t:§
Datg+ - =t,v6i|t| > 2,tac64t> —4t — 15 =0 < 3
! t = —=.(loai)
5 1 5 _1
Tacot =3 q+-=52¢"-5]+2=0& 1= 3
2 g 2 _,
q_
165
— VGig=2th —
o SRR
165
— V6ig= - thiu = — 160
o1g 11U q5+1
(3) Taco
uy +up +uz =135 Uy +upy +uz =135 Uy +uy +uz =135
—4 T R S ]
Uy + uUs + ug up-q° +ux-q° +uz-q° =40 q = >
135 1215
uy +upy +uz =135 Uy =
9=z _2
3 q 3

@) Taco

¢

{u1+u2—|—u3:14

u1+u2—i—u3—14 up +uy +uz =14
ul-uz-u3:64

(11 - uz) = 64 u3 = 64

{——i—u2+u2 qg=14
& q

L

q

N—= N

7 q
= +q——<:>2q —5q-|—2—0(:>[
q
— V6ig=2thiu; =2.
—Véiq:%thiulz&
() Tacod

u1+u3:3 u3:3—u1 M3:3—M1 u1:1
2, .2 <92 2 < 2 =
ui+uz=>5 ui+(B3—uy)°=5 2ui —6u;+4=0 =2.
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=2
 Voiu =1thig?+1=3,dodé |
g=-V2.
1
3 1=
—Vc’fiu1:2thiq2+1:§,d0dé 1
q= —75-
Ui +uy+uz=7 Ui +us=7—1up
w+ud+u =21 (11 + u3)? — 2uquz = 21 — u3.
Suyra (7 —up)? —2uf =21 —u3 < up = 2.
Khi dé
1t 1 7 =2
u1+u2+u3:7<:)7+u2+u2-q:7(:>§+1+q:§(:>2q -5+2=0% 1
1= 5
— Vig=2thiu; =1.
1
— V6ig = ithiul = 4.
O
BAI 2. Tim a, b biét rang 1, a, b 1a ba s6 hang lién tiép ctia cap sb cong va 1, a 1a ba s6 hang
lién tiép ctia mot cap s6 nhan. DS: (1;1); (=14 v2; -3 +2v2); (-1 —+/2; -3 —2V2)
Loi giai.
Do 1, a, b 1a ba s6 hang lién tiép ctia cap sb cong nén ta c6 phuong trinh
1+b=2a (1)
Do 1, a%, b? 1a ba s6 hang lién tiép ctia cAp s6 nhan nén ta c6 phuong trinh
=4t (2
Tu (1) =b=2a—1 (3).Thay vao (2), ta duoc
2 _
. ) a-—2a+1=0 a=1
at=2a-1)" & <
( ) ?+20-1=0 |a=-1£V2
Thay a vao (3), ta c6
— Voia=1=b=1.
— Voia=—-1+v2=b=-3+2V2
— Véia=-1-V2=b=-3-2V2
Vay céc cdp s6 (a;b) thoaman la (1;1); (=1 ++v/2; =3 +2v2); (-1 — v/2; =3 — 2V/2). O
BAI 3. Gitta cac s6 160 va 5 hay chén 4 s6 nita dé tao thanh mot cap s6 nhan. Tim 4s6 d6.  DS:

(80;40;20;10)
Loi giai.

Theo bai ra, ta c6 cAp sb nhan c6 u; = 160, ug = 5. Do ug = uy - q° = ¢° =

N 1
2 7= 7

Véy456c§ntimléu2:ul-q:80,u3:uQ-q:4O,u4:u3-q:ZO,u5:u4-q:10.

O
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BAI 4. Cho 3 s6 duong c6 téng la 65 lap thanh mot cap s6 nhan tang, néu bét mot don vi & sb
hang thit nhat va 19 don vi & s6 hang thit ba ta dugc 1 cap s6 cong. Tim 3s6 d6.  DS: (5;15;45)
Loi giai.
Goiba sb can tim1a 0 < x < y < z. Theo bai ra ta c6 hé phuong trinh

x+y+z=65 x+y+z=65 (1)

xz = 1> S xz=1y (2)

(x—1)+(z—19) =2y x+z—-20=2y. (3)

Ti (1) = x 4+ z = 65 — y, thay vao (3) dugc

65—y —20=2y =3y =45y =15.

=50
Tir (2) va (3) suy ra {x - 2225 = x,z 1a nghiém ctia phuong trinh #? — 50t +225 =0 =t = 5,
Xz =
t = 45.
Suy ra x = 5, z = 45. Vay 3 s6 can tim 1a (5; 15;45). O

BAI 5. Tinh téng:

@) Sy =2+22 423 ... 42", pS: S, =21 2
1\? 1\? o 1)? 4 4m —1
Loi giai.

@ Tong S, = 2+2%2+23+ ... 4+ 2" ¢dm n s6 hang lap thanh cap s6 nhan c6 s6 hang dau
Uy = 2,cong bodi g = 2.

, 1—4g" 1-2"
D = Uy - =2.
odo S, =y =g )

1\? 1\? 1\?
— — — o« o o n E—
S, = <2+2) +(4+4> + +<2 +2n)

1 1 1
= <4+2+Z) + (42+2+4—2) +- (4”+2+E>

=2l 2,

(2 Tacod

1 1 1
— 2
= 2n+ (4+4 +"'+4n)+(71+4_2+"'+ﬂ)
1
1— —
1-4" 1 4n
= 2n+4- _
n—+ -4 +4 1_1
4
4 4" —1
= 2n+§(4 —1)—|— 3.411.
O
BAI 6. Tim m dé phuong trinh x> + (5 — m)x? + (6 — 5m)x — 6m = 0 c6 ba nghiém phan biét lap
A 2 4 9
thanh cap so nhan. DS:m = +/6, m = 3 m= )

Loi giai.
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Ta co
X =m
B+ G-mx*+(6-5mx—6m=0< (x—m)(x*+5x+6)=0& [x=-2
x=-3
m=+v6

Dé 3 nghiém ctia phuong trinh 1ap thanh cdp sé nhan < | —3m = (-2)2 <« M= 3
(=3)

BAI 7. Pau mua thu hoach x0ai, mot bac ndong dan da ban cho ngudi thi nhat nira sb xoai thu
hoach dugc va ntra qua, ban cho nguoi thit hai ntra s6 con lai va nita qua, ban cho ngudi thi ba
ntra s6 con lai va nirta qua,- Dén ngudi thit bay bac cling ban nita s6 x0ai con lai va nira qua thi
khong con quéa nao nira. Hoi bac nong dan da thu hoach dugc bao nhiéu xoai & dau mua?  DS:

127 qua
Loi giai.
Goi x 1a s6 xoai bac ndong dan da thu hoach dugc, (diéu kién 0 < x € Z).
y . 1 1 . 1 —1
— S xoai ban cho nguoi tht nhét la g 5= xer = 56 x0ai con lai la x — xer _ X =
x— (21 —1)
—
. -1 1 1 . -1 1
— S0 x0ai ban cho nguoi thit hai la ad + 5= xl— = sO xoai con lai la ad 5~ xl— =
x—3 x—(22-1)
4 22
4 - 1 1 ) — 1
— S0 xoai ban cho nguoi thu ba la x8 5 +§ = x;— = s0 xoai con lai la x4 3 x—8|— =
x—7 x—(22-1)
8 28
AR e i1 cx—=7 1  x+1 A v s e X—7  x+1
— 50 xoai ban cho nguodi thu tu la 16 +§ = g = s0 xoai con lai la s 16
x—15 x—(2*-1)
T 26
) 1 o - (271
— Lap luan tuong tu. SO xoai ban cho nguoi thu 7 la x2—|; . S0 xoai con lai la % =
x —127
27
Sau khi ban cho nguoi thit 7, bac néng dan khong con qua xoai nao nira nén ta cé x = 127
(qua).
[

€)  BAITAP REN LUYEN

BAI 8. Tim s6 hang dau u va cong bdi g ctia cap sb nhan trong cac trudng hop sau

us + us =90 1 .
DS: g = =, 1, = 729 hodc g = —3, 1y = 1
@ {uZ — g = 240. 1=3" oacq "
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Uy — Uz 4+ us = 65 .
PS:g=2,u1 =5h =—-2,u1=>5
@ {ul + uy = 325. 1= oacq "
{l/lz 4+ uy +ug = —42

1
PS:q=—2,u; = 1hoicq = —,u; = 64
s + u5 = 20, 1 = hhoacq =T

Ui+ up + uz +ug =15
@ {

1
PS:g=2,u1y =1hodacg= -,u; =8
12 412 + 1+ — 85. 1= a=

Loi giai.
@) Taco
2
uz + us = 90 - MZ'Q+UZ"13:9O<:> uz-q<1+q>=90
Uy — ug = 240 Uy — Uy - g* = 240 u2-<1—q4>:240
P 240 1
1—g* M=a q=5,u1 =729
T Y1-¢ 200 87 10-4) "3
_ = —— = — 2 — = :—3,1/[ :1
p %0 — 3 3¢-+87—-3=0 q 1

(2 Tacod

2 4
{ul—u3+u5:65 - {ul—ul'q2+ul'q4:65<:> ul(l—q +q>=65
uy + uy = 325 u1+u1-q6 = 325 uq <1+q6> = 325

2411=5 7=2
{q + — {qzz u1:5
o 325 & o

Mm=irs U= {’72—2
M1:5.
(3 Tacod
2 4 uy (1+¢*+4*) = —42
{u2+u4+u6:—42®{u2+u2-q +ux-q :—42<:> 2 q q
us + us = 20 uz-q+u2-q3:20 u2<q+q3>:20.
Suy ra
LEe gt 20 e o1 1024 21 +1o—o<:>10<2+1)+21( +1)+10—o
P 10 q q q q T 5 (g :
5
1 b==3
Datg+ - =t,v6i|t| >2,taco 102 +21t —10 = 0 < 5
q t:g.(loai)
1
. 5 1 5 ) _
Tacot=—--qg+-=—727+5q+2=0% 2
2 q 2 qg=—2.

— V6ig= —2thiuy = —-2,dodo u; = 1.

1
— V6ig = —5 thiu, = —32,do d6 u; = 64.
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(@) Taco
up+up+uz+ug =15 g +ug - q+u gt 4up-q =15
ud +u3 +ul+ui =85 w4+l g? 1l gt +ud - g® =85

w (14+9+0*+7°) =15 u(1+q) (1+7%) =15
~ <~
{u% (1+ 4 +4"+4°) =85 {u% (1+4) (1+4*) =85
2 2 2 2 2

4

< 144 8 17
(1+4*) (1+4*) =85 =—=_.
it (1+47) (1+4°) (A+q2(1+¢%) 225 45

=

Ta co

1+4* 17

A+aP(+p) %

15+450° = (17 +174%) (1+29+ )

45 + 45¢* = 17 4 34q 4+ 17¢4* + 174> + 344° + 17¢*
28¢* — 34¢° — 34¢* — 349 +28 = 0

28 <q2+ql—2> —34 <q+%> —34=0.

r ¢ 0

1
Tacétz%@q—{—a:

NI O1
1
)

I
N =

15
— V6ig = 2 thi = =1
H MT AT+ )
1 15
— VGig = = thi = =8
T T T+

O

BAI 9. Cho ba s6 tao thanh mot Cép ) cong c6 tong 21. Néu thém 2, 3, 9 1an luot vao sb thit nhat,
s6 tht hai, s6 thit ba tao thanh mét cép s6 nhan. Tim 3 s6 d6. DS: (3;7;11) va (18;7;, —4)
Loi giai.

Goi 3 86 can tim 1a x, y, z. Theo bai ra ta c6 hé phuong trinh

x—l—y—l—z:21 y:7
x4z =2y S<{{x+z=14 (1)
(x+2)(z+9) = (y+3)? (x+2)(z+9) =100. (2)

T (1) = z=14—x (3). Thay vao (2) ta dugc phuong trinh
(x4+2)(23-x) =100 = x> —2lx + 54 =0 <

— V6ix=3=z=11.

— V6ix =18 =z = —4.
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Vay bo ba s6 can tim 1a (3;7;11) va (18;7; —4). ]
BAI 10. Giita cic sb 243 va 1l hay dat thém 4 sO ntta dé€ tao thanh mot cép sO nhan. bS:
(81;27;9;3)
Loi giai.
N . A 2 A 2 5 5 Ue 1 1 >
Theobaira, tacocapsonhancou) =243, us =1.Doug=u; - > = q° = — =-—=| 5| =
up, 243 3

1
1= 3
Vay4dsbcantimlauy, =uy-q=8l,u3=up-q=27,uy =u3z-q=9,us =uy-q=23. O

BAI 11. Ba s6 khéac nhau c6 téng bang 114 ¢6 thé coi 1a ba s6 hang lién tiép ctia mot cip s6 nhan
hodc coi 1a s6 hang thit nhat, thit tu va thi 25 ctia 1 cap s6 cong. Tim cac s6 d6.  DS: (2;14;98)
Loi giai.

Goi 3 s0 can tim 1a x, y, z. Theo bai ra ta c6 hé phuong trinh

{x+y+z:114 (1)

xz =12 (2)

Lai c6 cap s6 cong c6 uy; = x, uy = y, ups = z. Goi d 1a cong sai ctia cap sb cong ta c6 hé phuong
trinh
ug =1y +3d o y=x+3d (3)
Ups = uq + 24d z=x+24d. (4)
Thay (3), (4) vao (1) va (2) ta ¢
X+ x+3d+x+24d =114 x+9d =38 (5)
x(x +24d) = (x +3d)? d2x—d)=0. (6)
Tir (6) = d = 0 hoac d = 2x. Thay vao (5)
— Void=0=x=38=y=2z=38 loaido diéu kién ba sb khac nhau.
— Void=2x=19x=38=>x=2=d=4=y=14,z=98.
Vay cac sb can tim 1a (2;14;98). O
BAI 12. Chiing minh rang v6i moi m thi phuong trinh x3 — (m? + 3)x? + (m? + 3)x — 1 = 0 luén
c6 ba nghiém va ba nghiém nay 1ap thanh cap s6 nhan.
Loi giai.
Ta co
X — (m?+3)x*+ (m? +3)x—1=0
& (-1 —m*+3)(x*-x)=0
& (x—1) [xz— (m2—|—2)x+1] =0

x=1
< [xz—(mz-l—2)x+1:0. ()

Phuong trinh (%) c6 A = (m? +2)? —4-1 = m?(m? +4) > 0Vm. Vay phuong trinh (*) luén c6
hai nghiém x1, x5 va x; - x, = 1. Suy ra phuong trinh da cho luén c6 3 nghiém thoa man x; - x, =1
Véx3:1:>x1-x2:x§.

Vay phuong trinh da cho luén c6 3 nghiém lap thanh cép sO nhan. ]





