Tran Si Tung

CHUONG Il
DAY SO - CAP SO

I. Phuwong phap qui nap toan hec

Dé chitng minh ménh dé chiza bién A(n) 1a mgt ménh @é dung véi moi gid tri nguyén dirong

n, ta thyc hién nhu sau:
e Burée 1: Kiém tra ménh d@é diing véin = 1.

e Bu6c 2: Gid thiét ménh d@é diing véi sé nguyén durong n = k tup y (k > 1), chizng minh rang

ménh d@é ding véin =k + 1.

Cha y: Néu phdi chiing minh ménh @é A(n) 1a diing véi véi moi s6 nguyén duong n > p thi:
+ O buoc 1, ta phai kiém tra ménh de dung voi n = p;

+ O budc 2, ta gia thiét ménh d@é ding véi s6 nguyén duwong bat ki n = k >p va phdi chiing

minh ménh @é ding véin =k + 1.

Bai 1: Chting minh rang véi moi n € N*, ta co:

a)l+2+..+n= nn+1
2
C) P+’ +.+0° [n(nﬂ)}
2
n(n+1)(n+2)

e) 1.2+23+...+n(n+1)= 3

Bai2: Ching minh rang véi moi n € N*, ta co:

a) 2">2n+1  (n>3)

C) 1+i2+...+i<2—l (n>2)

2 n2 n

e)1+\/, \/, <2Jn

Bai 3: Chang minh rang vGi moi n e N*, ta co:

a) n® +11n chia hét cho 6.
c) 7.22"2 + 32" chia hét cho 5.
e) 32"+ 272 chia hét cho 7.

Bai4: Chang minh rang s dudng chéo cia mot da giac 16i n canh 1a
Bai 5: D3y s6 (an) duoc cho nhusau:  a, -2, a_ . =2+a,

, . M o . . T
Chtrng minh rang véi moi n € N*taco: a  =2cos

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

b) 12 +2° +..4+n° =

d) 1.44+2.7+...+n3n+1)=n(n+1)?

1 1 1 n
—+—t..t

+ —
1.2 23 n(n+1) n+1

f)

b) 2"*2 >2n+5
1 3 2n-1 1

)—— . <

2n  {2n+1
L+ ! +...+i>£ (n>1)
n+l n+2 2n 24

b) n® +3n% +5n chiahét cho 3.
d) n® +2n chia hét cho 3.
f) 13" —1 chia hét cho 6.
n(n—3)

2

véin=1, 2, ...

21’1+1 '
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11. Day sé

1. D&y s6
u:N* >R
n —u(n)
2. D3y so tiang, day sé giam
o (U ladaysotaing < Upe1>UpVdi VN e N*,

Dang khai trién:  (up) = Uy, Uy, ..., Up, ...

. u .
SUn1—Uy >0V Vn e N* < 2L > 1 v6i vh e N* (u, > 0).

l'11'1

e (Uy) laday so gidm < Upe1 < Up Vdi Vh e N*,

: u :
S Uns1 — U< O VGi Vn e N* & L <1 v6i vh e N* (u, > 0).
u
n
3. DAy s6 bi chan
e (up) 1a day so bi chan trén < M e R: u, <M, vh e N*.
e (up) 1a day so bi chan dud6i < Im e R: u, >m, ¥h e N*.
e (uy) la day so bi chdn < 3m, M e R: m <u, <M, vh e N*.

Bai 1: Hay viét 5 s6 hang dau cua day s6 (up) cho bai:

2n% -1 —1)" -1
a)u =" by u =2FCD &) u, ="

n2+1 2n+1 02 41

n
| ) (n+1)!
d) un:(—gj ) u, =n+cos"n f)unzz—n
Bai2: Hay viét 5 sé hang dau cua ddy s6 (u,) cho bai:
1
au=2u,, =§(un +1) b) u, =15,u,=9,u,,,=u —-u
2

Q) u=0u,,=—-— d)u=Lu=-2u,=u, -2u

u; +1
Bai 3: Héy viét 5 56 hang dau cua day s6 (Un), du doén cong thirc s6 hang tong quét u, va chimg
minh céng thirc d6 bang qui nap:

au=1,u, =2u +3 b) u=3u. = 1+u§ ¢)u=3u., =2u,

5 u, +1
duy=-Lu, =2u +1 e)uy=Lu, =u +7 e) ul:Z'uM:nT
Ds: a)u =2""-3 b) u, =v/n+8 c) u, =3.2""

2n+1+1
d) u, =-1 e)u, =7n-6 f)u = v
Bai4: Xét tinh tang, giam cua cac ddy sé (u,) cho bai:
2n+1 4" —1 -"
a)u:n+ b)u: C)u:()
" 3n-2 Toyngs " n+2
2
1 2—

d) un:n;r—n+ e) un:n+coszn f)u, = 1
n-+1 \/H

Bai 5: Xét tinh bi chan trén, bi chan dudi, bi chin cua cac day sb (u,) cho bai:
:2n+3 b) u = ! C) un:n2+4
n+2 " n(n+1)

a) u,
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n

2
d) u n“ +2n
n”+n+1

n

\/n2+2n+n

T
e)u = f) u, =(-1" cos—

Cap sbé cong

1. Pinh nghia:

(un) 12 cdp $6 €ONG < Un+y = Uy + d, ¥h € N* (d: cdng sai)

2. S6 hang tong quat: u, =u +(n-1d véin >2
. . +
3. Tinh chat céc s6 hang: u, = % Véi k >2
2 . R n(u, + n| 2u, +(n—-1)d
4. Tong n so hang dau tién: S, =u +u, +..+u, = (“12 ) = [ ! 2( ) :I

Bai 1: Trong céc day sb (u,) dudi ddy, day sé nao la cip sé cong, khi do cho biét s6 hang dau va
cong sai cua no:

3n+2 2

a)u,=3n-7 b) u, = C)u, =n
d) u, =3" &) u =1 " ﬂun:%—l

Bai2: Tim s6 hang dau va cdng sai cta cap sb cong, biét:

2) u1+u5—u3=10 b) u2+u5—u3=10 0 u3——15
u1+u6=17 u4+u6=26 u, 18
d) u,—uy = ) u, +u;5 =60 f u Uy +ug =—12
Uty = 75 u +u’, =1170 uu,u, =8

Bai 3: a) Gitra cac s6 7 va 35 hay dat thém 6 50 nira dé duoc mot Cap 50 cong.
b) Giira c4c s6 4 va 67 hdy dat thém 20 s6 nira dé duoc mot cap sb cong.

Bai4: a) Tim 3 sé hang lién tiép cia mot cap sé cong, biét tong cua ching 1a 27 va tong céc
binh phuong cua chung 1a 293.
b) Tim 4 sb hang lién tiép cia mot cip s cong, biét tong cua ching bang 22 va téng cac
binh phuong cua ching bang 66.

Bai 5: a) Ba goc cua mot tam giac vuong lap thanh mét cap sé cong. Tim sb do cac goc do.
b) Sb do cac g6c cua mot da giac 10i ¢6 9 canh 1ap thanh mot cap sé cong c6 cong sai d = 3°.
Tim s6 do cua céc goc do.
¢) Sb do céc goc cia mot tir gic 161 1ap thanh mot cip sé cong va goc 16n nhat gap 5 1an géc
nhé nhat. Tim sé do céc goc do.

Bai 6: Chung minh rang néu 3 s a, b, ¢ 1ap thanh mot cap sb cong thi cac sb x, y, z ciing 1ap
thanh mot cap sb cong, Vai:

2

+ca+a2‘

a)x:b2+bc+c s y=c ,z:a2+ab+b2

b) x=a2—bc; y=b2—ca; z=c’>—ab

Bai7: Timx dé3sb a, b, ¢ 1ap thanh mét cap sb cong, voi:
a) a=10-3x; b=2x>+3; c=7—-4x b) a=x+1;b=3x-2;c=x>-1

Bai 8: Tim cac nghiém s cua phuong trinh: x* —15x* +71x—-105=0, biét rang cac nghiém sb
phan biét va tao thanh mot cap so cong.

Bai9: Nguoi ta trong 3003 cdy theo mot hinh tam gic nhu sau: hang thar nhat c6 1 cay, hang
thir hai ¢6 2 cdy, hang tha ba c6 3 cdy, .... Hoi ¢6 bao nhiéu hang?
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IVV. Cap sé6 nhan

1. Pinh nghia: (un) 1 cdp s6 NhAN <> Ups1 = Un.q Véi N € N* (9: cong béi)
2. S6 hang téng quét: u =u.q"" Véi n>2
3. Tinh chét cac sé hang: ul = U, véi k >2
S, =ny véi q=1
4. Tong n so hang dau tién: s - u, (11__:1];1) P

Bai 1: Tim s6 hang dau va cdng boi caa cap sé nhan, biét:

2) {u4—u2=72 b) {ul—u3+u5=65 0 {u3+u5=90
Us — U, =144 u +uy =325 u, —ug =240
B U tu, tuy =21 W tu 4w =30
d) {u1+u2+u3—16ilL e) 1+ " X ) 7 H {ulz u22 u32 u42 "
u,.u,.u, = —t—t—=— =
1-Up-Us PR B u; +u; +uy +uy

Bai 2: a) Gitra cac s6 160 va 5 hdy chén vao 4 s nita dé tao thanh mot cap sé nhan.
b) Giita c4c s6 243 va 1 hdy dat thém 4 s nita dé tao thanh mot cap s6 nhan.
Bai 3: Tim 3 sb hang lién tiép cia mot cap s6 nhan biét tong caa ching 1a 19 va tich 1a 216.
Bai4: a) Tim sé hang dau cia mot cap s6 nhan, biét rang cong boi 1a 3, tong s6 cac sé hang la
728 va sb hang cudi 13 486.
b) Tim c6ng boi ctia mot cap s6 nhan c6 s6 hang dau 1a 7, s6 hang cubi 1a 448 va tong sé cac
s6 hang 12 889.
Bai5: a) Tim 4 g6c cia mot tir giac, biét rang cac goc do 1ap thanh mot cip sé nhan va goc cudi
gap 9 lan goc thi hai.
b) P dai cac canh cua AABC lap thanh mét cap s6 nhan. Ching minh ring AABC c6 hai
géc khong quéa 60°.
Bai 6: Tim bdn sé hang lién tiép cia mot cap sb nhan, trong d6 s6 hang tht hai nho hon sé hang
thir nhat 35, con sb hang tht ba I6n hon sé hang thir tu 560.
Bai7: S s6 hang ciia mot cap s nhan 1a mot s6 chian. Tong tat ca cac sé hang caa né 16n gip 3
lan t6ng cac s6 hang co chi sb 1&. Xéac dinh cong boi cua cap sb do.

Bai 8: Tim 4 s6 hang dau cua mot cap so6 nhan, biét rang tong 3 so hang dau la 78 dong thoi,

theo tht ty, ching 1a s6 hang thi nhat, thir tu va thir tim cia mot cap s cong.

Bai9: Tim 3 s hang dau caa mot cap s6 nhan, biét rang khi tang sé thtr hai thém 2 thi cac s6 d6
tao thanh mot cap s6 cong, con néu sau dé tang sé cudi thém 9 thi chdng lai 1ap thanh mot
cap sb nhan.

Bai 10: Tim 4 s trong do ba ) dau Ia ba s6 hang ké tlep cua mot Cap s6 nhan, con ba sb sau la
ba s6 hang ké tiép ctia mot cap s6 cong; tong hai s6 dau va cudi bang 32, téng hai s6 gitra
bang 24.

Bai 11: Tim cé4c s duong a va b sao cho a, a + 2b, 2a + b 1ap thanh mét cip sb cong va (b + 1)%,
ab + 5, (a + 1)% 1ap thanh mot cip sé nhan.

s . 2 1 2 X C .
Bai 12: Chang minh rang néu 3 so s —> Iap thanh mot cap so cong thi 3s0 X, Y, z 1ap

y-x 'y y-z

thanh mot cap sé nhan.

Trang 4




Tran Si Tung

BAI TAP ON CHUONG III
Bai 1: Tinhténg: S=1.2+2.3+...+ n(n+1)
, u =1
Bai 2: Dy sb (u) xac dinh béi cong thirc: { ' - Véi n>1,
= u —

Chting minh day s ting bang phwong phap quy nap

. < . . \ u,+1 .
Bai 3: Cho day so (u,) xéac dinh bdi: u, :% vau,, = “2 voimoi n>1.

a) Bang phuong phap quy nap, chimg minh véimoi n>1tacod u, = +1.

n+l
b) Chimg minh rang day sé (u,) 1a ddy giam va bi chan.
Bai 4: Xét tinh tang, giam cua day sé (u,) voi:
~3'Wn+1
4n

a)u = 27" b) u

n

Bai 5: Cho day s6 (un) xac dinh béi uy =2 va u,,, =4/u, +2 V&i moi n>1. Ching minh u, = 2
v6i moi n>1. C6 nhan xét gi vé day sb nay ?

Bai 6: Cap so0 cong:
a) Tim cac nghiém cua phuong trinh: x> —15x> +71x —105=0. Biét rang cac nghiém nay
tao thanh mot cap s6 cong.

b) Cho mét cép sb cong blet tong ba s6 hang dau tién bing —6 va tong cac binh phuong cia
chang bang 30. Hay tim Cap s0 cong do.

c) Cho phuong trinh x*~Bm+4)x®>+ (m+1)>=0. Dinh m dé phuong trinh ¢6 bén
nghiém phan biét 1ap thanh mot cp s cong.

d) Cho cac s a, b, ¢ thoa mén ! : L : L tao thanh mot cép s6 cong. Ching minh
a+b a+c b+c

rang a’, b%, ¢? cling tao thanh mot cap sb cong

e) Néu so tha p, thir q va thir r ctia mot cp sb cong lan luot 12 a, b, ¢. Ching minh rang:
(@q-r)a+(-p)b+(p-q)c=0

f) Cho biét tong n s6 hang ctia mot cap sb cong 1a S, =n(5n-3). Tim s6 hang tht p cua

cap sb cong do.

g) Cho hai cap sd cong lan luot c6 téng n sd hang 1a S,=7n+1 vaT =4n+7. Tim ti sd

u £ , , s A A 4y
—L cua 2 s6 hang thir 11 cua hai cap so do.
Vll
Bai 7: Cap s nhan:
a) Tim s0 hang dau va céng sai cua cap so nhan, bict so hang thir hai 1a 16 va tong ba so
hang dau bang 56.

b) Mot cap so nhan (u,) cd 5 s6 hang, biét cong boi q = 2 va u, +Uu, =24. Tim cac so hang

clia cAp sO nhan nay.

Bai 8: Cap sd cong — Cap s nhan:
a) Cac s x+6y, 5x+2y, 8x+y, theo tha ty d6 lap thanh cip sd cong. Ddong thoi
Xx—1, y+2, x—3y theo tha ty d6 lap thanh cip s6 nhan. Hay tim x va y.
b) Cho 3 s6 c6 tong bang 28 1ap thanh cp s6 nhan. Tim cip s6 nhan d6 biét néu sb tht nhat
giam 4 thi ta dugc 3 s6 1ap thanh cip sb cong.
¢) Tim hai s a va b biét basd: 1, a+8, b theo thir ty 1ap thanh mot cip sé cong va ba sb
1, a, b theo thi tu 1ap thanh mot cp sé nhén.
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d) Ba s6 c6 tong 1a 217 c6 thé coi 12 ba s6 hang lién tiép cua mot CSN, hoic 1a cac s6 hang
thir 2, thir 9 va thir 44 ciia mot CSC. Hoi phai lay bao nhiéu s6 hang dau ciia CSC dé tong
cua chung 1a 2807
e) Mot CSC va mot CSN ¢6 s6 hang thir nhat bang 5, s6 hang thir hai ciia CSC 16n hon s6
hang thtr 2 ctia CSN 14 10, con c4c s6 hang thtr 3 bang nhau. Tim cac cap s6 ay?
2 75 Tinh Sy, = L e

u,-1 u,-1 u, -1

Bai 9: Cho day s (un) V6i U, =

2" 45"

N ~ X c- 2 % A LA N . —-3n?
Bai 10: Cho day so (un), ki hi¢u tong n s6 hang dau tién ciand 1a S, duge xac dinh S, = 7n-3n" .

a) Tinh uy, uy, Us.
b) Chirng minh d&y s6 trén la mot cap so cong va xac dinh so hang tong quat cua no.
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