Chuong 02 :
DAY SO & CAP SO

Ly thuyét

1. Cap sd cdng

°=.- Pinh nghia:

="« Cdp s6 cong la mot day so (hiru han hoac v6 han), trong dé ké tir s6 hang
thir hai, méi s6 hang déu bang sé hang ding ngay trudc né cong véi mot
s6 khong déi 9. Nghia la:
un+l :un +d V(l)'j_ ne ¥*
S6 khong ddi d dwoc goi 1a cong sai cla cdp s6 cong.
 Pac bieét:

Khi d=0 thi cdp s6 cong la moét day sé khéng déi (tdt cd cdc s6 hang

a R 1 v

2. S6 hang téng quat

Zgainh ly:

- Né&u mét cdp s6 cong cé s6 hang dau % va céng sai d thi s6 hang tdng
quat cta né duoc xac dinh theo co6ng thirc:

u =u +(n-1)d, vn=1.

3. Tinh chat cac sé hang cuia cap sdé cdng

igainh ly:

« Trong mot cap s6é cong, moi s6 hang (trir s6 hang dau va sé hang cuéi)
déu bang trung binh c6ng cua hai s6 hang ding lién ké véi né, nghia la:

+1,
u, e S SRR FE
>

« Hé qua: Ba s6 ab,c (theo thw ty dd)lap thanh mot cap s6 cong

4. Téng cha n sé hang dau tién cua mét cap sé codng

Zg-,a:nh ly:

P A u) o . :
« Chocapsécong " ¢ cong sai 9.
— = + +..... + Y ~2 2 ~ N A 2 A~ ~
bat S =+, u, (Sn la tong cua " s6 hang dau tién cua cap s6
cong).

nlw+u)  nn-1)
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Chuong 02 :
DAY SO & CAP SO

& Chitng minh
. S =u+u+d+y +2d+..+u +(n- 2)d+u +(n- 1)d(1)

Ta co
Ma S =u - (n-1d+u, - (n-2)d+..+u - 2d+u_ - d+u (2)
n(u +u,)
W0 28, =nly +u,)= §, =~
Coéng vé voivé ciia ~~ va  ta duoc 2
nfu+uy+(n-1)d n(n- 1)
u =u+(n-1)d _, 5, = [ 5 l =nu, + — d
Do nen - < .
r—w \
(1) Néu () la mot cap s6 cong thi moi sé6 hang (trir sé6 hang dau va cudi)
déu la trung binh cdng cta hai s6 hang ding ké véi nd, nghia la
U, +i,
u, ==Lkl
2 véi k=2 (3)

(2) Cap so6 codng () 1a mét ddy sé tdng khi va chi khi cong sai >0,
/4 \ J
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Chuong 02 :
DAY SO & CAP SO

egCéc dang bai tap

0 Dang 1. Xac dinh day da cho la cap so cong

- )

Néu () 14 mot cap s6 cong véi cong sai d thi U =t +d i ne¥’
Dé chimg minh mot ddy da cho la 1 cap s6 cong thi ta chimg minh:

U, - W, =C visi C 14 mAt héina <A khAna AR

4 vidy1.1.

W) v e o oa . U =- _
Cho "™ la mot cap s6 cong co6 sau s6 hang véi 4 2, d=3,
Viét khai trién ctia cdp s6 cong.

o o Loi gidi
Theo dinh nghia cap s6 cOng ta co:
W, = +d=-2+3=I
W= +d=1+3=4
U, =u, +d=4+3=7
U =u,+d=7+3=10
u =u +d=10+3=I3

A . .2 Py A ~ N N s I . P 8 a &
Nén dang khai trién cia cap s6 cong la: ~ = L4 7510135

4 Vi du 1.2.
Cho day s6 () véi Un =23
~1 7 B S e (un)1\, R . G, — __ U A
o Loi gidi
Tacé 4 ="1
Lo W= 1u =2ln+1)- 3-2n-3)=2 —
Xet hieu b = (n+1) ( ) . Suy ra Uy, =Up+2
Vay () 1a mot cap s6 cong véi cong sai d=2.

4 Vidu 1.3.

PV {7 N nan e m
Trong cac day so ( ”) sau, day so nao la cap s6 cong?
— _~n
(1) Un =3n+?2 (2) un =3"-1

- ] o _ 2 -7
(2 th =(n+2) - rr oy (U =3 U >

o Loi giai
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Chuong 02 :
DAY SO & CAP SO

(1) u, =3n+2
, - =3 1)+2-13n+2)=3 __, . . A
Ta co ey = th (n+1)+2- Gn+2) . Vay (u“) la cap so6 cong.
@ %h=-1
Ta c6 Y :2,u2 =8 u, =26
Khi @6 b~ =6 - =185 -1 Vay ) khong la cap so cong.

) U =(n+2y -

o U =(n+2) - " =’ +4n+4- 0 =4n+4

Ta c
Khi @6~ =4(n+1)+4- (4n+4) = Vay @) 1a cap so cong.
@ [ T3 U ei n>1
L‘:riw-l =3- un- V(,)’j. n=1
Taco % =2, &=l =2
Khid &~ U =1 W-1L=1#L-U ypy () khong 1a cap s6 cong.

4 Vi dy 1.4.

(u)

Trong cac ddy s6 = " sau, ddy s6 nao la cap so cong? Néu la cap sb cong,
hay tinh s6 hang dau va cong sai.

=-2
(1) th =27 3n O
—l+3
() - (1) Uy =27 +4
o Loi giai
(1) Un =2-3n
Ta c: U= U, =2- 3(n+1)- 2+3n=-3. Vay (u,) 12 cip s6 cong, 4 = I,d:—3.
U, =--2
@) 3
n+l n 1 5 1
III'H- _III'I: _2__+2 ey A by - ¢ n Y, = _;d:_
Ta cé: 3 3 3. Vay () 1a cdp s6 cong, = 3 3,
1
=—+3
@ " n
u =4,u :;,1g 10 W-i #-U () o
Ta co = 3 . Vay " khong la cap so6 cong.
(4) u, =2"+4
Ta cé: th =0 =8U =122 U -1 ZU -1 gy () khong 1a cap sé cong.
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Chuong 02 :
DAY SO & CAP SO

0 Dang 2. Xac dinh cac yéu té qua sé hang téng quat

- )

N

- Néu mét cdp sé céng cé sé hang dau Y va céng sai d thi s6 hang téng qudt ctua n
duoc xdc dinh theo cong thic:

-
&
Vi du 2.1.
~ A A U o« A7 —_ e N
Cho cap s6 cong ( “), biet % ="3 ,d=1 Tim s o U o W s Uy I

o Loi giadi
Theo cOng thtrc ta cé:
u, =u +(15- 1)d=-3+14.7 =95
w, =u +(20- 1)d=-3+19.7 =130
w, =u +(25- 1)d =-3+24.7 =165

w, =u +(30- 1)d=-3+29.7 =200

Vi du 2.2.

u+u - u, =10
u+u, =17

(u”), biét : [

Tim s6 hang dau va céng sai cua cap so cong
o Loi gidi

(U +u, - u, =10 _ [“. +u +4d- (y +2d) =10 _ u +2d=10 _ {“. _16
u +u, =17 U+ +5d =17 u +5d=17 |d=-3

4 Vi du 2.3.

Gitra cac s6 7 va 35 hay dat thém © s6 nita d€ duwoc mot cap sé cong I

o Loi gidi
u =7
d=4

u =7 u =7
= =
w =35 |y +7d=35

Ta co !

Vay 6 s6 dat thém gitta cac s6 7 va 35 dé dwoc mot cap sé cong la
11,15,19,23,27,31

4 Vi du 2.4.

u]=-15

Cho cap so cong (u"), biét: L‘:]g

(1) Tim U+t r U rlhg s ) S6 1209 13 s6 hang thit bao
o Loi giadi
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Chuong 02 :
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nTm 1 =209
Ap dung dinh 1y ta cé
W =u +4d =-15+4.18 =57
U, =u +9d=-15+9.18 =147
u, =u +14d=-15+14.18 =237
U, =u +19d=-15+19.18 =327
U, =U +24d=-15+24.18 =417

(2) S6 1209 13 s6 hang thit bao nhiéu?
Gid s s6 1209 13 s6 hang thit X .

, U, =1209 = u +(k- 1)d=1209 = k =69
Ta co

Vvay s6 1209 13 s6 hang thi 09.

4 Vi du 2.5.

o I VNI (V1)
Tim s6 hang dau va cong sai cua cap s6 cong ", biét:
[u:-t-us—us:m {uz—uﬁus =10
—1f _
iy | W +U, =26 (o |+, =17.

o Loi giai

-

- U+ =10
i +u =I17.
(1) (575

W+ -u =10 [u +d+u +4d- (y +2d) =5
- . i = =
u, +u, =26 U +3d+ 1 +5d =26

u +3d=10 uy =1
2y +8d =26 = d=3

-

- u+1u =10

u +u, =17.
(2) . ) ) i i i i i
u, -+ =10 u+u-uw =10 w+u-u =10 u, =10 u, =10
, - U +U, o LT o L : - -
. u+u =17 u +u, =17 u+u, =17 u+u, =17 u =7
Ta co: = 4 L3 4 ] 4 ] 4 ]
=d=y-u =3 Vay cong saila d=3.
4 Vidu 2.6.
Téng ba s6 hang lién ti€p cua mot cadp s6 cong bang 2 va toéng céc binh

14

phuong ctia ba s6 d6 bang 9 . X&c dinh ba s6 dé va tinh céng sai ctia cap s6
o Loi gidi

—
u +u, +u,, =2

U+ U+ U _14
1A k (#1 2 T o
Ta co he ! 9
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DAY SO & CAP SO

u, =l
_ 1
= |
U, +u +d+u, +2d =2 3u, +3d =2 U, =3
= 2 5 —r I
w; +(u, +d) +(u +2d) :? 3+ 6ud+5cF :% d=5
2.1
Vay ba s6 hang lién tiép clia cap s6 cong théa yéu cau bai toan: 3'3 tng
d="" y l;%;1 d _L
voi 3 hoac 3 3 {mg véi 3
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Chuong 02
DAY SO & CAP SO

0 Dang 3. Tinh chat cap sé céng

— ¥ Phuon 3y
ﬁ._ . g I i \
« Trong mot cap s6 cong, moi s6 hang (trir s6 hang dau va s6 hang cu6i) déu bang
trung binh cdng cua hai s6 hang ding lién ké véi nd, nghia la:

”“ vkl

- Heé qua: Ba sé "1 ™ (theo thit tu d6)lap thanh mét cdp s6 cong & P ©

boi khi ta cling viét b- @a=c- D g thuan loi hon trong viéc giai toan.
# Cac bai toan thuong gap:

(1) Tim &n X dé 3 s6 da cho lap thanh cap s6 cong.

(2) Ba goc trong mot tam giac.

(3) Ba nghiém phéan biét tao thanh mot cap s6 cong.

{ Vi du 3.1.
Ba s6 1ap thanh mot cap sé cong, biét tong clia ching bang 2 va téng binh
14
phuwong clia ching banag 9 . Tim ba s6 hang dé.
o Loi giai

Goi 3 s6 hang can tim 1a %%t
Ut U =2

) U+ +1L 14
Theo dé bai ta c6 hé phuong trinh: ! 9

3u, =2 U+ =21 =3 wew =4 |u =11 =—
e 14 : * 3 3 ' ’
— . . 2 = ID — I — I
U+ + = (w+w)-2uu =— |uw == u=—:u =l.
l 3 I| L} I| L} g I 1 3 3 1 3* -
] o
p2.1L (2
3313 3

Vay b0 ba so can tim la '

4 vidu3.2.

Tomm % 5AEE o o 10- 3%, 3x° +5,5- 4x

theo th tw dé lao thanh mot céo sé I
o Loi giai
pat 4=10- 3%, b=3x"+5,Cc=5-4x

Vi @ P € theo thir tu lap thanh cdp s6 céng nén a+c=2b.
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Chuong 02 :
DAY SO & CAP SO

X=—
2

a+c=2b= 10- 3x+5- 4x =2(3x* +5) = 6X* +7X- 5=0 =
X=-=.
3

Do do ta co:

{ Vi du 3.3.
Cho tam giac ABC c6 s6 do ba géc 1ap thanh mot cdp s6 cong va mét géc cé

s6 do béng 25 . Tinh s6 do hai géc con lai.

o Loi gidi
Gia stt © V" % 14 s6 do ba géc cua tam gidc trén va theo thi tw d6 1ap thanh
K A ( X<y <z
cap sb cong voi :
X+y+z=180

) = 3y=I180 = y=060.
Ta c6: (X T4V

Tir d6 dé dang suy ra X =25 va =95

Vi du 3.4.
Tim X dé ba s6 @D.C theo thi tu 1ap thanh cdp s6 cong, biét
(1) @=10- 3x,b=2x" +3,¢=T7- 4x (o) A=X+1,b=3x- 2, c=Xx"-1
o Loi giai
(1) a=x+1,b=3x-2, c=x"-1

abc 1ap thanh cap sé cong khi b- @=¢- b Khi d6

2X° #3-1043X=T-4x-4X -3 =2 4 +Tx- 11 =0 = x =1, X :—;
©) a=x+1,b=3x- 2, c=x"- 1

abc 1ap thanh cdp sé cong khi P-a=c- b

Do d6 ta c6 X - 5x+4=0= x=1,x=4.

4 Vi du 3.5.

A= =1 c=!

Cho ba s6 duong a,b,c bat b+c, cta,  a+b, Chimng minh rang

€. 4B theo thi tu 1ap thanh cdp s6 cong khi va chi khi ¢~ <L
lap thanh cap sé cong.

theo thu tw

o Loi gidi
C,A.B theo thir tw 1ap thanh cap sé cong khi va chi khi
a-c b- a s e e s
A-C=B-Aeo = o ad-c=b-da
(b+c)(a+b) (b+cla+c)
c,a,b

Tuwong duong voéi theo thir ty lap thanh cap sé cong.

» TOAN TU TAM m
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“4 Vi du 3.6.

" Cho tam gidc ABC ¢4
a,b,c

LA, wtB,cotC 144 thiy tw lap thanh cdp s6 cong.

N \ 4 4 "N
riine 1an thanh frAn cA ~rANA

o Loi giai

Chivna minh rana

Do PtA, @B, OtC 4h o6 th tuw 1ap thanh cap so6 cong
Nén: otA+cotC =2cotB
sin(A+C) 2cosB

o = = sin’ B=2cosB.sinA.sinC
sind.smC sinB

' b| _,a+c-b a ¢

—————— 2k =@ +C
2R | 2ac 2R 2R

Vay ab.c theo th tw 1ap thanh cap sbé cong.

“4Vidu3.7.

Tim tat ca céc gia tri ctia tham s6 M dé phuong trinh 2X - 18X +Mx- 6=0 ¢4
ba nghiém phan biét tao thanh mot cap s6 cong.
o Loi giai
Gid s phuong trinh cé ba nghiém *%% véi
Ba nghiém theo thi tw trén 1ap thanh mot cap s6 cong khi va chi khi

X <X, <X,

x +x, =2x, (1)
X +X +X, = 18 . (2)
Mat khéc, theo dinh i Vi-ét, - 2
9
X, == =3
T ) va ) suyra =~ 3 .

Thay X =3 vao phuong trinh ban diu ta duoc 23" - 18.3° +m3- 0 =0 = m=3§
Thir lai thdy M=38 théa yéu cau.
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Chuong 02 :
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0 Dang 4. Tinh téng n sé hang dau cua mét cap sé cdng

- )

- Tim %9 hodc %% va tinh Sh theo mét trong hai cong thic sau:

S :n(u]:un)

n

n(n-1)

S =nu + d

Vi du 4.1.

~ ~ n u s ~ A = N A . —
Cho cap s6 cong ~ "* co s6 hang dau U =2 gy cong sai d=3,

Tinh téng S ctia 100 s5 hang dau tién.
o Loi giadi

100(100- 1)
S0 =100.2 + ————— 3 =15050
Ta co: -
dVidu 4.2
Tinh téng S=100+105+110+...+995 I
o Loi giadi
Céc s6 hang cua téng S 1ap thanh cap s6 cong () véi U =100,d=5
Gia st 995 1a s6 hang thit 1, N€¥
, 995 =100+ (n- 1)5 = 5n=900 <= n=180
Ta co
180(100 +995)
S=S, = —98550
Do dé 2 )
2
4 Vi du 4.3.
N ~AZn ~X AR~ (un) ~4 W =- IS;U. =18 Tl +Ran S’)r\ A 20 AKX A~ AR I

o Loi gidi

Ap dung cong thirc Y= =+ ta c6 d=u,-u =18- (-15)=33

Ap dung céng thtc u, =4 +(n- I)d, ta co u =1 - (3- 1)d=-15-(3-1)33 =-81 |
20(20- 1

A ) S—-:. :EU,(- S|)+¥33 =46/50

Ap dung céng thic ~ 7, tacé 2 _
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Cho cap s6 cong () théa man: | = 2. Tinh %9,

4(2u +3d) 0
4 - 2 - ) dzi
S ooy +sd) a5 _ [du+od=9 = {775
Tacod: | 2 T2 4y +lod=1s [y =0

Vay ta co: 2,

4 Vidu a.5.

(u)

u, =2n-3

Cho day so voi

(1) Chirng minh rang () la cap so cong.

(2) Tinh téng ctia 30 s6 hang dau.
(3 Bist % =1, tim 1.
o Loi giai

(1) Chirng minh rang 30 la cap s6 cong.

Vi U =213 pap W=-1

Vi N2l xét higu o % = (n+1)-3- (2n-3)=2. Suy ra e

Vay () 14 cap s6 cdng véi cong sai d=2,
(2) Tinh téng cta ¥ s6 hang dau.

30(30-1)
R TP S, =30.(-1)+ ———~2=840

@Bist 7L tmn.

vi W =-1,d=2,S, =195

n(n- 1) : n=1s
n(-)+———2=195 m-2m-195=0 | "
Nén ta cé: B n=
Do n€¥* nén TIZIS.
4 Vidu 4.6.

[, +u, =60

Cho cap so cOng () co {“5 U, =170 oy cong sai d>0.

Tinh tona Siir cnia 2017 g& hana dau.
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o Loi gidi

2u, +20d =60 u =30- 10d
. . = . )
| +3d) +(u +11d) =1170 | (30- 7d) +(30+7d) =1170
Ta co
, , u =36
u, =30- 10d {u, =0 3
= = d—- -
SdF-36d+03=0 |d=3 . . "5
- oac .
Do d>0 pap % =0,d=3
2017(2017-1)
S,, =2017.0+ . 3 =6099408

Vay =

Vi du 4.7.

W+, - U =10

f oA ; . =26 , 2 . A,
Cho cap so6 cong (u”) thoa man [ud *+u, =20 . Tinh téng S cua 10 s6 hang

{uﬂ +u,- U, =10

2 = 3 —
, (U, +u =20
Taco '+ °

o Loi giai
(u, +d)+(y +4d)- (u +2d) =10y 43410 {ul —- 99

(u, +3d)+(y +5d) =26 2w +8d=26  |d=28
10(10- 1
S, =10.(- 99)+¥,28 =270
Vay 2 .
it
4 Vidu 4.8.
(u)

Mot cap so hitu han cO tong tat ca cac s6 hang trir s6 hang dau tién bang

-36, con t8ng tat ca cac s6 hang cudi cing bang 0. Bist Yo~ % =710 Tim 56
hang dau tién va céng sai cua cap so cong do.
s Loi gidi
u,-u =-16=u+9d-u-5d=-16=d=-4
U, +1L +U, +..+U =36 ()
Ta U +u, +..+u =0 (2)

-u +u, =-36= (n-1)d =-36 ma d=-4= n=10

8(-4)

-

i

Suy ra:

S. =0 =9

u +

Tw (2) suy ra:
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