UNG DUNG CAP SO CONG, CAP SO NHAN TIM SO
HANG TONG QUAT CUA MOT VAI DAY SO PAC BIET

Duwong Bitu Loc, GV trwong THPT chuyén Trin Pai Nghia

Trong chuong trinh dai sé 11, viéc day khéi niém cap sb cong, cap sé nhan 12 mot
van dé 1y thd, ching c6 nhiéu ung dung trong thuc té va da s6 hoc sinh déu linh hoi tét
cac khai niém nay. Trong bai viét nay ta s& dua ra mot ung dung cua cap s6 cong, cap
s6 nhan dé tim cong thirc tong qudt cuia mot vai diy sé dic biét.

Ta xét mot sO bai todn cu thé nhu sau:

Bai toan 1. Dy s6 (u,) ¢6 tinh chit u, =u +d,Vne N* dugc goi la mot cap
sb cong c6 cong sai la d. Tim (u,,) theo u; va d.

Giai.

Ta cé

u,=w,—u, )+, —u, ,)+.+W,—u)+tuy =d+d+..+d+u =u +n-1)d

Bai toan 2. Tinh tong ctia n s6 hang dau tién cta cp s6 cong (u,,), cong sai d
Giai.

Taco

utu, =u,—d+u, +d=u,+u,_,=u,—d+u, ,+d=u,+u_,=..=u, +u
Voik=1,2,...,n

n—k+1

1 1
Twdo u, +u,+...+u, =§[(u1 )+, +u, )+t (u, +uy)] =§n(u1 +u,)

Hay u, +u, +...+u, :n{u1 +(n—1)%}

Bai toan 3. Day sb (u,) c6 tinh chat u, =uq,vne N* dugc goi la mot c?ip sb
nhan c6 cong bdi 1a g. Tim (u,,) theo u; va q.

Giai.

Tacébu,=u,qg=u,,q° =..=u,q""

Bai toan 4. Tinh tong ctia n s6 hang dau tién cta cap s6 nhan (u,), cong boi g1
Giai.

Ta co

A=), +u, +...4u, )=, +u, +...+u,)— (U, tu; +...+u, +u_,)=u —u

u1qn =Uu, - qn)

n+l

= U tuytotu, =u,.

l-¢g



Bai toan 5. Cho u; = 1, u,,; = 2u, + 1. Tim u,,.

Giai.

Trong bai todn nay ta s& bi ling ting ngay vi diy khong phai 13 cap s6 cong hay
cAp s6 nhan di biét.

Nhu vay ¢6 cdch nao dé tim u, hay khong? Lam sao dé mét con sb 1 bén vé phai
dé duoc mot cap s6 nhan nhu ¢ bai todn 3?

Ta viét lai u,,; + 1 = 2(u, + 1) (Tai sao 1am duoc nhu vay!) va thiy rang néu thay
u, + 1 bang diy v, thi (v,) chinh 1a mot cap s6 nhan va v, = u; + 1 = 2. Tir d6 c6 v, =
v2""'=2" =>u =2"-1

Baitoan 6. Chou; =1, u,,; —u,=n+ 1. Tim u,,.
Giai.
Ta viét n+1=(n+1)[a(n+1)+b]—n(an+b), dong nhat cic h¢ so theo n ta tim

1 1 1
dvoca=b=— = u ,——m+D)(n+2)=u ——n(n+1
: 5 el 2( X )=u, 5 (n+1)
bat vnzun—%n(n+1) = vyvy;=1-1=0

‘ G 1
T v,,;=v, voimoin tasuyrav,=0hay u = 5n(n+1)
Hon nita viéc viét lai u, = (u, —u,_ )+, —u, _,)+...+(u, —u,)+u,s& cho ta két

1
quasau: n+ -1+ ....+2+ 1= 5n(n+1)
Tir bai todn 6 ta c6 thé xay dung bai todn dé tinh tbng S = 17 + 2% + ... + n*
Bai toan 7. Tim dau (u,) 6 tinh chit u_, —u = (n+1)*,Vne N *
Giai.
Taviét (n+1)> = a[(n+1)3 —713]+b[(n+1)2 —n2J+c[(n+1)—n]
Cho n 1an luot cdc gid tri 0, 1, 2

a+b+c=1 . . .
ta dugc hé phuong trinh < 7a+3b+c =4 . Giai hé cho ta a:§,b=§,c=g
19a+5b+c=9

Twdo u,,, —é(n +D)(n+2)2n+3)=u, —én(n+1)(2n+1)
batv =u, —%n(n+1)(2n+1) tadwoc v, =v .,Vn hay v, =v,Vn

= u, :ln(n+1)(2n+l)+v1 :én(n+1)(2n+1)+u1 —1
w, =, —u, )+, —u,_)+..+,—u)+u=n"+n-1)7"+.+2>+u,

Vay n’ +(n—1)>+..+ 2> +1° =én(n+1)(2n+1)



Baitoan 8. Chou; =1, u,,, —3u,=2",Vne N *. Tim (u,)
Giai

Ta tim hang s a sao cho 2" = a.2™" —30.2". Ta duoc o =—1
Vau,, +2" =3, +2")

batv, =u, +2" tadugc v,,, =3v ,v, =3

n+l

=v,=3

Vay u, =3"-2"

Baitoan 9. Chou; =1, u,,, —2u,=3"-n,Vne N*. Tim (u,)
Bai toan 10. Chou; =1, u,,, —3u, =2.5" -1,Vne N *. Tim (u,)
Ban doc ty giai xem nhu bai tap

Baitoan 11. Chou; =1, u, =2, u,0 — 2upe; + u, = 1,Vne N *. Tim u,,.
Gig"li.

Viét lal (un+2 — Upy 1) - (un+1 - un) =1
batv,=u,,;—u,taduocv,,;—v,=1vav,=u,—u; =1

Suy ra (v,) 12 mot cap sb cong c6 cong sai 1.
Vayv,=v;+(n-Dl=n=u,,;—u,=n

=>u,=wWw,—u, )+Ww, , —u, ,)+..+W,—u)+u

= (n-1) + m-2)+...+2+1+1 =%n(n—1)+1

e u +u .
Bai toan 12.. Chou; = 1, u, =2, u,,, =——=L Vne N *. Tim u,.
Giai.

4 . u —Uu
Viétlai u,,, —u,  =——21—=

2
batv,=u,,; —u, tadugc v, =—§vn, viz=u,—u;=1
_ 1 n—1 _ 1 n—1
Suyra v, = (—5) = U, —u,= (_E)
= u, =W, —u, )+, —u, ,)+.+W,—u)+u

_ (_3"‘2 {g)’“ i




Bai todn 13. Chou; = 1, u,, =—2— ,Vne N *. Tinh u,.
1+2u,

Giai.

N 1 1

Tu gia thiet suyra —=—+2.
u u

n+l n

. 1
bat v, =— tadugc v,y =v, +2,v, =1
u

n

1

Suyrav,=1+n-1)2=2n-1= u,=
2n—1

Baitoan 14.. Chou; =2, u, =5, u,s2 — 5 uy4; + 6u, =0,Vne N *. Tinh u,

Giai.
Viét lai (42 — 34 1) — 2(Upy; — 3u,) =0
batv,=u,.; —3u,taduocv,.; =2v,,vi=u,—3u;=-1

Suy rav,=-2"" = ;- 3u,= 2" = %.2”” —3%.2"

= u, —%.2”“ = S(un —%.2”)

y Y
bat w, =u, ——-2" taduoc w,, =3w, , w,=u,—-1=1
2

=>w, =3"= u =2"+3"

Ta ciing c6 thé tim u,, bang cédch sau dy :

w,=(u, —3u, )+3u,  —ou, )+3"(u, ,—3u, ) +..+3"(w, —3u)+3" "y,
= 2" +3(=2")+3* (2" +...+3"7 +2.3""
VN U B Y U B S B

Bai toan 15. Tim cong thic téng quat cua day Fibonacci: u; = 1, up = 1, u,, > =
Ups) + U, Vne N*.

Giai.

Goi & S1a2 s6 sao cho a+ f=1, af=— 1 (diéu nay c6 nghia ¢; B1a 2 nghiém
cua phuong trinh X —x-1=0)

Tir gia thiét ta suy ra u, » » — Otys; = Kiys) — Oty

bat v, = u,; — ou, taduoc v, =, vi=up— o =1-a=p= v,=p"

Hay Upi] — OUy = ﬁn
=, = (U, — o, )+ 0u(u, | — 0, )+ 0 (U, , — 0, )+ + 0" (u, — o)+ o

1++/5 n_ 1-5 )
Bn_an_ 2 2

w, =B +of T +oP T T+ = =

B-o V5




Baitoan 16. Chou; =1, u, =2, u,5 — 3u,y; + 2u, =2n—-1,Vvne N*. Tim u,,.
Giai.

viétlai (u,,, —u,,,)—2u,, —u,)=2n-1

bat v, =u,, —u,,tadugc v, —2v, =2n-1=[-2(n+1)-1]-2(-2n-1)

=>v ,+2n+3=2(, +2n+1),v, =1

n+l
Pit w, =v, +2n+1 taduoc w,,, =2w ,w,=v,+3=4 = w, =2""
=y, =2"-2n-1=u,,-u=2"-2n-1=u, —u,_, =2"-2n-1)
u, =W, —u, )+, —u _,)+..+W,—u)tuy=
=2"+2"" 4+ +2°-[2n-D+(2n-3)+..43]+1=2""-n" -2
Trong truomng hop da biét sé phirc ta sé giai bai todn sau:
Bai toan 17. Chou; =2, u,=1, u,,, —u,,, +u,=0,Vvne N*. Tim u,
Gidi.
Phwong phdp gidi ciing giong nhw bai todn 15.
Goi ¢ fla2sdsaocho o + B=1, aff= 1 (diéu nay c6 nghia ¢ S1a 2 nghiém
ctia phuong trinh x* — x — 1 = 0)
Tir gia thiét ta suy ra u, , » — Otys; = Fitys) — Oty)
Détv,l:um]—Wntaduqcvn+]=ﬂvn,v1=u2—au]=1—20{=/3’ - a
= v,=v; " hay u,.; — ou, =v,8"’
=, = (u, — 0, )+ 0u(u, | — 0, )+ 0 (U, , — 0, )+ + 0" (u, — o)+ o

Bn—l _ an—l

V3. =@

1 .. T
——1l.— =COS——181n—
2 2 3

n+l

w,=v, P +af 7+ AT+ ) o N =, +20" =" + o

O day a:l+i.£:cosg+isinﬁ,[3:
2 2 3
Tu dé

o' 4+ B! = cos(n— 1)% +isin(n— 1)% +cos(n— 1)% _isin(n— 1)% —2cos(n— 1)%

Viy u, =2cos(n —1)%
Cdc bai todn luyén tip
Bai toan 18. Chou; = l,u, =2, u, ,—u,,,—2u, =2"—-n+1,vne N*. Tim u,

Baitoan 19. Cho u; = Luy =2, u,,, —2u,, +u,=3"+n’ —n+1,Yne N*. Tim u,

n+l

Bai toan 20. Chou; = l,u, =2, u, ,—u,,, —2u, =2"-n+1,Vvne N *. Tim u,
u =1 u,=2+4
u, =3+5+7 u,=6+8+10+12

Bai toan 21. Cho day (u,,): ,
us =9+11+13+15+17 u,=14+16+18+20+22+24

Tim u,;u,



