LOI NOI DAU

Trong chuong trinh d6i mdi ndi dung Sach gido khoa, sé phic dugc dua vao
chuong trinh toan hoc phd thong va duoc giang day & cudi 16p 12. Ta biét sy ra doi ca
sO phuc 12 do nhu ciu mé rong tip hop sb, sé phirc 1a cau ndi hoan hao giita cac phan
mén Pai sb, Luong giac, Hinh hoc va Giai tich (thé hién sau sic mdi quan hé doé 1a cong
thirc ¢i™ +1=0). SO phuc 1a van dé hoan toan méi va kho dbi véi hoc sinh, doi hoi ngudi
day phai c6 tAm nhin sdu, rong vé nd. Do nhirng tinh chat dic biét cta sb phirc nén khi
giang day noi dung nay gido vién c6 nhiéu hudng khai thac, phat trién bai toan dé tao
nén sy 16i cudn, hap dan nguoi hoc. Bang viéc két hop cac tinh chit cta sd phirc voi mot
s6 kién thirc don gian khac vé luong giac, giai tich, dai s6 va hinh hoc gido vién c6 thé
xay dung duoc kha nhiéu dang toan voi ndi dung hap dan va hoan toan méi me.

Vi méi dua vao chuong trinh SGK nén cé rat it tai liéu vé sb phtrc dé hoc sinh va
gido vién tham khao. Bén canh d6, luong bai tip cling nhu cac dang bai tap vé sb phirc
trong SGK con nhiéu han ché. Giap hoc sinh ¢6 céi nhin sau, rong hon vé sb phtc, trong
qua trinh giang day toi ludn tim toi khai thac va két hop cac kién thire khac vé toan hoc
dé xay dung cac dang bai tap méi cho hoc sinh tu duy, giai quyét. Mot trong cac van dé
t61 x4y dung 1a dang toan “Ung dung sé phirc dé tinh téng ciia cac CK” trén co sé khai
thac tinh chat cua sb phtrc va van dung khai trién nhj thirc Newton.

Pé ndi dung cua sang kién kinh nghiém nay c6 tinh thyc tién trong cong tac giang
day chung cua nha truong, rait mong duoc sy dong gop ¥ kién xay dung va bd xung cua

cac dong chi trong t6 chuyén mon va cac ddng nghiép khac.

Vinh Yén, ngay 20 thang 5 nam 2009
Nguoi thuc hién
Lé Hong Thai



NOI DUNG CUA PE TAI
I- MOT SO VAN PE VE LY THUYET:

1- Khai trién nhij thivc Newton:

Véi moi x va voi moi neN” ta ¢o:
(1+x)"= Y +xCl +x2CZ +..+x™ il +xnch
2- Cdc tinh chit ciia so phirc diing trong dé tai:
* Hai s phtc z = x + iy, w = x + iy’ bang nhau khi va chi khi x =x'vay =y
* z=r1(cose + ising) = z" = [r(cosep + ising)]" = r"(cosng + isinne)
* Giai phuong trinh: x° — 1 =0
1,43 1 3

Ta dugc cac nghiém la x; = I; x, =- S¥5 Xy =g

Céc nghi¢m do chinh 1a cac can bac ba cua 1.

bat: ¢ =- %- gi = g2 =- %+§i va € ¢6 cac tinh chét sau:
1) &4+¢2=-1

2) 83 =1

3) g3k =1

4) Ik+l ¢

5) k+2 .2
(k — nguyén).
3- Khi nao thi diing sé phirc dé tinh tong ciia cic ck?
Pay 13 van dé 16n nhat can chi ¥ cho hoc sinh. Ta dung sd phirc dé tinh téng cia
cac K khi tong nay c6 hai dic diém:
* Céc dau trong tong xen k& déu nhau .
* k 1udn 1é, hodc ludn chin hodc khi chia k cho mét sé ta ludn dugc ciing mot sd du

(trong chuong trinh pho thong ta chi cho HS 1am véi k =31, k =31+ 1, k =31 + 2).

4- Cdc tong ciia ck dwoc tinh nhw thé néo ?



* Khai trién (1 + x)", cho x nhan gia tri 1a nhitng s6 phtrc thich hop (thuong ta
chon 13 x = 1). So sanh phan thuc va phan 4o cua cing mét s6 phirc trong hai cach

tinh.

. < A < A I A Ja \ > 7 ’ A ’ r \ T
* Khai trién truc tiép cac s6 phtrc (thuong chi xét cac s6 phuc c6 argument la +—,

T T . . X \ X , | ay A . .
SRR ). Sau d6 so sanh phan thyc va phan 4o cua cung mot sO phirc trong hai

cach tinh.
* Khai trién (1 + x)", dao ham hai vé theo x sau d6 cho x nhan gia tri 1a nhitng s6
phirc thich hop (thuong ta chon 1a x = i). Sau d6 so sanh phan thuc va phan 4o cia
cing mot s6 phire trong hai céch tinh.
* Khai trién (1 +x)", cho x nhan gia tri la cac can bac ba cua don vi. Cong vé theo
vé cac dang thirc thu dugc. Suy ra gia trj clia tong can tim.
Piéu quan trong la phai quan sat tong can tim c6 nhiing dic diém gi dé lya chon mot
trong cac cach trén. Chu yéu 13 cin clr vao hé sb cua cac €k trong tong. Dé noi chi tiét
duoc diéu nay doi hoi phai co lugng 16n nhitng nhan xét, s& vuot qua khuon khod cho
phép ctia mot dé tai sang kién kinh nghiém. Téi chi dua ra mot s6 vi du minh hoa cho

timg dang, qua d6 nguoi doc s& t tra 101 duoc cau hoi: Dé tinh tong nay ta phai lam gi?

II- MOT SO Vi DU MINH HOA:

Dang 1:Khai trién (1 + x)", cho x nhin gid tri la nhitng sé phirc thich hop hodc khai

trién truc tiep cdc so phirc

Vidu 1:
L LR 02 4 6 2004 2006 . ~2008
Tinh tong A = C5099 = C2909 * 2000~ 2009 *~*C2009 ~ €2009 * €2009
ol 3 .5 7 2005 , +2007 _ 2009
B =-C5000 *C2009 " €2009 *€2000 =~ €2000 * 2009 ~ €2009

Giai:

Xét khai trién:




2000 _ 0 1 2.2 20082008 , 2009 2000
(1 +x)™ = Cpp9 +xCp09 + X7 Copgg *-+ X" Co009 +X7 C3p09

Cho x =-1taco:

!
C2009 +17C2009 * -

6 2004 2006 , ~2008
C2009 **+C3000 ~ €2000 *C2000) T

7 2005, ~2007  ~2000-
*C2000 = €2000 * €2000 = 2009 )1

(1 Y2009 — c0

, 2.2 12008,~2008 _ :2009,~2009
2009 *1 175009 * - +1TTTCog09 F1ITTTC

2009
02 4
= (2009~ 2000 * 2009

ol 35
+ (- €2000 * €2009 = €2009

Mat khac:

2009

cos{— %Jﬂsin[_ %H —=(3)2009 (g 20097 _ ;) 2009w _

_( ﬁ)zow[ws%_ isin | =(y2)2009 g _i g —51004 _ 51004,

So sanh phan thuc va phan ao cua (1 — i )* trong hai cach tinh trén ta dugc:

2009~ €2009 2009~ €2000* 2000 =
2005 , ~2007 _ ~2009
B = - Choo*CI009~ C3009* C2000™ -~ C3005 *C3006~ C3000 = - 2!°%
Vidu 2:
v R 1 (A0 _ar2 (2204 . 223046 124048 22550
Tlnh tong:C=2WC50 3C50+3 CSO ™ 3 C50+3 CSO 3 CSO
Giai:
Xét khai trién:
1,43 R |
[- 2+2iJ _W[c(s)o - (iW3)CL, +(V3)2CE + .- (ivD) P +(iﬁ)50c§8] =

ZZ%IC(S]O - (2 + Byl - - (BBl (BBl (Jﬁ)mcgg +

53| VAL + (3 - (B (BT - (BFCE

0 ,
50 50
Mat khac: [- 1+\Ei] =| cos| == | +isin 2“” :cos[ 100m +isin[loon _ L iﬁ
' 22 ‘ |3 & : 2 2
. 13 50
So sanh phan thuc cua |- >+ 7i] trong hai cach tinh trén ta dugc:




L (A0 22 2204 22346 22448 225-50) . |
szTo‘Cso 3C5y +37Co - m 37C5) +37°C5H- 3705 =3

Vi du 3:

, Ao .1y — 2100 _ 79-~2 84 _ 176 216 _ 18 20
Tinh tong.D_S C20 3 C20+3 C20 3 C20+...+3 C20 3C20+C20

3 3 2 2

Giai:
Xét khai trién:
Y0 . .

(3 +if =(320c), +iv»)!9cl - BB, - - (Bl - ivEel] + 30 =

_210~0 _ 29-~2 8~4 _ 27~6 2~16 _ 18 20

_(3 C20 3 C20+3 C20 3 C20+...+3 C20 3C20+C20)+

+ [(ﬁ)19clz()— W73+ (B3l - ﬁclz%]z’

Mat khac:
) 20 ) 20 )

(«E+i)20 =2‘20‘\/§+i1 :220|COSE+iSin£] 2220|c0520n+isin& =
22 6 6 _ 6 6

—220 cos4n+isin4n] =220[- 1. \51] =-219_519 /3;

So sanh phan thyuc cua (/3 +if° trong hai c4ch tinh trén ta co:

D = 3109, - 39c3, +38C5, - 37y +..+32CL8 - 3ckB 29 = _ 210

Dang 2: Khai trién (1 +x)", dao ham hai vé theo x sau dé cho x nhan oia tri la nhirng

s6 phire thich hop

Vidu 1:

Tinh tng: D = C},- 3C3,+5C3,- 7Chq +--+25C35 - 27C3] +29C3)
E = 2C3, - 4c}, +6C§, - 8c§, +...+26C2§ - 28C28 + 3030

Giai:

(1+ X)30 = Cgo +XC130 +><2C§O +X3C%0 .+ x28c§(§ +x29C§8 +x3OC§8

Pao ham hai vé ta co:

30(1 + x)® = €L, +2xC3, +3x2C3

27 ~28 2829 29~30
20 30+...+28x C30+29x C30+3Ox C

30
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Cho x =1ta co:

29 _ ol 303 5 207 25 _ 5727 29
30(1 + 1) = (CYo- 3C3,+5C3 - 7C4o +--+25C53 - 27C35 +29C30) +

+ (2(:%0 - 4c§0 +6c§0 - 8c§0 +...+26C§8 - 28(:%8 +3oc§8 )i
Mat khac:
29
X 9 . 9 .
30(1 + 1)29 = 30(\5)2 COS%+ISIH%] :30(\5)2 cosz?Tﬂ:+1sm2?TTE =

=302\ - g gl] =-15215_15215;

So sanh phan thuc va 4o cua 30(1 + 1)* trong hai cach tinh trén ta co:

_ el 33 5 407 25 _ 727 29 _ 15
D= Cl,-3C3,+5C3,- 7C],+..+25C3 - 27C3] +29C30 = - 15.2

Ch2 _ach 6 _oc8 26 _ 28 30 _ 15
E = 2C3, - 4C3, +6C§, - 8C5 ) +...+26C35 - 2838 +30C30 = 15.2
Vidu 2:

, P _ 2, 224 3,6 _ 9,18 _ 10 20
Tinh tong S = 2.3C3, - 43%C3, +6.3°CS - ...+18.3°C13 - 2031030
Giai:
Xét khai trién:
(1+V3x)*=

— Cgo +(ﬁx)C120 +(ﬁx)2C%0 +(ﬁx)3C%O +,,,+(ﬁx)19C12% +(\/§X)20C%8
Pao ham hai vé ta co:

20/3(1+3x)10 =

= V3L, +23xC3 +3.(v3)3x2C3 )+ +19.(v3)1Px 18l +20.310x19¢20
Cho x =1 ta ¢0: 20/3(1+3)1%=

_ ['\/5(3120‘ 3.3V 3, +5.(UBV 3, - . +17.(3) el - 19.(\/5)19(:12%] +

2 2 ~4 3~6 _ 9~18 _ 10~20 .
+[2.3C20 4.3 C20+6.3 CZO ...+18.3 C20 20.3 C20]1_
A 19
Mat khac: 20v/3(1++3)1%= 2043219 2+2i] =20../3.21° cosgnsmg] =

=20../3.219

(:OSIS;t +isin lzn] =2O.\/§.219{;+\§i1 =10.\/§.219 +30.219;
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So sanh phan o ctia 20/3(1++/31)!? trong hai cach tinh trén ta co:

S =23C3,- 4.32C3, +6.33CS, - ..+18.39CL8 - 2031039 = 3021

Vidu 3:

Tinh céc téng sau: M = Cls - 3¢35+5C]5- 7¢85 +...+13C}2 - 15}
N = 2C]5- 4C35 +6C3 - 8CT < +...+14C]3 - 16C13

Giai:

Xét khai trién:

15 _ 0 1 2~2 33 13-~13 1414 15~15
(1—|—X) = Cl5 +xC 5 +x7Cs +x7Cis +..+x "C3 +x 7C5 +x7°C 3
Nhan hai vé v61 x ta co:

X(1+x)" = xCs +x2Cps waicps waicls

+...+x14c%g +x15c%‘5‘ +x16C%g
Pao ham hai vé ta co:

(1 +x)°+15x(1 +x)"* =

= C?S +2xC%5 +3x2(3125 +4X3C?5 +...+14x13c}§ +15x14c%§' +16x15C%g
Véix =itaco: (1+1)°+15i(1 +i)*=

= (¥, -3c2 +sct - 7¢S, + +13C)2- 15c}‘5‘] +

I 403 5 oo 13 _16cl5):
+[2c15 4C3, +6C75 - 8C/ o +..+14Ck3 - 16C13 |

Mat khac:

14

15
(1+1) + 15i(1 + 1) = (2)° cosgﬂsing] s1siz )} cos§+ising] -

15t . . 15% 14 . . l4m) _ 5[ V2 2. 7 _
,]‘(“E)l { IR

. 7.
I & + .
COS 1s1m l 15271

—(z)°

COS —— +1isin —— 1
4 4

=-27-27i+1527 =14.27 - 271 =7.28- 27}
So sanh phan thuc va 4o cua (1 + i)' + 15i(1 + 1) trong hai cach tinh trén ta co:
M = €9 -3¢ +5Cf - 7C6, +. +13ClZ - 15C]d =7 28

N = 2Cl¢ - 4CJ +6C7, - 8C[ +..+14C]2 - 16C]2 = 27

Dang 3: Khai trién (1 +x)", cho x nhan gia tri la cac can bac ba cua don vi
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D¢ tién cho viéc theo doi su bién doi va cac phép tinh t6i dua lai cadc van dé vé can bac
ba cua don vi (da trinh bay trong phan I cua dé tai):

Giai phuong trinh: x> — 1 =0

Ta dugc cac nghiém la x, = I; x, =-%+§i;x3 =1 \/§i‘

Céc nghiém do chinh 1a cac can bac ba cua 1.

bat: ¢ =- %- gi = g2 =- %+§i va € ¢6 cac tinh chét sau:

1) 8+82:—1

2) 83 =1
3) g3k =1
4) Sk+1 ¢

5) 3k+2 .2

(k — nguyén).

Str dung cac tinh chat trén ciia € ta co thé tinh dugc cac tong sau:

Vidu 1:

Tinh téng: S= C(Z)O +Cgo +Cg0 +...+Cglg +...+C§g +C¥(;)
Giai:
Xét khai trién:

20 _ 0 | L2072 .33 18418 , 19419 , 2020
(1 +x)7 = Gy #xC +x7C5, +x7C5 +...+x77C5 5 +x 705 +x77C5,

Chox=1 taco:

20 _ ~0 1 2 3 18 19 20
2V = C20+C20+C20+C20+...+C20+C20+C20 (1)
Cho x = € ta co:

R U R S S 18 L 19 L 2,00
(1 +8)7 = Cyp+eCh+e7Ch) +Cq +...+C +8C5 +£7C5, (2)

Cho x = ¢2 ta ¢o:

20 _ 0 21 2 3 18 , .2~19 20
(1+ 82) = Ch+6°Ch +8C5 +C5 ) +..+Co0 +£°C5 ) +eC50 3)

Cong vé theo vé (1), (2) va (3) ta dugc:
-8-



220_|_(1 + 8)20 +(1 + 82)20 :38

Mat khac: (1+8)20 =(- 82)20 =40 =¢; (1+.32)20 =(- 8)20 =20 =2

20
Do vay: 38 =221, Hay S = 2 3'1

Vidu 2:

, R _ 1 4 7 3k+1 16 19
Tinh tong T= C20 +C20 +C20 +...+C20 +...+C20 +C20
Giadi:

Xét khai trién:

20 _ 0 | 202 L .3.3 1818 , 1919 , L2020
(I +Xx)7 = Gy +xC5 +x7C5 +x7C5 +...+x 7 7C; +x77Ch +x77C5

Nhan hai vé véi x° ta co:

2 20 _ 20 3~1 4.2 53 2018 2119 22 ~20
X(1+X) =X C20+x C20+x C20+x C20+...+x C20+X C20+x C20

Chox=1 taco:
20 _ ~0 1 2 3 18 19 20
2V = C20+C20+C20+C20+...+C20+C20+C20 (1)

Cho x = ¢ ta co:

20 _ 0 1 2 2~3 4 2-~18 19 20
82(1 4 £)20 = 82C20+C +eC5 +e7C5 +C5 .. +£7Ch0 +Chp +eC50 (2)

20
Cho x = ¢2 ta ¢0:

20 _ ¢ 0 1 202 3 18 , ~19 , . .2~20
e(1+ g2) = £ Cy +Ch +£7C5 +6C5 +...+eCq +Co +£7C5

Cong vé theo vé (1), (2) va (3) ta co:
2204+ ¢2(1+ €)Y +6(1 + ¢2)* =3T

Mit khac: ¢2(1 + €)= ¢42 =1; £(1 + ¢2)*0 = ¢21 o

20
Do vay: 3T =22 + 2. Hay: T = 2 3*2

Vidu 3:

3)



, .. p_ 0 3 6 3k 15 18
Tinh tong. P= C20 +3C20 +6C20 +...+3kC20 +... +15C20 +18C20

Giai:

Xét khai trién:

(1+ X)20 = C(Z)O +XC120 +><2C%0 +x3C?2’O +...+x18C12% +x19C12% +x20C%8
Pao ham hai vé ta co:

20(1 + x)"? = Chy +2xC3 +3x2C3

17~18 18~19 19~20
30 20+...+18x C2 +19x °C~7 +20x C20 (*)

0 20
Nhan hai vé (*) voi x ta ¢6:

20x(1 + x) = xCh +2x2c3 +3x3C3 ) +..+18x18cL¥ w19x19cl? 4 20x20¢20

Cho x =1 ta duoc:

20.2'9 = Ch +2C3, +3C3 +4Cs +..+18CLS +19CL? +20C30 (1)
Cho x = € ta co:

20€6(1 + €)' = eCl+2e2C3 ) +3C3 ) +4eCT . +18CL8 +19eCLD +2022C20 )
Cho x = ¢2 ta co:

206%(1 + €)1 = e2Ch +2eC3 ) +3C3 ) +4e2Cd . +18CLS +19:2C L) +20:c30 (3)
Cong vé theo vé (1), (2), (3) ta co:

20[2" + £(1 +€)" + E3(1 + £7)"” ] = 3P - Co

Mt khac: €(1 + 8)19 = &(- 82)19 —- 39 =

82(1 +82)19 = 82(- 8)19 =2l =

20
Vay 3P=1+202° ~2)= 102* -39 Suyra P = 1027 13

I1I- MOT SO BAI TAP:

I1- Tinh cdc tong sau:
A, =3CL, - 3(\5)3(:%0 +5(\5)5c§0 - 27(\/§)27C§g +29(\/§)29C§g

— 2 _ 204 306 _ _ 14 ~28 15~30
Ay —2.3C30 4.3 C30+6.3 CSO .- 28.3 C30+30.3 CSO
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Hudng dan: Xét khai trién: (1+ﬁx)m. Pao ham hai vé, cho x =i va so sanh phén thure,
phan 4o ctia hai sé phc.

DS: A1 = 153227, A, =-45.2%

2- Tinh cdc tong sau:

B, =C9, +2C3 - 3.4C3 +5.6C, - 7.8C5 . +...+21.22C32 - 23.24C3%

B, =CL +23C3 - 4503 +6.7C] - 8.9CT +...+22.23C33 - 24.25C33

Huéng dan: Xét khai trién: (1 + x)*. Pao ham hai vé hai lan, sau d6 cho x = i. So sanh
phan thue va phan 4o cua hai sb phirc bang nhau.

DS: B =752"~1;B,=-25(1 +3.2'%

3- Tinh cdc tong sau:

C, =CY,- 3C3, +5C3, - 7C§, +...+17CLS - 19CLB + 21320

=2cl - 4c3 +6c3 -8c’ +..-16CL3 +18Cl7 - 20C!?

C 20" 4C50 *6C50 - 8C5, +- 20 20 20

2
Huéng dan: Xét khai trién: ( 1+ x)*°. Nhan hai vé v6i x. Pao ham hai vé. Cho x = i.
PS: Ci=-11.2"C,=-10.2"

4- Tinh cdc tong sau:

_2~1 _ 1223 2~5  _424~7 2~95 _ g72~97 2 ~99
D1 =1 C100 3 C100+5 C100 7 C100+.,.+95 C100 97 C100+99 C100

_~2~2  _ 42~4 2~6 _ g2 ~8 2~96 _ 298 2~100
D2 =2 ClOO 4 C100+6 C100 8 C100+...+96 ClOO 98 C100+100 ClOO

Huéng dan: Xét khai trién: (1 + x)'”. Pao ham hai vé. Nhan hai vé véi x. Lai dao ham

hai vé. Cho x = 1. PS: D, =-50.100.2%; D, =-50.2%.

5- Tinh tong sau:

— 22 5 8 20 23
E = 2C25 +5C25 +8C25 +...+20C25 +23C25

Huréng dan: Xét khai trién cta (1 + x)*. Pao ham hai vé. Sau d6 nhén hai vé véi x>. Cho
x lan luot bﬁng 1, &, ¢2(ba cin bac ba cta 1) cong vé theo vé ba déng thirc nhan duoc ta

tim duoc E.

24
ps:E=2C@""-1 — D

6 — Tinh cdc tong sau:
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F =CL +42cq  +72C], +102ClQ +. +372C3 ] +402C3)

F, =22C3, +52C, +82c8  +112cll + . +352C33 38238

F3 :CQO +32C3rO + 62C20 +92CZO +...+362C28 +392Ci%

Huéng dan: Xét khai trién coa ( 1+ x)*. Pao ham hai vé. Nhan hai vé v6i x. Lai dao
ham hai vé.

DPé ¢6 F, ta cho x 1an luot 13 1, &, 2 (ba can bac ba cua 1). Cong vé theo vé ba déng thirc
nhan duoc.

Lam thé nao dé c6 F,, F; mong ddc gia cing tim toi mot chit !

_40.41(238- 1)

DS: F 3
. 400239 +1)+39.40(238 - 1)
2 3
. 40239 +1)+39.40(238 +2)- 1
3 3

7- Tinh cdc tong sau:

_~0 3 6 o 33 36 39
G1 —C40 +4C40 +7C40 +10C40+...+34C40+37C40 +40C40

P | 4 7 10 34 37 40
62 —2C40 +5C40 +8C40 +11C40 +...+35C40 +38C40 +41C40

a2 5 8 11 35 38
G —3C40 +6C40 +9C40 +12C40 +_4_+36C40 +39C40

3
Huéng dan: Khai trién (1 + x)*°. Nhan hai vé véi x. Pao ham hai vé.

Pé c6 G ta cho x 1an luot 1a 1, &, &% (ba cin béac ba cta 1). Cong vé theo vé ba dang thirc
nhan duoc.

Lam thé nao dé c6 G,, G; mong doc gia cung tim toi mot chit !

PS: G =72"+13;G,=7.2"-27,G3=7.2" + 28.
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