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TROONG THCS HONG BANG

LOI NOI NAU

Tai lieu nay Adoc viet doa theo Chddng trinh giang
day mdi danh cho hoc sinh THCS, fac biet la cac em
hoc sinh Chuyen Toan.

Tac gia fia co gang trinh bay va sap xep lai kien
thoc toan cd ban ve Nai so — phan NA THOC, thong
qgua viec nhac lai cac khai niem co ban ve fia thoc va
flac biet gidi thieu lai mot trong cac finh ly cé ban
cua bo mon Nai so — Nonh ly Bezout — song song voi
viec neu A6dc cac 6ng dung quan trong, phan kien
thoc trong tam trong choéong trinh 16p 8, fio la viec
“Phan tich mot fAa thoc thanh nhan t6™.

Trong qua trinh viet fie tai nay, toi nhan Ad6c sO
flong vien cua Ban giam hieu nha trodng, quy Thay-
Co fiong nghiep va fac biet la so ung ho cua nhéng
hoc sinh Chuyen Toan do toi phu trach. Tai lieu cung
fa tham do giai thédng “Ngon nen sang tao” do Bao
Giao duc va S6 GD-NT Thanh pho Ho Chi Minh phoi
hdop to chdc, tuy nhien khong the khong co nhdng
thieu sot, xin cac ban chan thanh gop y.

Xin chan thanh cam 6n tat ca cac Thay-Co, BGH
nha trédng, fiong nghiep va nhdng hoc sinh cua toi !

NOAN VAN TO
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TROONG THCS HONG BANG

IMuic Luc|

TAI LIEU GOM

Pran 1] CO SO LY THUYET

1- HAI NONH LY cO BAN

2- NONH LY BEZOUT

3- SO NO HORNER

4- NONH LY VE NGHIEM NGUYEN CUA NA THOC

|PHA-N 2l ONG DUNG - TO LUYEN

1- ONG DUNG 1
2- ONG DUNG 2
3- TO LUYEN (15 BAI TOAN CO BAN - NANG CAO)

|PHA-N 3] CAC BO NE — KINH NGHIEM HOC TAP

1- BO NE 1 : TINH CHIA HET
2- BO NE 2 : PHAN TiCH NA THOC THANH NHAN TO

GV.NOAN VAN TO -3-

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

TROONG THCS HONG BANG

NE TAl
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TROONG THCS HONG BANG

PHAN 1| CO SO LY THUYET

---000---

HAl NONH LY cO BAN

1- CAC KHAI NIEM

1.1- Gia so f(x) la fia thdc bac n (neN-Tap cac so td nhien ) vOi bien X.
_ Ta fat dang hinh thoc chinh tac f(x) :
f(X) = aX" + an X" + . + aX + ap (XeR, a; la he so cac hang to)
— Khi fio: f(x) =0 ,vx< a =0, Vi€{0, .. ,n}
f(x) khac O <@ coitnhata; (i€ {0, ..,n})) :a=0
1.2- Gia sd g(X) = bX" + by X" + .. + byX + by
— Khi fior: f(x) = 9(X) , VX < a = b;, Vi €{0, .. ,n}

1.3- Phan biet cac khai niem “Na théc khong” ; “Na théc co bac khong” ;
“Na théc khong co bac” :
= Na théc khong : La fia théc dang hinh thdc chinh tac ma moi he so trong tat
ca cac hang to cua fia thoc fio bang O.
= Na théc co bac khong : Moi so théc khac khong fivdic xem la nhéng fia thoc
co bac la 0.
» Na théc khong co bac : So théc 0, la mot fia thdc khong col bac.

2- NONH NGH0A

m Phep chia fa thoc f(x) cho fAa théc g(x) (khac 0) ta AGOC
thddng va do lan 160t la nhdng fa thdc q(x), r(x).

Ta viet : [f(x) = g(X).q(x) + r(x)| voi bac r(x) < bac g(x)

m Trodng hdp neu fia thoc r(x) bang O, ta NGOC : ‘f(x) = g(x).q(x)‘
val khi o ta noi : “f(x) chia het cho g(x)”

3- NONH LY
» Lien quan fien phep chia het gida cac fia thoc, ta can biet hai fionh ly sau

ONH LY BEzouT

So do trong phep chia na thoc f(x) cho Aa thoc (x — a) la f(a)
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TROONG THCS HONG BANG

» Chdng minh

Xet phep chia fia thoc f(x) cho fa thdoc x — a
Gia so, ta Addc thodng var do trong phep chia fiol lan 166t la q(x),
R -2 f(x) =(x-a).q(x) + R vOi bac R <bac (x - a)
2> f(a)=(x-a).q@+R=0+R=R > R=1(a)
m He qua :

a la nghiem cua ia thoc f(x) < f(x) chia het cho (x — a)

Va nho vay, khi phan tich f(x) thanh nhan td, f(x) chdoa nhan td x — a
» Chdng minh
(=)
Vi a la nghiem f(x) nen f(a) = 0
Mat khac, theo fionh ly Bezout :
So do trong phep chia f(x) cho (x—-a) laf(a) =0

{ Vay f(x) chia het cho (x — a)

<)

Ta co f(x) chia het cho (x —a) nen do trong phep chia f(x) cho (x
—a)lao0.

Ma do trong phep chia f(x) cho (x — a) la f(a), nen f(a) =0

\ Nieu nay chéng to a la nghiem cua f(x).

&* Thoc te cho thay, viec sO dung he qua fionh ly Bezout la thddng xuyen va pho
bien hon ca ban than fionh ly, cac ban se thay fieu nay trong xuyen suot bai bao
cao nay 1

() NO HORNER
= Nat van fie

Xet phep chia f(x) cho x — a
_ So do trong phep chia la f(a), fileu nay ta fia biet !
_ Nho vay, ta co the viet : f(x) = (x — a).q(x) + f(a)

_Van fie 0 flay la ta can xac fonh he so cua q(x). Viec xac fionh nay
co the lam theo cach “ Xep doc phep chia ra va théc hien phep
chia fie tim thoong q(x) ”

_ Tuy nhien, & fay ta se lam quen mot thuat toan fie tim he so cua
q(x), ta goi la s6 fio Horner.
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TROONG THCS HONG BANG

= Cau truc sb6 no

_Giasd  f(x) =axX"+an X"+ . +ax +ag
a(x) = baX™™ + bpaX™Z + .+ box + by
_ Cac heiso b; iddc tinh nho sau :

| dn | dn-1 ‘ dn-2 ‘ | ai

a bn = an | bn-]_: abn + a.n-]_ ‘ bn-2 = a.bn-l + a.n-2 ‘ | b]_: ab2 + 3.1
s Vidu

Phahn tich f(x) = 3x* — 4x® + 1 thanh nhan t6
_ Nhan xet x = 1 la nghiem cua fia thoc f(x) (co bac 4)
_ Ap dung so fio Horner, ta co bang sau fay :
' 3 |4 0] o] 1
11 3| 1] 12| 1] o
-> he so cua cac hang to trong q(x) (fa thoc thoong, co bac 4 - 1 = 3)
lanléétla: 3 ;-1;-1; -1
_Vay f(x) = (x - 1)(8x3 - x* - x - 1)
_ Tiep tuc, ta co x = 1 la nghiem cua fia théc 3x°® - x> —x - 1
T N A O W O O
1/ 3| 2] 1] o0 |
_ Ket qua [f(x) = (x — 1)%(3x% + 2x + 1)

ONH LY VE NGHIEM NGUYEN CUA NA THOC

a) KY HIEU :
Q[x] la tap hdp cac ia thdc co he so la cac so hou t&
Z[x] la tap hdp cac fia thdc co he so la cac so nguyen

b) NAT VAN NE :

[ Thoc te, viec tim nghiem cua mot fia théc la cong viec “rong va kho™.
Thong thodng cac dang toan tim nghiem fa thdc chung ta gap fieu doa
vao cac phoong trinh chuan fie giai (I6p 8 co pt tich; I6p 9 co pt trung
{ phoong, fioi x0ng), tuy nhien bay nhieu the cung chda giai quyet N6oc
van fie tim nghiem cac fia thdc.Viec tim nghiem fa thoc trong phan nay
nham chz noi len mot khia canh cua viec tim nghiem tong quat - fio la
tim nghiem nguyen cua fia thoc trong Z[x].
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TROONG THCS HONG BANG
_ Trooc het ta thay rang neu f(x)eQ[x] thi ta co the fita ve dang
f(x)eZ[x] fie tim nghiem.

_ Nho vay viec tim nghiem cua f(x)eQ[x] ta co the fbda ve viec tim
nghiem cua g(x) = m.f(x)eZ[x] (m la mau chung cua cac he so trong f(x))

c) NONH LY CO BAN :

Cho fia thoc f(x) = anx" + an1 X"t + .. taix + ap (@i € Z , a, # 0)

Neu E(tozi gian) la nghiem cua f(x) thi p lar 66c cua apva q la 66c cua a,.
q

» Chdng minh

[ = Wi ap la nghiem cua f(x) nen f(ap) =0

an(ap)n + an-l(ap)n-l ot alap + dop = 0

anp" + an.1p" g + .+ aipq™t + aq" = 0 (*)
a0q" = ~ (@p"+anp g+ .. +ampq")
aq" = —p(ap™ +anp™iq + ..+ aq™t)
Nho vay apq" ~p, ma (p, g) =1 nen (p,g") =1
2> a9 ~p 2 p laddc cua ag
= Ngoai ra, td (*) ta co :
anp" = = (anap" g + .+ a1pq™ + aq")
& ap” = —q(anap™ + .. +apg™? + ag"")
\ Too6Nng td nho tren, ta cung co NO0C a, ~#q = q la 66c cua a,

<
<
<
<

HE QUA

_ Neu f(x) co nghiem nguyen thi nghiem nguyen fiol las 60¢ cua ag

_ Khi a, = 1 thi moi nghiem hou t& cua f(x) fieu la nghiem nguyen.

» Chdng minh
= Gia sO a la nghiem nguyen cua f(x)
> % las nghiem cua f(x) = Theo finh ly tren, ta co a la 60c

cua ag
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TROONG THCS HONG BANG

» Gia s0 a, = 1 va Ep la nghiem cua f(x) = Theo finh ly

tren, ta cuing co g la 60c cua a, hay g la 66c cua 1

- q =21 - nghiem Ep = £ p cua f(x) la mot so nguyen.

d) VIDU :

Tim nghiem hou tz cua fia thoc f(x) = x* + 2x° — 4x? - 5x — 6

_ Nghiem hou tz cua fa thoc tren (neu co) phai la so nguyen va
la 66c cua -6

_ Thd lan 166t cac 60c cua -6, taco f(2) =0vaf(-3) =0

- 2; -3 la nghiem cua f(x)

_ Chia f(x) cho x — 2; x — 3 theo so fio Horner

1 2 -4 -5 -6

2 1 4 4 3 0

-3 1 1 1 0
_ Khi fio f(x) = (x — 2)(x + 3)(X* + x + 1)
CVix*+x+1l= (x+%)2+% >0, vOi moi x

nen f(x) chz co 2 nghiem la 2 ; -3.
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TROONG THCS HONG BANG

PHAN 2| ONG DUNG - TO LUYEN

---000---

ONG DUNG 1

TIM HE SO NE f(x) CHIA HET CHO g(x)

1]vibu :

Xac fionh cac he so a, b sao cho x* + ax® + b chia het cho x? - 1

HOong dan

Cach I (Tim so d6 va cho d6 bang 0)

4 3
X" + ax + b
x2-1
4 2
X - X
3 5 x*+ax +1
ax® + X + b
ax® ~ ax

X + ax + b

NG -1
ax + b + 1
Nho vay, fie x* + ax® + b chia het cho x* - 1 thiax + b + 1 = 0 ,V¥x
—)a:Ovab+l:Ohay|a:O;b:-l|
Cach 2| (Nong nhat he so)

Nat x*+ax®+b=(x*-1)(x*+cx+d)=x*+cx®+ (d - 1)x* - cx — d ,¥x

Do fiol:
c=-a
d-1=0
c=0
b=-d

2a=0;b=-1;¢c=0:;d=1
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TROONG THCS HONG BANG
Vay voi la=0:b=-1tacox*+ax®+b chia het cho x? - 1

Cach 3 (Thay 1 gia tro fiac biet cua bien - gia tro rieng)

Goi Q la fia théc thodng trong phep chia x* + ax®> + b cho x* - 1
>xt+ad+b=(x*-1).Q=(x-1)(x+1).Q (*)
Vi (*) fiung vOi moi x nen khichox=1,x=-1taco:

{1+a+b:0
l-a+b=0
-9b:O;b:-ﬂ

(cac ban ngho tho xem, tai sao chon x = 1; -1)

TOONG TO :
Tim heiso a, b sao cho x* + ax® + b chia het cho x* = 3x + 2 (a = -5, b = 4)

ONG DUNG 2

DUNG NONH LY BEezout PHAN TiCH NA THOC THANH NHAN TO

IE-U CHUAN PHAN TiCH

Tat nhien, co nhieu tieu chuan phan tich mot fia thoc thanh nhan td. Trong
khuon kho! bai bao cao nay, ta chz noi ve: mot khia canh s6 dung hieu qua fionh
ly Bezout cho nen tieu chuan sau ta chéng minh de dang bang cach dung finh
ly Bezout fie chdng minh.

Gia s6/ fia thoc f(x) = anx" + an.a X" + ..+ axx + ap (@€ Z , an # 0)
co n nghiem X; , X2 , X3, .. , X, thi :
f(Xx) = an(X = X1)(X = X2)(X = X3) .. (X = Xp)

VIiDU 1 :
Phan tich fia thoc f(x) = x® — x° — 8x + 12 thanh nhan 9|

H6GNng dan

* Neu a las nghiem cua f(x) thi f(x) chia het cho x — a (he qua Bezout)
_ Nho vay ta phai tim mot nghiem cua f(x). Thong th6ong, ta dung fionh ly
nghiem fia thoc fie tim mot nghiem cua f(x).
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TROONG THCS HONG BANG

_ Tho cac 66c cua 12 ta thay f(2) = 0. Ta xem f(x) = (X - 2).Q
_ Toi Aay co the lay f(x) chia cho x - 2 > thé6ng la x* + x — 6
_ Phan tich tiep tuc thédng co fiddc, cuoi cung ta co f(x) = (x — 2)%(x + 3).

2]vipu2:

Phan tich fia thoc A = a3 + b® + ¢ - 3abc thanh nhan to

HO66ng dan
Cach 1l (Dung phoong phap thong thodng)
_Taco(a+b)®=a*>+3ab@@a+b)+b*>>a®+b®=(a+b)®-3ab@+h)
_Thay a®+ b®vao A, ta co :
A=(a+b)®-3ab(a+b)+c®-3abc=(a+b)®+c®-3ab(a+b) - 3abc
=(a+b+c)(a+b)?-(a+b)c+c?]-3ab@+b+c)
=(a+b+c)(a+b)?-(a+b)c+c?- 3ab]
=(a+b+c)@®+b*+c?-ab-ac-bc)
Cach 2 (Nonh ly Bezout)

_ Xem A la fia thoc bac 3 fioi voi bien a
_Nat A = f(a) = a® - 3abc + b® + ¢. De dang tinh fie6c f(-b-c) = 0
- f(a) chia hetchoa-(-b-c)=a+b+c
_ Thoéc hien phep chia fia théc f(a) cho a + b + ¢, hoac dung s6 fiol Horner
tim hel so fia thdc théong :
‘ 1 ‘ 0 ‘ -3bc ‘b3+c3‘
-b-c ‘ 1 | -b-c ‘b2+02—bc‘ 0 ‘
_ Na thoc théong la : q(a) = a® - (b + c)a + b® + ¢ bc
> f(a)=(a+ b +c)[a®= (b + c)a + b® + c*- bc]
=(a+b+c)@®+b*+c?-ab-ac- bc)

TOONG TO :
3.1) Phan tich cac fia thoc sau thanh nhan t6 :

a) 3x°+5x°-14x+4 by 2x®-x*-3x-1

(x = % la nghiem) (x = -¥2 la nghiem)

3.2) Phan tich cac fia thoc sau thanh nhan t6 :

a) a’(bb-c)+b%*c-a)+c’a-b)

b) a®b -c)+b3c-a)+c3a-h)

c) bc(@+d)b-c)-ac(b+d)a-c)+ab(c+d)(a-Db)
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TROONG THCS HONG BANG

a) Nat f(a) = a%(b - c) + b?(c — a) + c*(a - b) la fia théc bac 2 theo an a.
Ta co f(b) = b%b —c) + b%(c - b) =0 vaf(c) =0

-> b va c la hai nghiem cua f(a)

Theo tieu chuan phan tich, ta co [f(a) = (b - c)(a - b)(a - c)|

b) Nat f(a) = a*(b - c) + b*(c — a) + c*(@@ - b) la fia théc bac 3 theo an a.
Tacof(b)=b*b-c)+b3c-b)=0vafic)=c*b-c)+c3(c-b)=0

- b va c la hai nghiem cua f(a)

-2 f(a) = (b - c)(a - b)(a - c)(a — m) vbi m la nghiem théi ba cua f(a)

SO dung phééng phap fiong nhat he so, so sanh hei so t6 do cua hai ve, ta
co :

be(c-b).m=b%c-c®b>m=-b-c
Nhé vay, [f(a) = (b — c)(a — b)(a— c)(@ + b + ¢)|

c) Nat f(a) = bc(a + d)(b - ¢) — ac(b + d)(a — ¢) + ab(c + d)(a - b) la fia théc
bac hai theo an a.

Ta co f(b) = f(c) = 0, va he so cua a® la b(c + d) — c(b + d) = d(b - c)
Vay [f(a) = d(b - c)(a - b)(a - ¢

3.3) Dung fonh ly ve nghiem fia thoc, fionh ly Bezout, phan tich cac fia thtc sau thanh
nhan to :

a) x>-9x?+15x + 25

b) x3-4x*-11x+ 30

c) 2x*+x*-22x*+15x - 36

d) 3x°+5x°-14x + 4

e) 2x°-x*-3x-1

Hd:
_ SO dung fionh ly tim nghiem, tim mot nghiem cua moi fia thoc tren.
_ Sau o dung hel qua fionh ly Bezout, s6 fio Horner phan tich.
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TROONG THCS HONG BANG

BAI 1-

Cho biet fia thoc 4x + ax + b chia het cho fia thoc x — 2 va x + 1.

Tinh 2a—3b ?
Hd:
Na théc 4x* + ax + b chia het cho fia théc x — 2 < 2 la nghiem cua 4x® + ax + b
Na théc 4x® + ax + b chia het cho fia théc x + 1 < - 1 la nghiem cua fia théc
4x° +ax+b
BAI 2-
Xac fonh cac hang so a, b sao cho :
a) x* + ax? + b chia het cho x> — x + 1
b) ax® + bx? + 5x — 50 chia het cho x* + 3x — 10
c) ax® + bx — 24 chia het cho (x + 1)(x + 3)
Hd:
Taco: xX'+ax?+b=(*—x+1)(x*+x+a)+x(@a+1)—a+b
Ne x*+ax®+bchiahetchox?*—x+1thix(a+1)—a+b=0 vx
Bai b va c giai t66ng t6l bai a
BAI 3-
Xac filnh cac hang so a, b fie fia thoc f(x) = 2x® + ax + b chia
cho x + 1 d6 -6 va khi chia f(x) chia cho x — 2 do 21.
Hd:
Ta co f(x) chia (x +1) d6 -6 = f(-1) =6
f(x) chia (x —2) d6 21 = f(2) =21
BAI 4-
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TROONG THCS HONG BANG

Xac filnh cac hang so a, b sao cho x® + ax + b chia cho x + 1 thi
do 7 va khi chia cho x — 3 thi d6 -5.

Hd:
Giai toong to bai 3
BAI 5-
Xac filnh cac hang so a, b, ¢ sao cho ax® + bx? + ¢ chia het cho
x + 2 va khi chia cho x* — 1 thi do x + 5.
Hd:
Nat f(x) =ax® + bx* + cvag(x) =ax +bx* +c —x -5
Ta co f(x) chia het cho x + 2 < -2 la nghiem cua f(x)
= f(-2) =0
Ta co g(x) chia het cho x*—1
= g(x) chia het cho x — 1 va g(x) chia het cho x + 1
= g(1)=0vag(-1)=0
BAI 6-
Chéng minh rang neu x* — 4x® + 5ax? — 4bx + ¢ chia het cho x® +
3x*-9x —3thitonga+b +c=0.
Hd:

Ta co: x* — 4x3 + 5ax® — 4bx + c

= (x®+3x% = 9x — 3)(x - 7) + x*(5a + 9) — x(4b — 60) + ¢ — 21
Neu x* — 4x® + 5ax® — 4bx + ¢ chia het cho x® + 3x*—9x —3
thi x*(5a + 9) — x(4b —60) + ¢ — 21 =0 VX

BAI 7-

Tim fia théc dé trong phep chia x>* + x™ + x*® + .. + x° + 1 cho
2
X —1.

Hd:
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TROONG THCS HONG BANG

Nat f(x) = x> +x* +x¥+ . +x*+1
= f(x) = (x* = 1).q(x) + r(x) = (x - 1).(x + 1).q9(x) + r(x) (=)
Ta co: bac cua r(x) < bac cua x* — 1
= r(x)=ax+b(a, b eR)
Vi () fiung voi moi x nen khi thay x =1, x = -1 ta co:
f1)=(1-1)(1+1).q1)+r(1)=0g9(1)+al+b=a+b
f-1)=(-1-1)(-1+21).9(-1) +r(-1)=0.q9(-1) +a.(-1) +b

BAI 8-

Chong minh rang khong ton tai so té/ nhien n fie gia tri cua n® — n*
— 2n? + 9 chia het cho gia tri cua bieu théc n* + n?

Théc hien phep chia n® —n* — 2n* + 9 cho n* + n?, ta fivdc so do la 9.
Ne gia tro n® — n* — 2n? + 9 chia het cho gia tro n* + n® thi :
9 phai chia het cho n* + n?
Nhéng n* + n* =n? (n* + 1) lartich cua hai so t6 nhien lien tiep nen tich nay la
mot so chan.
9 chia het cho tich nay la fiieu voi ly ! (mot sol le khong the chia het cho mot so chan)

BAI 9-
Tim so nguyen n sao cho:
a) n®—2 chiahetchon-2
b) n®-3n’-3n—1chiahetchon’+n+1
c) n*—=2n®*+2n?-2n+1chiahetchon*-1
Hd

a) Taco n°-2=n®-8+6=(N—-2)(N°+2n+4)+6

Mai (n —2)(n® +2n + 4) ~ (n —2), vdi moi n khac 2.

Nho vay, 6 phai chiahetchon—-2 2n—-2 € O(6) = tim fiééc n !
b) Taco n*-3n*-3n—-1=(n*-1)-3(N*+n+1)+3
=(n-1)(N*+n+1)-3(N*+n+1)+3

T60ng t6 nhé tren, taco 3 ~ (n°+n+ 1) > tim fidoc n !

c) Cac ban lam t6dng t6 fiodc khong ? chaic chan lam fid6c !
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BAI 10-

Khong xep phep chia, xet xem x® — 9x* + 6x + 16 co chia

het cho :
a) Xx+1
by Xx—3
Hd:
Nat f(x) = x* — 9x* + 6x + 16
Xet f(-1) va f(3)
Neu f(-1)= 0 thi f(x) chia het cho x + 1, ngddc lai khong !
T6ong to cho f(3).
BAI 11-
Tim do khi chia x + x® + x°+ x*' cho :
a) X—1
b) xX*—1
Hd:
Bien fioi x +x3+x°+x% = (x*" = x) + (xX° = x) + (xX* = X) + 3x + X
= X[(x®)* — 1] + x[(x®)* — 1] + x(x* — 1) + 4x
BAI 12-
Tim d6 khi chia x* + x>* + x** + x + 7 cho :
a) Xx+1
b) x*+1
Hd:
Bien fioi x*° + x> + x* + x + 7
=(xXP+X)+ X))+ (X +HX) =X+ X+ 7
= x[(xA)* + 1] + x[(A)*" + x] + x[(x))° + 1] — 2x + 7
BAI 13-
GV.NOAN VAN TO -17-

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

TROONG THCS HONG BANG

Chong minh rang :

a) x°° +x' +1 chiahetcho x®+x*+1
b) x*—x°— x'¥° chia het cho x* = x + 1
c) x'°—10x + 9 chia het cho (x — 1)?

d) (x* —3x + 1)* — (x* — 4x + 5)* + 2 chia het cho x — 2

Hd:
a) X0 4 %10 41 = (Xso_ %20 ) +( %20 4 x10 4 1)
b) %2 %% _ %1945 — (X2 —x+1)— (X9 +1) - (X1945 —x)
= (¢ =x+1) = [() + 1] = x[(x*)** - 1]
¢)x¥—10x+9 = (x'°-1)-10(x — 1)
BAI 14-
Choéng minh rang voi moi so td nhien n :
a) (x+1)* —x*"— 2x — 1 chia het cho x(x + 1)(2x + 1)
b) x**2+ 2x*"* 1+ 1 chia het cho (x + 1)*
c) (x+1)"*2+ (x—1)" + 2 chia het cho x* + 1
d) (x"—1)(x"*'—1) chia het cho (x + 1)(x — 1)?
Hd:
a) Tacox=0;x=-1la2 nghiem cuax(x +1)(2x + 1)
Xetf(0) =1-0-0-1=0 = f(x) chia het cho x
f(-1)=0-1+2-1=0 =2 f(x)chiahetchox +1
by x"TP+2x" 1= (x*" "1+ 1) (fiey2n+1lasole)
0) (x + 1)4n *2 4 (X — 1)4n+2 +92= [(X+1)2]2n+1 +[(x - 1)2]2n+1
(fey2n +1 laso le)
d) Taconvan+lla2so td nhien lientiep = co 1 so chanva 1l soile
Natn =2k ;n+1=2k+1 (k thuoc N)
Vay fia théc co dang: (x* — 1)(x*** — 1)
= (x* = 1)AX)(x — 1)B(X)
= (x — 1)(x+1) AX)B(X)
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BAI 15-

Tim so dé khi chia f(x) = x>+ x** + . + x*+ x + 1 cho x* - 1.

Hd:
fOO)=x0 +x¥ + . +x¥+x+1
= (X —1D)+ (X =x)+ ..+ (C—1)+x+1+24x+25
= [ = 1] + X[(x®)** = 1] + ... + (x* — 1) + 25X + 26
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PHAN 3 CAC BO NE! — KiNH NGHIEM HOC TAP

---000---

BO NE 1

PHOONG PHAP CHONG MINH
MOT NA THOC CHIA HET CHO MOT NA THOC KHAC

CACH 1

Phan tich na thoc bo chia thanh nhan to, trong Ao co
mot nhan t6 la fa thoc chia

<
o

u
Choéng minh rang x*" + x*" + 1 chia het cho x*" + x" + 1 voi moi so t6 nhien n

)

iai
X8n + X4n +1= X8n + X4n +1 = (X4n + 1)2_ (X2n)2
— (X4n + X3n + 1)(X4n _ X2n + 1)
Tiep tuc phan tich:
X4n +X2n +1 :X4n +2X2n + 1_X2n
— (X2n + 1)2 _ (Xn)z — (X2n +Xn +1)(X2n _ Xn + 1)
Vay x> + x*" + 1 chia het cho x*" + x" + 1

CACH 2

Bien foi fia thoc bo chia thanh moit tong cac na
thoc chia het cho fa théc chia

Vidu
Chong minh rang x>™+1 + x>"+2 + 1 chia het cho x* + x + 1 v6i moi so to nhien m,n

Giai
M1 + X342 + 1= X3+ — X + X2 =P + X+ X + 1
=xOCM = 1) +X°0¢C" = 1) + (P + x + 1)
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Ta thay x*" — 1 va x*" — 1 chia het cho x*— 1 nen chia het cho x* + x + 1
Vay x*™+1 + x*™2 + 1 chia het cho x* + x + 1

CACH 3

SO dung cac bien foi t66ng NOONQ.
Chang han fie chéng minh f(x) : g(x),
co the chdng minh f(x) + g(x) : g(x) hoac f(x) — g(x) : g(x)

Vidu
Choing minh rang f(x) chia het cho g(x) vai :
fO) =xP+xB+x""+ .. +xt+1
g(x) = x>+ x3+x"+ ...+ x+1
Gial

Ta co: f(x) - g(x) = x*(x*° — 1) +x3(x® = 1) + ... + x(x** — 1)
cac bieu théc trong dau ngoac fieu chia het cho x*°— 1,

ma x'° — 1 chia het cho g(x)

Vay f(x) chia het cho g(x)

CACH 4

Chong to rang moi nghiem cua fia thoc chia
Aeu la nghiem cua fa thoc bo chia

Chuiy rang 6 fiay fioi hoi phai xet ca nghiem boi cua fia thoc

Vidu
Cho f(x) =(x* + x — 1)+ (x* — x + 1)'° — 2. Ch6éing minh rang f(x) chia het cho x*— X

Giai
Na théc chia co hai nghiem : x =0 varx = 1.
Ta se chong to rang x = 0 va x = 1 cung larnghiem cua fia thoc bo chia
Taco:
f(0) = 1+ 1 —2 =0 nen f(x) chia het cho x.
Ta lai cof(1) = 1+ 1—2 =0 nen f(x) chia het cho x — 1. cac nhan t6 x va x -1
khong chéa nhan t6 chung
Do fio f(x) chia het cho x(x — 1)
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BO NE 2

MOT SO PHOONG PHAP KHAC
PHAN TICH
MOT NA THOC THANH NHAN TO

1. [PHOONG PHAP NAT AN PHU

Trong mot so trodng hdp, fie viec phan tich fia thoc thanh
nhan té "66c thuan 1061, ta phai fnat an phu phu hop.

Vidu

Phan tich thanh nhan t6/ A= (a+ b +c)* + (a— b + c)* — 4b]
Hodng dan
Nat:t=a+b+c
Taco: A=t + (t—2 b)*—4b?
A =t* + t* — 4bt + 4b® — 4b°
A = 2t — 4bt
A =2t.(t—2b)
A=2(@+b+c)a—b+c)

2. PHOONG PHAP GIAM DAN SO MU CUA LUY THOA

Phoé6ng phap nay chg s6 dung noédc cho cac fa thoc nho
a’+a’+1,a%+a*+ 1, . lanhodng fia théc co dang a®**? +
a®*! + 1. Khi tim cach giam dan so mu cua luy thoa, ta
can chu y fien cac bieu théc dang a°® — 1, a® — 1 la nhéing

bieu thoc chia het cho a2 + a + 1.

Vidu

Phan tich thanh nhanto A=a’+a*+1

Hobng dan
Taco:A=a’+a*+a’—-a*+a’-a’+a—-a+1
—@+a'+a’)—(@’+a’+a)+ (@ +a+l)
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=@ +a+1)@-a+1)

3. IPHOONG PHAP HE SO BAT NONH

f(x) = a, X" + an X"+ . +aX+a (XeR, aj lar hel soi cac hang to)

g(X) = bpX" + b X" + ..+ byX + by

Khi fio: f(x) = g(x) , VX &< a; = b, Vi €0, .. ,n}

Vidu

Phan tich fia thoc x3 — 15x — 18 thanh tich mot nhi thoc bac nhat va
mot tam thoc bac hai.

HGong dan
Gia so/ fia thoc tren fivdc phan tich thi: x* — 15x — 18 = (x + a)(x* + bx + c)
o x3—15x—-18=x*+x*(a+b) + (ab + ¢)x + ac

Nong nhat hai fia théc 6 2 ve ta fivoc:

a+b=0
ab+c=-15(*)
ac=-18

T ac =-18 ta co the chona =3 = ¢ =-6; b = -3 thoa man (*)
Vay x® — 15x — 18 = (x + 3)(x*— 3x — 6)

4. PHOONG PHAP XET GIA TR0 RIENG

Vi dul

Phaln tich fia thoc sau thanh nhan t6 f(x) = x* — x* — 14x + 24
Hodng dan
Voix=2tacof(2)=8—-4-28+24
= f(x) chia het cho x — 2 va tim fi66c
f(X) = (x — 2)(x* + x — 12)
Toong to vOi x =3; -4 = f(3) =0; f(-4) =0
Vay f(x) = (x = 2)(x — 3)(x + 4)
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e Chung ta feu biet rang - khong mot fie tai nao, mot giai phap
nao la hoan hao.

e Trong pham vi cong tac cua minh, voi nhdng kien thoc fa thu
nhan khi con fii hoc va kinh nghiem thdc tien khi giang day, toi
viet fie tai nay nham che mot muc Aich duy nhat : Mong cac
Thay — Co fa va fiang cong tac trong linh voc giao duc noi
chung va giang day mon Toan noi rieng, co gang khong ngéng
nghg viec nghien cou cac dng dung cua cac fiotnh ly Toan hoc -
trong pham vi giang day - nham td ren luyen minh va quan
trong nhat la co A6édc mot kien thoc vong chac fie giang day
cho cac em hoc sinh ngay mot tot hon.

e Chan thanh cam 6n qui Thay - Co trong Ban Giam Hieu nha
trédng fial tao fiieu kien cho toi fAGdc viet bai bao cao nay. Nac
biet cam 6n nhdng ngoddi “Thay” nho cua toi — nhdng em hoc
sinh Chuyenn Toan - chinh cac ban fia tao niem cam héng trong
viec nghien cou va hoc tap cua toi.

Xin chan thanh cam 6n hai hoc sinh xuat sac cua toi, em
NGUYEN TH0 NGOC LAN va HUYNH KY! NHA (fiat giai th6ong
toan hoc Nguyen Ninh Chung Song) fia ho trd toi trong qua
trinh lam fie tai.

e Mong rang, khi bai bao cao nay ficéc quy Thay — Co fiong
nghiep floc A6oc, toi sel nhan nhieu sd gop y chan tinh fie ngay
cang hoan thien minh hon !

CHUC CAC BAN CO NOOC NHIEU KINH NGHIEM TRONG VIEC GIAI
TOAN SAU KHI THAM KHAO TAIl LIEU NAY !

TOAN HOC KHONG CUA RIENG Al - LUON BAO DUNG & RONG MO !

Hoan chenh ngay 25/12/2007

TAC GIA
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