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TAR cHi TOAN Hoe VA TUer
Cuén sdach
PHUONG TRINH NGHIEM NGUYEN VA KINH NGHIEM GIAI

(Tai ban [an th& nhat, cé chinh i, b6 sung) Cua tac gia NGND. VO HO'U BINH
Sach day 224 trang, khd 17 x 24 cm, gia bia 42000 déng

0i dung cla sach trinh bay
cac phuong phép giai phuong
trinh véi nghiém nguyén, vén
6t dé tai ly tha ctia S6 hoc va Pai s6,
tlr cac hoc sinh nhd véi nhiing bai todn
nhu Tram trau tram ¢ dén cac chuyén
gia toan hoc véi nhiing bai toan nhu dinh
Ii Ion Fermat.

Sach gom 5 chuong:

Chuong | gidi thiéu cac phuong phap
thuong dung dé giai phuong trinh nghiém
nguyén.

Chuong Il gi6i thiéu nhing phuong trinh
nghiém nguyén dugc sdp xép theo ting
ngay.

Chuong Il gi6i thiéu nhing bai toan dua
vé giai phuong trinh nghiém nguyén,
trong do6 c6 nhing bai toan vui, bai toan
thuc té.

Chuong IV gioi thiéu mot s6 phuong
trinh nghiém nguyén mang tén cac nha
toan hoc nhu Pell, Pythagore, Fermat,
Diophante, ...

Chuong V gi6i thiéu nhiing phuong trinh
nghiém nguyén chua duoc giai quyét va
nhing budc tién clia Toan hoc dé giai
nhing phuong trinh nghiém nguyén,
trong do ¢é nhiing dong gop clia Andrew
Wiles chimg minh dinh ly [6n Fermat va
Gido su Ngé Bdo Chéau ching minh B6
dé co ban trong Chuong trinh Langlands.
Phuong trinh nghiém nguyén cd s6
phuong trinh it hon s6 &n nén doi hoi
nguoi giai toan phai van dung kién thic
sang tao, vi thé phuong trinh nghiém
nguyén thuong co mat trong cac dé thi
hoc sinh gidi tir bac tiéu hoc, trung hoc co
s& dén trung hoc phd théng. Cudn séch
danh mot phan thich dang néu nhing
kinh nghiém giai toan vé phuong trinh
nghiém nguyén nhu cach phan tich bai
toan, cach suy luan dé tim huéng giai,
cach phén chia bai toan thanh nhing bai
toan nhd dé giai quyét hon, cach “dua

kho vé dé, dua la vé quen’, cach lién hé
tinh hudng dang giai quyét voi nhiing véan
dé mai, cach chon hudng di phu hop véi
tlmg bai todn dat ra ...tat ca nhing diéu
do déu la nhing ki nang ma moi nguoi
can co trong hoc tap, trong nghién ctu va
trong cudc song.

Trong lan tai ban nay, cuén sach bé sung
thém nhing kinh nghiém giai toan, bé
sung thém mot s6 thi du, cap nhat thém
mot s6 su kién lién quan dén tiéu sir cac
nha toan hoc, bé sung thém mot s6 cach
giai.

Vi nhing cau tho & dau moi chuong, voi
céach trinh bay o rang, dé hiéu, tuoi mat,
v6i nhiing thong tin cap nhét, véi nhing
kinh nghiém thuc té trong boi dudng hoc
sinh gidi va viét sach, tac gia cudn sach,
NGND Vi Hiu Binh s& dem dén cho ban
doc nhiing kién thic hé thdng va nhing
kinh nghiém giai toan gitip giai quyét mot
loai toan kho & bac phd thong.

Tin rang cudn sach khong chi hiu ich
cho hoc sinh va thay c6 gido, ma con la
tai liéu tham khao t6t cho sinh vién va
giang vién céc truong Dai hoc va Cao
dang nganh Toan, cung cac phu huynh
€6 nguyén vong giip con em minh hoc
Toan t6t hon.
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Cdc bai todn hinh hoc thiwong dwoc gidi bang
phirong phdp hinh hoc thuan tiy. Tuy nhién ta
con cé thé van dung phirong phdp dai sé dé gidi
cdc bai todn néi trén. Trong bai viét nay, ching
t0i xin gioi thiéu cach vdn dung phuwong phdp
dai 56 vao giai mot 56 dang toan hinh hoc.

1. Van dung phwong phap dai s6 vao dang
bai tap tinh toan

Trong dang bai tap nay, chiing ta thuc hién cac
budce sau:

« Chon an, dit diéu kién cho an.

« Biéu dién cic dai luong hinh hoc chua biét, da
biét thong qua én.

e Dua vao cac hé thac hinh hoc da biét dé lap
phuong trinh, hé phuong trinh.

« Giai PT, hé PT dé tim nghiém.

« Chon nghiém thich hop rdi tra 10i.

Thi du 1. Cho duong tron tam O, dwong kinh
AB = 2R, C la m¢t diém chinh giita cung 4B.
Hai tiép tuyén véi duong tron (O) tai A va C
cat nhau ¢ D. Trén doan DC lay diém E sao

1 .
cho DE =§DC. Trén doan BC lay diém F sao

cho EF = EA. Ké FG vuéng goc voi dwong
thang DC (G € DC).Tinh dj dai doan théing
CG theo R (Trich dé thi tuyén sinh vao I6p 10
THPT, nam hoc 2017 — D_E C_G

2018, Tinh Phu Yén).
Loi gidi. Tu gia thiét
suy ra tir gidc OADC la 4 0 B
hinh vudng va tam giac

F

CGF vudng can tai G.

PHUGNG PHAP AT SO TRONG

L07 GIAT CAC BAT TOAN HINH HOC

) PO QUANG MINH
(GV THCS Nguyén Ba Ngoc, An Xudn, Tuy An, Phui Yén)

Pit CG=GF =x, v6i 0<x<R. Ap dung dinh
ly Pythagore vao cic tam gidc vudng ADE,
EGF va két hop véi AE = EF ta co:

R (2 :
AE2=EF2<:>R2+—=(—R+xj +x?
9 3
2 2 R
S +2Rx—-R =0 x=—

(loai nghiém x =—R). Vay CG = §

Thi du 2. Cho tam gidic ABC can tai A co
duwong trung tuyén AM va dwong phén gidc BD

sao cho BD =2AM. Tinh s6 do B/AE .

Loi giai. Goi N la 4

trung diém ciia 4B thi N D
MN J] AC va MN cat >

BD tai trung diém [ B M ¢

cua BD = ID =AM =t giac ADMI 1a hinh

thang can :@z@zl\m:%@.

Khi d6, dat BAC = 2x,vdi 0° < x<90° thi
90° — x

—_

ABC = ACB=90" —x va ABD=CBD =

Két hop vdi tinh chét cia goc ngoai tam giac, ta
c6: ADB=CBD + ACB
90° —x

@%.2x= +90° — x & x =54°.

Vay BAC =2x54° =108".

Thi du 3. Cho AABCc6 dién tich 1m*. Trén
hai canh AB, AC lan luot lcfy hai diém M, N sao
cho AM = 3BM va AN = 4CN. Tinh dién tich

cac tam giac AOB va AOC.
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Loi giai. Dat S, 5 =x; S,oc =y, v01 0<x,y<1.

Vi AM=3BM, nen AM _3
AB 4
Sion 3 3 3
S 2dom _ 2 g g 2
SAOB 4 AOM 4 AOB 4

Tuong tu, ta cling tinh duoc S,y = % .

A
v N
B —— N\.C

Két hop véi:

4
S av =S408 TS.on =x+gy

4 4
va S v ==S8 30 ==
ABN = g aBC T

ta co x+%y=%c>5x+4y=4 (1)

Lap luan tuong ty, ta ciing co:

3 3
Sioc +Saom =Sacm & y‘*‘zx :Z

& 3x+4y=3 (2)
. . o Sx+4y=4
Tu (1) va (2), tacod hé PT (*)
3x+4y=3
1
X=—
Giai hé PT (%), ta duoc nghiém i
y=§
(théa man).
R 1 5 3 5
Vay SAOB sz 5 SAOC ng .

2. Van dung phwong phip dai sé vao dang
bai tip chirng minh hgo dwdng thang di qua
diém c6 dinh

Kién thitc van dung

« Phuong trinh ho duong thing (A,,) c6 dang
m.f(x,y)+h(x,y)=0. Khi d6 ho dudong thang

(A,)1udn di qua diém cb dinh c6 toa do la

,)=0
nghiém cua hé PT S () .
h(x,y)=0

« Hai duong thiang (d): y=ax+bh,
(d):y=a'x+b' wvuong gbéc vé6i nhau
S aa'=-1.
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Thi du 1. Cho goc vuong xOy. Mot hinh chi
nhat OABC c6 chu vi khong déi sao cho A, C la
hai diém thay doi thudc tia Ox, Oy. Chirng minh
rang dwong thang di qua B va vudng goc voi
AC luén di qua mot diém co dinh.

Loi gidi. Gia st chu vi v+
hinh chit nhat OABC la ' ]
2a (véi a co6 do dai
khong dbi). Ta lap h¢ ¢ B
toa do vuong gbéc cod
truc hoanh chira Ox va

0 A X
truc tung chira Oy. Khong mét tinh tong quat,
gia st a = 1. Néu toa d¢ diem A(m;0) thi toa do
cac diém C(0;1—m); B(m;1—m),voi m#0 va
m#1. Ta c6 PT duong thing (4C) c6 dang:

1_merl—m

y=-
m

= PT duong thang (A,,)di qua B va vuong goc

. . 1-2
véi duong thang (4C) la: y = A m
l-m 1-m
Smx+y-2)+(1-y)=0, véi m=#0 va

m#1.
Tir d6 ho duong thang (A,,) di qua B va vudng

goc véi duong thang (AC) ludn di qua diém cd
dinh 7 c6 toa d6 la nghiém cua hé PT:

x+y-2=0 x=1
= .
I-y =0 y=1

Thi du 2. Cho géc vuéng xOy va hai diém A, B
chuyén dong trén Ox, Oy sao cho OA+OB=a
(a la dé dai cho truéc). Ching minh rdng
dwong trung truc cua doan AB ludn di qua mot
diém cé dinh.

Loi giai. Ta 1ap hé toa do
vuong gbéc co truc hoanh
chtra Ox va tryc tung chura

Oy. Khong mét tinh tong 3 K
ey o A B
quat, gid st a = 1. N€u toa
d6 diém A(m;0) thi toa O / +4 x



do diém B(0;1—m), voi m#0.
Khi @6 PT duong trung truc (d,) cua doan
thang AB c6 dang:

(x=m)* +(y=0)" = (x=0)* + (y —(1-m))".
S 2m(x+y-1)+(1-2y)=0.
Vay ho dudng thang (d,) ludn di qua diém cb
dinh K c6 toa d6 1a nghiém cua hé PT

3. Van dung phwong phap dai s6 vao dang
bai tip cuec trj hinh hoc

Kién thuc duoc van dung trong dang bai tap
nay la cac bét ding thire Cauchy, Bunyakovsky,

Thi du 1. Cho hinh vuéng ABCD ¢6 canh bang
a. Trén cdc canh AB, BC, CD, DA lan luot ld’y
cdc diém M, N, P, Q sao cho AM = BN = CP =
DQ. Tim vi tri cia diém M sao cho tir gidc
MNPOQ c6 chu vi nhé nhat.
Loi gigi. D& thdy t¢ 4 ,» u 3
giac MNPQ 1a hinh
vuong, suy ra chu vi ti
giac MNPQ c¢6 chu vi
nho nhat khi va chi khi
MQ nho nhat. DPat x
AM =x, v61 0<x<a. D P x C
Khi d6 AQ=MB=a-x.
Ap dung dinh ly Pythagore vio tam gidc vudng
AMOQ, ta co:

MQ? = AM? + AQ* =x* +(a—x)’

=

Zé[er(a—x)]2 :%2

NG

= MQ > % (khéng d6i). Dang thirc xay ra

khi va chi khi x=a—x<:>x=§<:>M1§1 trung

diém cua 4B. Vay khi M 1a trung diém cia AB

thi chu vi tir gi\c MNPQ c6 gia tri nhé nhat 13
Za\/z .
Thi du 2. Cho A ABC co cdc dwong trung tuyén
BE va CF cdt nhau & G. Goi D Ia mét diém trén
canh BC. Qua D ké dwong thing song song voi
CF, cdit BE va BA theo thir tw & I va M. Qua D
ké dwong thang song song véi BE, cdit CF va
CA theo thir tw & K va N. Tim vi tri cua diém D
trén canh BC dé nr giac GIDK co dién tich lon
nhat.
Loi gidi. Dat
{BD =x
= x+y=BC

CD=y

(voi 0<x,y<BC).

Tu gia thiét c6 Sgu. = %SABC (khong doi) va
cac tam giac IBD, GBC, KDC ddng dang suy ra

2 2
Sk _ Seac =Smp =Skpc 21_( X j _( Y j

Sesc Sesc BC) \BC
L Xt 4yt
(x+ y)2

, X2+ y2 ,
Tirdé S 16n nhat o _ nho nhit.
(x+y)
2 2
Lai co: 2% +7) 2 (r b y) o 12 51
(x+y) 2

Pang thic xay ra khi va chi khi x=y
< BD=CD< D la trung diém cua BC. Viy
khi D 14 trung diém cua BC thi dién tich tir giac
o T

GIDK c6 gia tri 16n nhat bang ES BC-

4. Van dung phwong phap dai s6 vao dang
bai tip quy tich

Kién thirc vén dung: Cho hai diém A(x594),
B(xz;vs) va I(x;p) la trung diém cua doan

thang 4B thi
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