31.4. DAP AN TOAN CHUYEN

T do, ta c6 APAM ~ ACAH. Suy ra LPAM = ZC'AH.

31.4 Dap an toan chuyén

401

Bai 1. Giai hé phuong trinh sau:

(x+y) (4+x—1y> =1

(495 + 1) (4y + 1) = —20
T Y

Loi giai. DKXD la x,y # 0.

1 1
dr +— ) + 4y—|——)=1
x

Ta c6 HPT < 1 1
4o + — (4y+—) =-20
r )

1 1
Diat a =4x+ —, b =4y + —, HPT tr6 thanh
T Y

<

a+b=1
ab = —20
Theo dinh 1y Viete dao, a va b la nghiém cta phuong trinh

t?—t—20=0<t=>5hayt=—4

THl: a=5va b= —4. Ta cod

( 1 1
do+—-=5 42 —Bx+1=0 x=1hayz =~
x 4

1 = ) = 1

\ Yy 2

TH2: a = -4 va b=5. Ta cb

( 1 1

dy+-=5 4 —5y+1=0 y=1lhayy=7
4 Sy & 1

doe+—=—4 4" +4r+1=0 r=—5

\ T
1 1 1 1

~ ~ h'A 2 h,\l\ — 1__ _ __1

Vay tap nghiém cta hg 1a S {(, 2),<4, 2>,< 5 ),(

)}oc

Bai 2. Cho céc s6 a, b, c > 0 thda man ab + bc + ca = abc.

N 1 1 1
a) Chung minh rang: —+—+—§\/§.
) Chine S VitV 2
b) Ching minh ring: (va + Vb + v/¢)? < abe < W.
Loi gidi.  a) Tu gia thiét, ta suy ra
ab+bc+ca 1 1 1

le—-+-+-=1
abc a+b+c
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Ap dung Bit ding thiic Bunhiacopaki, ta c6

e (tadil)s (Lyd 1y

hay

1 1 1 11 1
%+%+TCS\/3(E+E+E>=\/§

Chitng minh hoan tat.

b) Ta co6
(a+b+c)* > 3(ab + be + ca) = 3abe. (1)
Ta cling c6
Tptyls Ly L]
a b ¢ Vab Vo Vea
Suy ra

1 1 1
+ + <1
Vab  Vbe  Vea
hay v/a + Vb + v/¢ < Vabe. Binh phuong hai vé bat déng thic, ta dugc

(Va+Vb+ ) < abe. (2)
Tu (1) va (2) ta suy ra

(a+b+c)?

(\/5+\/l_)+\/5)2§abc§ 3

Bai 3. Cho bang 4 x 4 dudc to bang 6 den hoiic trang sao cho
i) mdi hang ¢6 s6 6 den bang nhau;
ii) mdi cot ¢ s6 6 den doi mot khac nhau.
a) Tim s6 6 den ¢ mdi hang.
b) Mot cip o duge goi 1a "t6t" khi ¢c6 mot 6 den va mot 6 trang ding canh
nhau. Tim s cap t6t nhiéu nhét tinh theo hang; s6 cip t6t nhiéu nhat
tinh theo cot.

Loi gidi.  a) Mbi cot c6 s6 6 den doi mot khac nhau nén tong s6 6 den trong bang
phai 16n hon hogc bang 0+1+2+3 = 6 va bé hon hosic bang 1+2+3+4 = 10.
Ma méi hang c¢6 s6 6 den déu bing nhau nén toéng sé6 6 den trong bang phai
chia hét cho 4. Do d6 tong s6 6 den trong bang la 8. Suy ra s6 6 den ¢ moi
hang la 2.
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b) 8=0+1+3+4. S6 6 den trong cac cot sé 14 0,1, 3, 4.
X6t s6 cap t6t nhiéu nhat tinh theo cot:
- Trong cot chita 0 6 den luon c6 0 cip tot
- Trong cot chita 1 6 den c6 t6i da 2 cap tot
- Trong cot chita 3 6 den c6 t6i da 2 cap tot
- Trong cot chita 4 6 den luon c¢6 0 cip tot
Vay c6 t6i da 4 cap tot tinh theo cot. Mot vi du cu thé 1a

Xét s6 cap tot nhiéu nhat tinh theo hang:
- Méi hang déu chita 2 6 den. Va 1 hang 1 x 4 c¢6 ding 2 6 den sé chita tdi da

3 cap tot va phai 1a 1 trong 2 ciu hinh sau:

H B b B B

- Nhu vay s6 cap tot nhicu nhat tinh theo hang trong bang 1a 3 x 4 = 12. Gia

st ton tai 1 cAu hinh A c6 12 céip tot tinh theo hang va thoa yéu cau bai. Nhu
vay moi hang phai ¢6 ciu hinh la 1 trong 2 cau hinh (*) trén. Va vi ¢6 1 cot

chita 4 6 den nén cau hinh A chi ¢6 thé 1a

Tuy nhién 2 cau hinh trén déu khong thoéa yéu cau bai. Do d6 trong bang 4 x 4
chi c¢6 t6i da 11 cap tot tinh theo hang. Vi du:
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Bai 4. Cho m,n la cac sb nguyén khong am théa man m? —n = 1. Dat
a=n?—m.

a) Ching minh réng a 1a s6 18.

b) Gid sit a = 3-2% + 1, k 1a s6 nguyen khong am. Chiing minh ring k = 1.

c¢) Chitng minh ring a khong la s6 chinh phuong.

Loi gidgi.  a) Vim®?—n = 114618 nén m,n khéc tinh chin 1&. Do d6 a = n* —m
la b 1é.
b) Ta c¢6
a—1=n>-m-m*+n=mn-m)n+m+1)

=3-2"=mn-—m)(n+m+1).

Vin—mlénén n+m+1: 2% do dé ta xét cac truong hop sau:
e Néun—+m+1=2%thi n—m = 3, két hop véi m* —n = 1, ta duge

14+ 17
m? —m — 4 = 0 (Loai vi phuong trinh cé nghiem m = — kho

ng
nguyen).

e Nbun+m+1=3-2"thin—m =1, két hop v6i m?> —n = 1 ta c6
m?> —m —2=0,dodém=2 (dom >0).
Tiodésuyran=3va3 -2 =34+241=6=k=1.

Vay k= 1.

) Vim>—n=1nenn=m?—-1,khidoa=n*~m=m*-1>*-—m =
m* —2m* —m + 1.
Nhan xét m?2 =n+1>1nén m > 1. Khi d6

m* —2m* —m+1<m* —2m* +1 = (m? - 1)~ (31.1)
e Xét m > 2, khi do
m*—2m* —m+1—(m?*—2)?=2m? —m —3=(2m —3)(m+1) > 0.
Do do
m* —2m? —m+ 1> (m? —2)?, véim > 2. (31.2)
Tu (31.1) va (31.2) ta dugc
(m* =2 <a=m*-2m* —m+1<(m?—1)% véim>2 (31.3)

Vi (m? —2)* va (m? — 1)? 1a hai 86 chinh phuong lién tiép nén tir (31.3),
ta suy ra a khong la s6 chinh phuong.
e Xét m=1thin =0, dodéa= —1khong la s6 chinh phuong.
Tém lai, a khong 1 s6 chinh phuong.
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Bai 5. Cho tam giac ABC' c¢6 duong tron noi tiép (I). D, E, F lan lugt 1a cac
tiép diém ctia (1) véi BC,CA, AB. Goi L la chan duong phan giac ngoai ciia
/BAC (L € BC). Vé tiép tuyén LH véi dudng tron (I) (H # D la tiép diém).

a) Ching minh dudng tron ngoai tiép tam gidc HAL di qua tam 1.

b) Ching minh /BAD = ZCAH.

c) AH kéo dai cat (1) tai K (K # H). Goi G la trong tam cia tam giac

d) Goi S la trung diém BC, KJ cit (I) tai R (R # K). Chitng minh ring

KEF. DG cat EF tai J. Ching minh rang K.J | EF.

AS,IR, EF dong quy.

L&i gigi.  a) Tac6 ZIAL = /IHL = ZIDL = 90° nén A, L, D, H, T ciing nim

b)

c)

tren duong tron duong kinh LI. Do d6 dudng tron ngoai ticp tam gidc HAL
di qua I.

Xét duong tron (HAL), do IH = ID nén Al la duong phan gidc cia ZDAH.
Ma Al ciing 14 dudng phan giac cia ZBAC nén ta c6 diéu phai chiing minh.
Ta ¢6: /KDC =/KHD = ZALB.

Suy ra DK || AL ma AL || EF (cung vuong goc IA), nén DK || EF.

Goi V, N lan lugt 1a trung diém KE, EF.

Do DK || NJ nén theo dinh ly Talet, ta c6

DG _KG _, FG
GJ GN GV’
. DF DG
Suy ra DF' || JVV&WZEZQ
Tu do, JVz%z%.
Do do, tam giac JK E vudng tai J.
Vay KJ L EF.
Do DK || EF ma KR 1 EF nén DK 1 KR. Tu d6, ta c6 DR la dudng kinh
cuaa (1).

Goi DR cit EF tai X, qua X vé duong thang song song véi BC cat AB, AC
lan lugt tai Y, Z. Ta chimg minh A. X, S thing hang bing cach ching minh
X la trung diém Y Z.

That vay, cac ti gidc IXY F va IXEZ noi tiép nén ta co

LYIX = /ZXFY = L/FEFA=/AEF = /X1Z.

Do d6, I.X la phéan gidc cta LY IZ.
Mat khac, X la dudng cao trong tam giac 1Y Z nén tam giac IY Z can tai [I.
Do d6 X la trung diém Y Z. Suy ra A, X, S thang hang.
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