Ho6i Toan Hoc Ha NoGi

SO tu nhién, dang thic
va sap thua tu day so
Bai giang ciia GS. TSKH. Nguyén Van Mau

Chuang 1. S6 tu nhién, phép dém
Chuong 2. Ding thic va thit tu sip dudc cha day sb

Nguyén Vin Mau, Cha tich H6i Toan hoc Ha Nai
Khoa Toan-Co-Tin hoc, Dai Hoc Khoa Hoc Tu Nhién
334 Nguyén Trdi, Quan Thanh Xuan, Ha Nai
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Bai 1: M& dau

S6 tu nhién
@ Phép dém, tinh chn 1&
-S60
- S0 nghiém cla phuong trinh
- Tap hop va hoan vi




Bai 1: M& dau

S& tu nhién
@ Phép dém, tinh chn 1&
-560
- S6 nghiém cla phuong trinh
- Tap hop va hoan vi

@ SO hoc va Dai so
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Bai 1: M& dau

S6 tu nhién
@ Phép dém, tinh chn 1&
-S60
- S6 nghiém cla phuong trinh
- Tap hop va hoan vi
@ S6 hoc va Dai sb

@ Dai s6 va Gidi tich
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Bai 1: M& dau

S& tu nhién
(1) Phe:p dém, tinh ch§n 18
- S(f) 0
- S6 nghiém cla phuong trinh
- Tap hop va hoan vi
S5 hoc va Dai sb
Dai sb va Giai tich

Bai todn co ban
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Bai 1: M& dau

S& tu nhién
(1) Phe:p dém, tinh ch§n 18
- S(f) 0
- S6 nghiém cla phuong trinh
- Tap hop va hoan vi
S5 hoc va Dai sb
Dai sb va Giai tich

Bai todn co ban

Bai todn nguac
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Bai 2: S6 tu nhién, sb nguyén va phép dém
Vi du

@ Tinh sb cac sb nguyén thudc (a, b), [a, b), (a, b], [a, b]
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Bai 2: S6 tu nhién, sb nguyén va phép dém

Vi du
@ Tinh sb cac sb nguyén thudc (a, b), [a, b), (a, b], [a, b]
@ Xac dinh diéu kién dbi véi a, b dé trong (a, b) c6 2009 sb nguyén.
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Bai 2: S6 tu nhién, sb nguyén va phép dém

Vi du
@ Tinh sb cac sb nguyén thudc (a, b), [a, b), (a, b], [a, b]

@ Xac dinh diéu kién dbi véi a, b dé trong (a, b) c6 2009 sb nguyén.

© D3y x1.%0, ..., X, c6 bao nhiéu sb 1, biét ring
T n n-+1
o= 1 khi [—} [—}
V2 7 ﬂl
. n n -+
xp, = 0 khi [—} = [ }
" NG NG
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Bai 2: S6 tu nhién, sb nguyén va phép dém

Vi du

@ Tinh sb cac sb nguyén thudc (a, b), [a, b), (a, b], [a, b]
@ Xac dinh diéu kién dbi véi a, b dé trong (a, b) c6 2009 sb nguyén.
© Diy x1.x0, ..., xn c6 bao nhiéu sb 1, biét ring
n n+1
xn = 1 khi [—} [—}
" VARE)
n n—+
xn =0 khi [] = [227]
! V2 V2
Q Bai toan téng quat: Tinh sb phan ti tir cic cAp sb cong, chp sb
nhan, cip sb téng quét trong tip di cho.
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Bai 2: S6 tu nhién, sb nguyén va phép dém

Vi du
@ Bai toan vé ga siéu tring:
C& mét con ga rudi, trong mot ngay rudi cho mét qua tring rudi,
H6i mot con ga trong mét thang (30 ngay) cho bao nhieu qua tring?
Héi ba con ga trong mét tuan rudi cho bao nhiéu qua tring?
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Bai 2: S6 tu nhién, sb nguyén va phép dém

Vi du
© Bai toan vé ga siéu tring:
Cé mot con ga rudi, trong mét ngay rudi cho mét qua tring rudi,
Héi mot con ga trong mét thang (30 ngay) cho bao nhieu qua tring?
Hoi ba con ga trong mét tuan rudi cho bao nhiéu qua triing?

@ Tinh chét ciia phan sb.
Bai toan. Cho a,b,c > 0, xét ham sb
t bt Ct
F(t) = s + + .
. bt+ct  ct+at  at+ bt
dong bién trong [0, c0).

Ching minh rang f(t) 1a ham
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Bai 2: S6 tu nhién, s6 nguyén va phép dém

Vi du
© Bai toan vé ga siéu tring:
Cé mot con ga rudi, trong mét ngay rudi cho mét qua tring rudi,
Héi mot con ga trong mét thang (30 ngay) cho bao nhieu qua tring?
Hoi ba con ga trong mét tuan rudi cho bao nhiéu qua triing?
@ Tinh chit cta phan sb.
Bai toan. Cho a, b, c > 0, xét ham so
at bt ct
f(t) = .
(\ ) [Jt+cf+ ctrat | aty bt
dong bién trong [0, c0).
@ Bai toan. Cho a, b, c > 0, Chitng minh ring
a° b° c® a* b* c*
> .
b® + ¢ v >+ - @+ b T b+t u ct + at +a“—i—b“ |

Chitng minh rang f(t) 13 ham
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Bai 3. So sanh, sip thif tu b6 s
So sanh

7

n

(0]
@ Sip xép cip sb duong (biéu dd hinh thang)

min{a, b} < (

a9+ b9

min{a, b} < % <+Vab< arh < max{a, b}

1/
) ! < max{a, b}
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n

Bai 3. So sanh, sip thi tu bb sb

So sanh
@ Sip xép cip sb duong (biéu dd hinh thang)
min{a, b} < % <+Vab< %b < max{a, b}

94 pa
min{a, b} < <a —;b

. 1
@ So sanh va sap tha tu: 2‘/5, 21+\/5,3

1
) fa < max{a, b}
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Bai 3. So sanh, sip thi tu bd sb

So sanh
@ Sip xép cip sb duong (biéu dd hinh thang)
2ab b
min{a, b} < ﬁ f \/Z_l; < % < max{a, b}
: a“’ +
<
min{a, b} < < 5

p N p NS
@ So sanh va sap tha tu: 2‘5,2 Jr\/5,3
© Xdc dinh min, max, med, khai niém thd tu gﬁn déu

1
) fa < max{a, b}
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Bai 3. So sanh, sip thi tu bd sb

So sanh
@ Sip xép cip sb duong (biéu dd hinh thang)
min{a, b} < % <+Vab< %b < max{a, b}

94 pa
min{a, b} < <a —;—b

p . g p 1+-L
@ So sanh va sap tha tu: 2‘5,2 Jr\/5,3
© Xéc dinh min, max, med, khai niém thi tu gan déu
Q Khai niém sip thi tu dan déu, xa déu

1
) fa < max{a, b}
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S&p thd tu diy sb

© Cho a, b, c > 0, xét biéu thic
(x + a)(x + b)(x + ¢) = x* + 3p1x® + 3p3x + p3,
trong dé p1, p2, p3 > 0.
Chimg minh cac bt ding thiic

) pP1 = p2 = p3.
Toéng quat héa.




Sip thd tu diy sb

© Cho a, b, c > 0, xét biéu thiic
(x + a)(x + b)(x + ¢) = x* + 3p1x® + 3p3x + p3,
trong d6 p1, p2, p3 > 0.
Chimg minh cac bt ding thiic

. p1 = p2 2> p3.
Toéng quéat héa.
. 94 paN1/q
@ Cho a,b > 0, xét ham so g(q) = (a ; ) .

Kiém ching
g(—00) < g(—2) < g(-1) < g(0) < g(1) < g(2) < g(c0).
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Phan thic chinh quy

Ching minh b4t ding thiic

@ Cho cic sb a, b, c,d > 0, xét cac sb «, 3,7, 8 thda min hé thiic
ac+ bf + ¢y + do = 0.

ax®+ bxP+exV+dxd >a+b+c+d, Vx> 0.
Tong quat héa.
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Phan thic chinh quy

@ Cho cic sb a, b, c,d > 0, xét cac sb «, 3,7, 8 thda min hé thiic
ac+ b + ¢y +dé = 0.
Ching minh b4t ding thiic
ax®+ bxP 4+ exV+dx® >a+b+c+d, Vx>0.

Téng quat héa.

@ Cho cic sb a, b,c,d > 0, xét cac sb oy, Bk, Yk, Ok thda man hé thic

acy + bBk + cy +dé =0, k=1,2.
Chimg minh b4t d3ng thic
ax®y®2 4 pxBryPa 4 oxMy” 4 dx%y%2 > a4 b+ c+d, Vx,y > 0.

Téng quat héa.
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S3p tht tu ddy s6, Hoan vi

@ Bai toan vé& "C6 gai ban xiang": S3p hang mua xing t&i uu thdi gian.




Sip thit tu day sb, Hoan vi
@ Bai toan vé& "C6 gai ban xing": S3p hang mua xing t&i uu thai gian.
@ Gid st

B— { ay +ax ax+ a3 a2008 + @2009 2009 1 a1 }
2 72 Y 2 ' 2
la mot hodn vi clla A = {a1,ay,...,a2009}. Chitng minh rang
a2009 = ai.
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S3p thi tu d3y sb, Hoan vi
@ Bai toan vé& "C6 gai ban xing": S3p hang mua xing t&i uu thai gian.
Q@ Gid st

g2 +ax a+ a3 a008 + @2009 2009 1 a1
- 2 b 2 PR ) 2 ) 2
la mot hodn vi clla A = {a1,az,...,a2009}. Chitng minh rang
axp09 = a1.

© Cho a,b,c € N* ¢6 a+ b+ c =100. Tim gia tri I6n nhat va nhd nhit
cta M = abc.
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S3p thi tu d3y sb, Hoan vi
@ Bai toan vé& "C6 gai ban xing": S3p hang mua xing t&i uu thai gian.
Q@ Gid st

g2 +ax a+ a3 a008 + @2009 2009 1 a1
- 2 b 2 AR | 2 ) 2
la mot hodn vi clla A = {a1,az,...,a2009}. Chitng minh rang
axp09 = a1.

© Cho a,b,c € N* ¢6 a+ b+ c =100. Tim gia tri I6n nhit v nhé nhit
cla M = abc.
Q Cho a, b, c € N*. Tim gié tri 16n nh4t, nhd nhit cla
T =al+ bl + c!l.
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S3p thi tu d3y sb, Hoan vi
@ Bai toan vé& "C6 gai ban xing": S3p hang mua xing t&i uu thai gian.
Q Gia su

g2 +ax a+ a3 a008 + @2009 2009 1 a1
- 2 b 2 AR | 2 ) 2
la mot hodn vi clla A = {a1,az,...,a2009}. Chitng minh rang
axp09 = a1-

© Cho a,b,c € N* ¢6 a+ b+ c =100. Tim gia tri I6n nhit v nhé nhit
cla M = abc.
Q Cho a, b,c € N*. Tim gia tri I6n nhit, nhd nhit cda
T =al+ bl +cl.
Q Gidsira,be {0,1,2,...,2009}. Xac dinh diéu kién dbi véi a, b d&
G000 = Coooo-
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Bai 4. Mot sb dong nhit thic co ban

Ham sb liiy thira bac hai

@ V6i f(x) = x2, thi a2 = [b+ (a — b)]?
= b?+2(a— b)b+ (a— b)? > b> +2b(a— b), Va,b € R.
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Bai 4. Mot sb dong nhit thic co ban

Ham sb liiy thira bac hai
@ V6i f(x) = x2, thi 8% = [b+ (a — b)]?
= b?>+2(a— b)b+ (a— b)? > b>+2b(a— b), Va,b € R.

@ Bai toan A. Gia thiét
x>5
xX+y>38
X+y+z=9

Chitng minh rang x? + y? + z2 > 35(= 52 4 32 4 1?).
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Bai 4. Mot sb dong nhit thic co ban

Ham sb liiy thira bac hai
@ V6i f(x) = x2, thi 8% = [b+ (a — b)]?
= b?>+2(a— b)b+ (a— b)? > b>+2b(a— b), Va,b € R.

@ Bai toan A. Gia thiét
x>5
x+y=>38
X+y+z=9

Chitng minh rang x? + y? + z2 > 35(= 52 4 32 4 1?).
© Bai toan B. Phst bidu va chiéing minh bai todn ngudgc cla Bt A.

v
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Bai 4. Mét sb déng nhit thic co ban

Ham sb liiy thira bac hai
@ V6i f(x) = x2, thi 8% = [b+ (a — b)]?
= b?>+2(a— b)b+ (a— b)? > b>+2b(a— b), Va,b € R.
@ Bai toan A. Gia thiét
x>5
x+y=>38
X+y+z=9
Chitng minh rang x? + y? + z2 > 35(= 52 4 32 4 1?).
© Bai toan B. Phat biéu va chiing minh bai todn ngugc cla Bt A.
Q Bai toan téng quat. Gia thidt a> b > c >0 va
X > a
xX+y>a+b
x+y+z=a+b+c
Chiing minh rang AT AL A S L

v
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Bai 4. Mot sb dong nhit thic co ban
Ham sb lGy thira bac «

Q Véi f(x) =x% x>0, a>1, th

a® > b + 2b°~(a— b), Va, b € R+
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Bai 4. Mot sb dong nhit thic co ban

Ham sb liiy thira bac o
Q V6i f(x) =x% x>0, a>1, thi
a® > b* 4 2b%"1(a — b), Va, b c RY. *)
@ Bai toan C. Gia thiét x,y,z >0 va
x>5
X+y=>38
xX+y+z=9
Chiing minh rang x® + y® + z% >= 5% 4+ 3@ 1 12,
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Bai 4. Mot sb dong nhit thic co ban

Ham sb liiy thira bac o
Q V6i f(x) =x% x>0, a>1, thi
a® > b* 4 2b%"1(a — b), Va, b c RY. *)
@ Bai toan C. Gia thiét x,y,z > 0 va
x>5
xX+y>38
x+y+z=9
Chiing minh rang x + y@ + z% >= 5% 4+ 3% 4 1%,
Q Bai toan D. Phat biéu va chiing minh bt ding thiic (*) dé diu
dang thic xay ra khi a = 1.
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Bai 4. Mot sb dong nhat thic co ban

Ham sb liiy thira bac
Q V6i f(x) =x% x>0, a>1, thi
a® > b 4+ 2% Ya—b), Va,be R,  (¥)
@ Bai toan C. Gia thiét x,y,z > 0 va
x>5
xX+y>38
x+y+z=9
Chiing minh rang x + y@ + z% >= 5% 4+ 3% 4 1%,
© Bai toén D. Phit biéu va ching minh bt ding thitc (*) dé diu
dang thic xay ra khi a = 1.
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Bai 5. Methods of solving problems

© Understand the problem
The first step is to read the problem and make sure that you
understand it clearly.
Ask yourself the following questions:
What is the unknown, What are the given quantities, What are the
given conditions
For many problems it is useful to draw a diagram and identify the
given and required quantities on the diagram
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Bai 5. Methods of solving problems

© Understand the problem
The first step is to read the problem and make sure that you
understand it clearly.
Ask yourself the following questions:
What is the unknown, What are the given quantities, What are the
given conditions
For many problems it is useful to draw a diagram and identify the
given and required quantities on the diagram

@ Think of a plan
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Bai 5. Methods of solving problems

© Understand the problem
The first step is to read the problem and make sure that you
understand it clearly.
Ask yourself the following questions:
What is the unknown, What are the given quantities, What are the

given conditions
For many problems it is useful to draw a diagram and identify the
given and required quantities on the diagram

@ Think of a plan
© Carry out the plan
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Bai 5. Methods of solving problems

© Understand the problem
The first step is to read the problem and make sure that you
understand it clearly.
Ask yourself the following questions:
What is the unknown, What are the given quantities, What are the
given conditions
For many problems it is useful to draw a diagram and identify the
given and required quantities on the diagram

@ Think of a plan

© Carry out the plan

Q@ Look back
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