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MG PAU

Chuyén dé vé cdc ham siéu viét (hAm mi va logarit) dugc dé cap & 16p 12 bac
trung hoc phd thong. Vi vy céc ting dung ctia ham mii va logarit khong dugc dé cap
trong cac 16p 10 va 11. Bac biét, do giam tai chuong trinh, I6p cac ham hyperbobic
cting khong dudgc dua vao SGK. Cac ham nay chi dugc khao sat trong chuong trinh
bdi dudng HSG & céc 16p chuyén Toan phuc vu cic ky thi HSG quéc gia, Olympic
khu vuc va qudc té.

Trong cac ki thi hoc sinh gidi toan cic cip bac THPT va Olympic khu vuc va
qudc té, cac bai toan lién quan t6i ham mii va ham hyperbolic thudng xuyén dudc
dé cap. Nhiing dang todn nay thudng dudc xem 1a thudc loai khé vi phan kién thiic
sdu sac vé ham mi va ham hyperbolic khong nam trong chuong trinh chinh thic cta
gi4o trinh Pai s6 va Gidi tich bac trung hoc phd thong.

Pé dap ting nhu cau bdi dudng gido vién va bdi dudng hoc sinh gidi vé chuyén dé
ham mii va ham hyperbolic, tdi chon dé tai luan vin “Mot sd dang todn cuc tri trong
16p ham mi va ham hyperbolic™.

Luén vin nham tdng hop mot sb tinh chét ctia ham mi va ham hyperbolic va mbi
quan hé gitta chiing. Tiép theo, xét cac bai toan cuc tri, khdo sat mot sb 16p phuong
trinh, bt phuong trinh cing mot sd dang todn dai s6 c6 st dung tinh chit ham ma,
ham ngudc cua né 1a ham logarit va ham hyperbolic.

CAu triic luan vin gdm 3 chuong:

Chuong 1. Mot sb kién thiic lién quan dén cac ham mii va hyperbolic.

Chuong 2. Bét dang thic va cuc tri trong 16p ham mi va ham hyperbolic.

Chuong 3. Mot sb dang todn lién quan.

Luan vin st dung mot s6 dang toan va bai tip tif cac tai liéu [1]-[9] va mdt sd
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dé thi Olympic lién quan dén ham ham mii va ham hyperbolic trong nhitng nim gin
day.

Luan vin dugc hoan thanh véi sy hudng dan ctia GS.TSKH. Nguyén Vin MAu.
Em xin bay té long biét on sau sic d6i véi su quan tim, dong vién va su chi bao
huéng din clia thay.

Tac gia xin chan thanh cam on Ban giam hiéu, Phong Pao tao, Khoa Toan va cac
thay co trudng Pai hoc Khoa hoc - Pai hoc Thai Nguyén da tao diéu kién thuan Igi
cho tac gia hoan thanh ban luan nay.

Nhan dip nay, tdc gia cling xin chan thanh cdm on Ban gidm hiéu va cic dong
nghiép truong THPT Nguyén Binh Khiém, huyén Vinh Béo, thanh phd Hai Phong
da tao diéu kién cho tac gia hoan thanh tot nhiém vu hoc tip va cdng tic clia minh.

Thdi Nguyén, ngay 20 thdng 5 nam 2018

Tac gia ludn van

Tran Thi Huong



Chuong 1

Mot so kién thurc lién quan dén cac ham mu

va hyperbolic

1.1 Tinh chét cé ban cia cac ham mii va hyperbolic

1.1.1 Tinh chét c¢ ban ctia hAm mi

Xét ham s6 mil dang f(x) = a* v6i 0 < a # 1.

* Tap xac dinh: Dy = R.

* Tap gid tri: [; = RY.

* Tinh don diéu: Ham sb f(x) = a* dong bién trén R khi @ > 1 va nghich bién
trén Rkhi 0 <a < 1.
Nhén xét 1.1. D6 thi ham s6 mii c6 tiém cin ngang 12 truc Ox vé phia —oo khi a > 1
va tiém cin ngang 12 truc Ox vé phia +eo khi 0 < a < 1.

Tiép theo, ta xét mot sd dang thic trong 16p ham mii.

Tinh chit 1.1 (Cong thic tinh dao ham).

(@) =dIna; (a*) =ud"lna.

Tinh chat 1.2 (Pdng nhit thic trong 16p ham mi). Cho 0 < a # 1. Khi dé:



a) o/ = as o f(x) = g(x).

b) Giasit b > 0. Khi d6 a/¥) = b < f(x) =log,b.

¢) a’™ >at™ o (a—1)(f(x)—g(x)) > 0.

d) Giasitb > 0. Khi d6 a’™ > b < (a—1)(f(x) —log,b) > 0.

1.1.2 Tinh chét cé ban ciia ham hyperbolic

Trong phan nay, ta trinh bay mot sd tinh chit cia cac hAim mi dic biét, do 1a cac

ham hyperbolic sinh b&i e**.

Tinh chét 1.3 (Ham sin hyperbolic). Ham sin hyperbolic

X —X

e —e

2

sinhx =
12 ham sb 18 trén R va
sinhx >0, Vx>0, sinhx <0, Vx<0.

(sinhx)’ = coshx; (sinhu)’ = u’ coshu.

Ta c6 (sinhx)’ = coshx > 1, Vx € R nén ham sb sinhx ddng bién trén R.

Do (sinhx)” = sinhx nén ham s6 sinhx 16i trén (0; +oo) va 16m trén (—oo;0).
Tinh chit 1.4 (Ham cosin hyperbolic). Ham cosin hyperbolic

et +e*
2

coshx =

12 ham s6 chin trén R.

Ta c¢6 (coshx)” = sinhx; (coshu)’ = u/sinhu va (coshx)’ = sinhx nén ham s
coshx dong bién trén (0; +o0) va nghich bién trén (—oo;0).

Do (coshx)” = coshx > 1, Vx € R coshx 15i trén R.



Tinh chét 1.5 (Ham tang hyperbolic). Ham tang hyperbolic

sinhx e‘*—e™*

tanhx = =
coshx e¥4e*
12 ham s6 18 trén R.
Ta co
/
(tanhx)’ = ———; (tanhu) = i
cosh’x’ cosh’u
Do .
(tanhx)' = >0, xeR
cosh”x
nén ham sb tanhx dong bién trén R.
Tinh chat 1.6 (Ham cotang hyperbolic). Ham cotang
coshx e“+e*
cothx = — =
sinhx e*—e™*
la ham s6 18 rén R\ {0}.
Ta co
(cothx)’ L (cothu)’ v
x) = ; u) =
sinh’x sinh’u
1 Z s ) <
va (cothx) = —— ™ < 0, Vx € R\ {0} nén ham so cothx dong bién trén moi
sinh“x
khoang (—oo; —1) va (1;4-o0).
Tinh chét 1.7 (Cong thic khai trién tdng va hiéu).
cosh (x+y) = coshx.coshy+ sinhx.sinhy, (1.1)
cosh (x — y) = coshx.coshy — sinhx. sinhy, (1.2)

sinh (x+ y) = sinhxcoshy+ coshx.sinhy, (1.3)



sinh (x — y) = sinhxcoshy — coshx. sinhy, (1.4)
tanhx + tanhy
tanh = 1.5
anh (x+7) 1 +tanhxtanhy’ (1.5)

tanhx — tanhy

tanh (x —y) = (1.6)

1 —tanhxtanhy’
Chung minh. Taco

ef+eted+e? ef—e el —e™
2 2 2 2

coshx.coshy—+sinhx.sinhy =

ex+y + e XY

=5 = cosh(x+y).

Tu do, suy ra (1.1).
Tiép theo, trong cong thic (1.1) thay y bang —y, ta thu dudc

cosh (x — y) = coshx. cosh(—y) + sinhx. sinh(—y)

= coshx.coshy — sinhx. sinhy.

Ta nhan duoc (1.2).
Cac cong thuc con lai (1.3)-(1.6) dudc ching minh tuong tu.
Tir cong thiic cOng ta ciing dé dang chitng minh dugc céc cong thiic nhin sau day.

Tinh chét 1.8 (Cong thic khai trién gc nhén hai va nhan ba).
sinh (2x) = 2sinhx. coshx,

cosh (2x) = cosh?x 4 sinh®x = 2cosh®x — 1 = 14 2sinh’x,
2tanhx

tanh (2x) = T

sinh (3x) = 4sinh®x + 3 sinhx,



cosh (3x) = 4cosh®x — 3 coshux.

Tinh chét 1.9 (Cong thic bién déi tich thanh tdng).

1
coshxcoshy = 3 [cosh(x +y) 4 cosh(x —y)],
1
sinhxsinhy = 3 [cosh(x+y) — cosh(x —y)],

1
sinhxcoshy = — [sinh(x+y) 4 sinh(x —y)]|.
2

Tinh chét 1.10 (Cong thic bién déi tdng thanh tich).

coshx+coshy = 2cosh Xy cosh ™ ; Y ;
coshx —coshy = ZSinhx+y sinhxgy,
sinhx -+ sinhy — 2 sinh > coshx;y,
sinhx — sinhy = 200shx Y sinhx%,
tanhx + tanhy = cii;]}?f;syh)y’
tanhxtanhy = sinh(x —y)

coshx.coshy’

1.2 Dang thite sinh bsi hAm mi va ham hyperbolic

Trong phan nay ta xét mot so dang toan ap dung céc tinh chat cia ham mi va céc

ham hyperbolic.

Bai toan 1.1. Tinh gi4 tri cdc ham hyperbolic tai diém In 2 va In 3.

Loi gidai. Theo dinh nghia, ta c6

In2 _efln 2

3
sinh(In 2) = & . =3




