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Chuyén muc: Dai s6 va Giai tich - Olympic

Tim s8 hang tong quét cua dady s6 bang ham
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Dw Quéc bat

Th bay, 02 Thang 6 2012 07:28

BBT: Day la bai viét cua thdy Dw Quéc Pat, gido vién truong THPT Nguyén Hiu Cau, huyén Héc Mén, TP.HCM
gt dén cho Dién dan VMF

l. L&i ndi dau:

Bai toan tim cong thirc tinh s hang tbng quéat ctia mét day sbé cho duoi dang truy hdi 1a mot bai toan rat da dang
va thwdng gap trong nhirng dé thi Olympic, thi hoc sinh giéi qudc gia, quéc té. Cé nhiéu hwéng tiép can bai toan
nay va cé nhiéu cach giai khac nhau.

Trong bai viét nay toi giai quyét bai toan bang cach st dung cac ham hypebolic.

Tac gia rat mong nhan dwoc sw gop ¥ cla cac dong nghiép qua dia chi email: duquocdat2009@gmail.com.

%,

1. N6i dung:
I1.1. Gi¢i thiéu cac ham Hypebolic.

\hullat Ham ein_hunahalic dinh b&i: {\mathop{\rm sh}\nolimits} x = \frac{{{e”x} - {e"{ - \,x}}}{2} co tap xac dinh
X li cong thirc: 26% \mathbb{R}

http://diendantoanhoc.net/home/toan-olympic/%C4%91%E1%BA%A1i-s%E1%BB%91-V/C 3%A0-gi%E1%BA%A3i-1%C 3%AD ch/264-tim-so-hang-tong-quat... ~ 1/10


http://diendantoanhoc.net/home/toan-olympic/%C4%91%E1%BA%A1i-s%E1%BB%91-v%C3%A0-gi%E1%BA%A3i-t%C3%ADch
http://diendantoanhoc.net/home/toan-olympic/%C4%91%E1%BA%A1i-s%E1%BB%91-v%C3%A0-gi%E1%BA%A3i-t%C3%ADch/264-tim-so-hang-tong-quat-cua-day-so-bang-ham-hypebolic-phan-1
http://diendantoanhoc.net/home/component/contact/contact/16
mailto:duquocdat2009@gmail.com
http://diendantoanhoc.net/home/images/stories/lovemath.jpg

Ngay 25 thang 8 nam 2014 Tim s6 hang téng quat clia ddy s6 bang ham Hypebolic (Phan 1) - Dién dan Toan hoc

\bullet Ham cos hyperbolic dinh b&i: {\mathop{\rm ch}nolimits} x = \frac{{{e”x} + {e{ - \,x}}}}{2} cé tap xac dinh
\mathbb{R} va tap gia tri \left[ {1, + \infty } \right)

\bullet Ham tan hyperbolic dinh b&i: {\mathop{\rm th}\nolimits} x} = \frac{{{imathop{\rm sh}\nolimits} x}}
{{imathop{\rm ch}\nolimits} x}} = \frac{{{e”"x} - {e§ - \,x}}}K{{e"x} + {e - \,x}}}} co tap xac dinh \mathbb{R} va tap gia
tri \left( { - 1,1} \right)

\bullet Ham cot hyperbolic dinh b&i: \coth x = \frac{{{imathop{\rm ch}\nolimits} x}}{{\mathop{\rm sh}\nolimits} x}} =
\frac{{{e"x} + {eN - \,x}IH{{e”x} - {e/{ - \,x}}}} co tap xac dinh \mathbb{R}\backslash \left\{ 0 \right\} va tap gia tri \left(
{-\\infty \,,\, - 1} \right) \cup \left( {1\,,\, + \\infty } \right)

Céc tinh chat sau ban doc c¢6 thé tw chirng minh:

1. c{h"2)x - s{h"2)x = 1

2. ch\left( {x \pm y} \right) = chx.chy \pm shx.shy

3. sh\left( {x \pm y} \right) = chx.shy \pm chy.shx

4. sh\left( {2x} \right) = 2shx.chx

5. sh\left( {3x} \right) = 4s{h"3}x + 3shx

6. ch\left( {2x} \right) = c{h"2}x + s{h"2}x = 2c{h"2}x - 1 = 2s{h"2}x + 1

7. ch\left( {3x} \right) = 4c{h”"3}x - 3chx

8. chlleft( {4x} \right) = 8c{h™M)x - 8c{h’"2)x + 1 = 8s{hM)x + 8s{h"2}x + 1

9. sh\left( {4x} \right) = 8s{h"3}x.chx + 4shx.chx = 8s{h"3}x\sqrt {1 + s{h"2}x} + 4shx\sqrt {1 + s{h"2}x}

10. th\left( {2x} \right) = \frac{{2thx}{{1 + t{h"2x}}
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11. th\left( {3} \right) = \frac{{t{h"3}x + 3thx}{{1 + 3t{h"2}x}}

1.2 Cac dang thwong gap.

1. Dang 1: \left\{ \begin{array XI} \mathbf{\textbf{Choj\\,\,{u_1}\\ \mathbf{u_{n + 1}} = 2u_n"2 - 1;\)\,\forall n \in
\mathbb{N**}} \end{array} \right.

Ta xét cac trwdng hop sau:

*

Trwong hop 1:

Néu {u_1} = 1 thi ta dwgc {u_n}=1\,\,\,\forall n \in \mathbb{{N}"*}

Néu {u_1} = -1 thi ta dwoc {u_n}=1\,\,\,\forall n \ge 2

*

Trwdng hop 2:
Néu $-1<{u_1}

Chirng minh quy nap ta dugc: {u_n}=\cos\left({{2{n-1}}\alpha} \right).

* Trwdng hop 3: Néu {u_1}>1 thi ta dat {u_1}=ch \alpha. Chirng minh quy nap ta dwgc {u_n} = ch\left( {24n -
1M\alpha } \right)

Lwu y: {u_1} = ch\alpha \Leftrightarrow {u_1} = \frac{{{eMalpha } + {e/ - \,\alpha }}}}{2}. Giai phwong trinh ta chi can
chon mot nghiém e\alpha}.

Khi do: {u_n} = \frac{{{{\left( {{eMalpha }} \right)}}{2Xn - 1}}}} + {\left( {{e"{ - \,\alpha }}} \right)}{2"{n - 1}}}}}}{2}

* Trworng hop 4: Néu ${u_1}

Cac dang day sb quy vé dang 1
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1.1. Dang: \left\{ \begin{array}{I} \mathbf{\textbf{Cho}\,\,{u_1}\\ \mathbf{{u_{n + 1}} = u_n"2 - 2\, \,\,\forall n \in
\mathbb{N"*}} \end{array} \right.

bat {u_n}=2 {x_n} ta dwoc: \left\{ \begin{array {1} {x_1} = \frac{1H{2Ku_11\ {x_{n + 1}} = 2x_n"2 - 1\ \forall n \in
\mathbb{N"*} \end{array} \right.

1.2. Dang: \left\{ \begin{array}{I} \mathbf{\textbf{Cho}\,\,{u_1}}\\ \mathbf{{u_{n + 1}} = au_n"2 - \frac{2}{a}\,\,,\,\,\forall
n \in \mathbb{N*}} \end{array} \right.\,\,\,\\,\,\,\,\\mathbf{\left( {a \ne 0} \right)}

bat {u_n}= \dfrac{2}{a} {x_n} ta dwgc: \left\{ \begin{arrayXI} {x_1} = \frac{a}{2Ku_11\\ {x_{n + 1}} = 2x_n"2 -
1\,,\,\,\forall n \in \mathbb{N"*} \end{array} \right.

1.3. Dang: \left\{ \begin{array XI} \mathbf{ \text{Cho}\\,{u_1}\\ \mathbf{u_{n + 1}} = au_n"2 + b{u_n} + c\,,\,\,\forall
n \in \mathbb{N**}} \end{array} \right.\,\,\,\,\,\,\,\,\,\,\\,\,\\,\mathbf{\left( {a \ne 0,\,c = \frac{{{b"2} - 2b - 8}}{{4a}}} \right)}

Ta d&t: {u_n}=p {x_n} +q, thé vao gia thiét va tim p,q dé ta dwoc: {x_{n + 1}} = 2x_n"2 - 1

1.4. Dang: \left\{ \begin{array}{I} \mathbf{ \text{Cho\\,{u_1}\\ \mathbf{{u_{n + 1}} = u_n"2 - 2{&@N{2"n})\\,,\,\,\forall
n \in \mathbb{N"}} \end{array} \right. \\,\\,\,\,\, \mathbf{(a \ne 0)}

bat {u_n} = 2{aN{24n - 1}}}}{x_n} ta dwoc: \left\{ \begin{array K} {x_1} = \frac{1}{{2a}{u_17\\ {x_{n + 1}} = 2x_n"2 -
1\,,\,\forall n \in \mathbb{N"*} \end{array} \right.

1.5. Dang: \left\{ \begin{array X1} \mathbf{ \text{Cho}\,\,{u_1}\\ \mathbf{{u_{n + 1}} = 2{&a™{2"n}}}u_n"2 - {a"\left( {n +
13 \right){2*n} 0\, \\\,\orall n \in \mathbb{N**}} \end{array} \right.\,\,\,\\,\\,\\,\, \mathbf{\left( {a \ne 0} \right)}

bat {u_n} = {&aMn{2%n - 1}}}Kx_n} ta dwoc: \left\{ \begin{arrayXI} {x_1} = \frac{1{aKu_1\\ {x_{n + 1}} = 2x_n"2 - 1
\end{array} \right.

1.6. Dang: \left\{ \begin{array}{I} \mathbf{ \text{Cho\\,\,{u_1} \ge - 2)\\ \mathbf{{u_{n + 1}} = \sqrt {2 + {u_n}}
\,;\,\,\forall n \in \mathbb{N**}} \end{array} \right.

Ta xét cac trwdng hop sau:
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* Trworng hop 1: Néu - 2 \le {u_1} \le 2 thi ta dat {u_1}=2\cos \alpha;\,\,\, \alpha \in \left({0, \pi} \right) réi 4p dung
cbng thirc 1 + \cos \alpha = 2{\cos "2}\frac{\alpha X2}, chirng minh quy nap ta dwoc: {u_n} = 2\cos \frac{\alpha }
{2Nn - 1390, ,\\,\orall n \in \mathbb{N"*}

* Trwdng hop 2: Néu {u_1}>2 thi ta dat {u_1} = 2ch\alpha réi ap dung céng thirc 1 + ch\left( {2\alpha } \right) =
2c{h"2N\alpha , chirng minh quy nap ta dwgc: {u_n} = 2ch\frac{\alpha X{{2%n - 13\, ,\,\,\forall n \in \mathbb{N"*}

1.7. Dang: \left\{ \begin{array}{I} \mathbf{ \text{Cho}\,\,{u_1}\ \mathbf{{u_{n + 1}} = 2{u_n}\sqrt {1 + u_n"2}
\,,\,\\,\forall n \in \mathbb{N**}} \end{array} \right.

Dat sh \alpha = {u_1}, giai phwong trinh dé tim eMalpha

Chirng minh quy nap ta duoc: {u_n} = sh\left( {{2{n - 1}}\alpha } \right) = \dfrac{{{{\left( {{eMalpha }} \right)}}{2/{n -
11} - {Neft( {{e’ - \\alpha }}} \right)}X{2Xn - 1}}11H2}

Dang mé rong: \left\{ \begin{arrayKI} \text{Cho}\,\,{u_11\\ {u_{n + 1}} = b\left( {{u_n} + c} \right)\sqrt {u_n"2 +
2c{u_n} + {c"2} + {a"2}} - c\,\,\,\forall n \in \mathbb{N**} \end{array} \right. V&i a,\,b >0 va ab=2

1.8. Dang: \left\{ \begin{array}{I} \mathbf{ \text{Cho}\,\,{u_1} > 1]\ \mathbf{{u_{n + 1}} = a.{u_n} + b\sqgrt {u_n"2 - 1}
\,,\,\,\forall n \in \mathbb{N**}} \end{array} \right.\\\,\,\\textbf{v&ip\\,\, \mathbf{a>0}\\,\ \textbf{ vaj\ \,\,\,\mathbf{ a2 -

b"2 =1}

Dat \left\{ \begin{array ¥} ch\beta = a\\ sh\beta = b \end{array} \right., giai hé dé tim {e"\beta } va dat \left\{
\begin{array ¥} ch\alpha = {u_1}\\ sh\alpha = \sqrt {u_172 - 1} \end{array} \right., gidi hé dé tim {eMalpha }

Ta dwoc: {u_2} = ch\alpha .ch\beta + sh\alpha .sh\beta = ch\left( {\alpha + \beta } \right)

Chirng minh quy nap ta dwoc: {u_n} = ch\left[ {\alpha + \left( {n - 1} \right)\beta } \right]\, = \frac{{\left( {{eMalpha }}
\right){{\left( {{eM\beta }} \right)}¥n - 1}} + \left( {\frac{1}{{{eMalpha }}}} \right {{\left( {\frac{1}{{{eMbeta }}}} \right)}n -
12\ \ \orall n\in \mathbb{N"*}

Dang mé rong: \left\{ \begin{array I\ text{Chop\,\,{u_1M\\ {u_{n + 1}} = \frac{{{u_n}}}{{a + \sqgrt {cu_n"2 + b}
ML\ W\ orall no\in \mathbb{N”*} \end{array} \right. wi\alpha > 0,\\\a>0va a2 -b =1

Bién dbi: \frac{1X{{{u_{n + 1}}}} = \frac{{a + \sqrt {cu_n"2 + b} }{{u_n}}} = a\left( {\frac{1{{u_n}}}} \right) + \sqrt {c +
b\left( {\frac{1}{{u_n"2}}} \right)} . D&t {x_n} = \frac{1}{{{u_n}}} ta dwa v& dang trén

1.9. Dang: \left\{ \begin{array}{I} \mathbf{ \text{Cho\\,{u_1}\\ \mathbf{{u_{n + 1}} = \frac{{2{u_n}}}{{1 +
u_n2I\, \,\\forall n \in \mathbb{N"*}} \end{array} \right.
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Dang nay ta chia trwd'ng hop nhw sau:

* Néu {u_1}=1 hay {u_1}=-1 thi {u_n}=1 hay {u_n}=-1

* Néu -1 < {u_1} < 1 thi ta dat {u_1}=th \alpha

Chirng minh quy nap ta dwgc: {u_n} = th\left( {{2¥n - 1})\alpha } \right) = \frac{{{{\left( {{eMalpha }} \right)}*{{2*n -
T - {{left( {{e - \\alpha }}} \right)}{2%n - 1IIIK{{Meft( {{e"\alpha }} \right)}X{2%n - 1}}}} + {\left( {{e{ - \,\alpha }}}
\right))A{2n - 133} = \frac{{{{\left( {{e{2\alpha }}} \right)}X{{2n - 1}}}} - 1}K{{\left( {{e{2\alpha }}} \right) +

1, \\\,Morall n \in \mathbb{N"*}

* Néu {u_1} 1 thi ta dat {u_1} = \coth \alpha = \frac{1}{{th\alpha }}

Chirng minh quy nap ta dwoc: {u_n} = th\left( {{2{n - 1}}\alpha } \right) = \frac{{{{\left( {{e’{2\alpha }}} \right)}{{2{n -
1 - 1IK{Qleft( {{e{2\alpha }}} \right) + 13}, ,\,\,\forall n \ge 2

1.10. Dang: \left\{ \begin{array X1} \mathbf{ \text{Cho}\,\,{u_1}\ \mathbf{{u_{n + 1}} = 4u_n"3 - 3{u_n}\, \\,\forall n
\in \mathbb{N**}} \end{array} \right.\,\\,\,\\,\,\\,\,\,\\mathbf{\left( a \right)}

va \left\{ \begin{array}{l} \mathbf{ \text{Cho}\,\,{u_1}}\\ \mathbf{{u_{n + 1}} = 4u_n”"3 + 3{u_n}\, \,\,\forall n
\in \mathbb{N*}} \end{array} \right.\\,\,\\,\,\,\,\,\\mathbf{\left( a \right)}

V&i dang 1.10a) Ta xét cac trwdng hop sau:

* Trworng hop 1: Néu {u_1}=1 hay {u_1}=-1 thi ta dwoc {u_n}=1 hay {u_n}=-1,\,\,\,\,\,\,\forall \in \mathbb{N"*}

* Trwong hop 2: Néu $-1 < {u_1}

Chirng minh quy nap ta dwoc: {u_n} = \cos \left( {{3%{n - 1})\alpha } \right)

* Trworng hop 3: Néu {u_1}>1 thi ta dat {u_1}=ch \alpha.

Chirng minh quy nap ta dwoc: {u_n} = chlleft( {3"(n - 1}halpha } \right) = \frac{{{\left( {{eNalpha }} \right)}{3(n -
111+ {Veft( {{e"\alpha }} \right)}{3%n - 1}}}}1H2}

* Trwong hop 4: Néu ${u_1}

Chtrng minh quy nap ta dwoc: {u_n} = - \,chlleft( {{3)n - 1})\alpha } \right) = -\, \frac{{{{\left( {{e"\alpha }}
\right)}N{3%n - 1331} + {{Meft( {{e"\alpha }} \right)}{3Nn - 1}}}}}H{2}
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V&i dang 1.10b) ta dat {u_1}=sh \alpha. Chirng minh quy nap ta dwoc: {u_n} = sh\left( {{3n - 1}}\alpha } \right) =
\\frac{{{{\left( {{e"\alpha }} \right)}"{{3%n - 1}}}} - {\left( {{eNalpha } \right)}"{3Xn - 1}}}}}{2}

Cac dang day sb quy vé dang 1.10.

1.10.1. Dang: \left\{ \begin{array}{I} \text{Cho}\,\,{u_1M\ {u_{n + 1}} = au_n”"3\, \pm 3{u_n}\\,;;\,\,\forall n \in \mathbb
{N*}\end{array} \right \\\\\\\left( {a > O} \right)

Nhan xét: Ta tim cach quy V& dang trén nhw sau: Dat {u_n}=b{v_n}.

Thé vao gia thiét ta dwoc: b{v_{n + 1}} = a{b"3}v_n"3 \pm 3b{v_n} \Rightarrow {v_{n + 1}} = a{b"2}v_n"3 \pm 3{v_n}

Ta can tim b sao cho a{b"2} = 4 \Leftrightarrow b = \frac{2}{{\sqrt a }}

1.10.2. Dang: \left\{ \begin{array{I} {u_1} = \alpha \ {u_{n + 1}} = au_n"3 + bu_n”"2 + c{u_n} + d\,,\,\,\forall n \in
\mathbb{N"*} \end{array} \right.

wi a>0,\,c = \frac{{{p"2}}K{3a}}\,,\,\,d = \frac{{b\left( {c - 3} \right)}}{{9a}}\, \,\,\alpha > -\ \frac{b}{3a}} hay a>0,\,c =
\frac{{{b"2} + 9a}}{{3aj\,,\,\,d = \frac{{{p"3} + 18ab}}{{27{a"2}})\,,\,\,\alpha > \frac{2}{{\sqrt a }} - \frac{b}{{3a}}

Dat {u_n}=a{v_n}+b, thé vao gia thiét réi tim hai s6 a, b sao cho {v_{n + 1}} = 4v_n"3 \pm 3{v_n}

1.11. Dang: \left\{ \begin{array}{I} \mathbf{ \text{Cho}\,\,{u_1}}\\ \mathbf{{u_{n + 1}} = 8u_n™ - 8u_n"2 + 1\,,\,\,\forall
n \in \mathbb{N*~}} \end{array} \right.\,\\,\,\\\\,\,\\mathbf{\left( a \right)}

va \left\{ \begin{array}{I} \mathbf{ \text{Cho}\,\,{u_1}\\ \mathbf{{u_{n+1}}=\left( {8u_n"3+4{u_n}} \right)\sqrt {1+u_n"2}
\,,\,\,\forall n \in \mathbfN*}\end{array \right.\,\,\\\\,\,\,\mathbf{\left( b \right)}

V&i dang 1.11a) Ta xét cac trwdng hop sau:

* Tredng hop 1:

Néu {u_1} = 1 thi ta dwoc {u_n} = 1,\,\,\forall \in \mathbb{N"*}

Néu {u_1} = — 1 thi ta dwoc {u_n} = 1,\,\,\forall n \le 2
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* Trworng hop 2: Néu — 1 < {u_1} < 1 thi ta dat {u_1} = \cos \alpha;\,\,\,\\alpha \in \left({0; \pi} \right).

Chirng minh quy nap ta dwoc: {u_n} = \cos \left( {{4{n - 1})\alpha } \right)

* Trworng hop 3: Néu {u_1} > 1 thi ta d&t {u_1} = ch \alpha.

Ching minh quy nap ta dwoc: {u_n} = ch\left( {{4n - 1})\alpha } \right) = \frac{{{{\left( {{eMalpha }} \right)}{{4*n -

1} + {Meft( {{e"alpha }} \right)}Y{4{n - 1}}}}}{2}
* Trwdng hop 4: Néu {u_1}< — 1 thi ta d&t — {u_1} = ch \alpha.

Chirng minh quy nap ta duec: {u_n} = \,ch\left( {{4%n - 1})\alpha } \right) = \frac{{{{\left( {{eMalpha }} \right)}{4n -
1 + {Meft( {{eMalpha }} \right)}{4{n - 131120, ,\,\,\forall n \ge 2

V&i dang 1.11b) ta dat {u_1} = sh \alpha. Ching minh quy nap ta dwoc: {u_n} = sh\left( {{4{n - 1})\alpha } \right) =
\\frac{{{{\left( {{e"\alpha }} \right)}{{4{n - 1}}}} - {{\left( {{eM\alpha }} \right)}{{4n - T}}}}}K2}

1.12. Dang: \left\{ \begin{array}{I} \mathbf{ \text{Cho}\,\,{u_1}}\\ \mathbf{{u_{n + 1}} = \frac{{u_n"3 + 3{u_n}}}{{1 +
3u_n”2})\, \,\\forall n \in \mathbb{N"*}} \end{array} \right.

Ta xét cac trwdng hop sau:

*Néu{u 1}=1hay {u 1}=—1thi{un}=1hay{un}=-1

*Néu — 1 < {u_1} < 1 thi ta d&t th \alpha ={u_1}.

Chirng minh quy nap ta dwgc: {u_n} = th\left( {{3{n - 1})\alpha } \right) = \frac{{{{\left( {{e"{2\alpha }}} \right)}{{3%n -

1 - H{Eeft( {{e{2\alpha }}} \right)}{3Xn - 1}}}} + 1}}
* Néu {u_1} 1 thi ta dat coth \alpha ={u_1}.

Chiarng minh quy nap ta dwoc: {u_n} = \coth \left( {{3n - 1})\alpha } \right) = \frac{{{{\left( {{e’{2\alpha }}}
\right)}¥{3n - 111} + 13H{{{\left( {{e{2\alpha }}} \right)}"{3n - 1}}}} - 1}}

Bay gi®, chung ta hay xét mét sb vi du sau.

Vi du 1: Tim s6 hang tdng quat ctia day sé ({u_n}) dinh b&i: \left\{ \begin{array }{I} {u_1} = \frac{1{3\\ {u_{n + 1}} =
3u_n"2 - \frac{2}{3})\, \,\,\forall n \in \mathbb{N**} \end{array} \right.
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Giai: Dat {u_n} = \frac{2}{38}{x_n} ta duwoc day sb ({x_n}) dinh b&i: \left\{ \begin{array{I} {x_1} = \frac{1}{2)\\ {x_{n +
13} = 2x_n"2 - 1\,\,\forall n \in \mathbb{N"*} \end{array} \right.

Ta c6: {x_1} = \cos \frac{\pi }3}. Gia st {x_n} = \cos \left( {{2Nn - 1}\frac{\pi }{3}} \right). Khi d6 {x_{n + 1}} = 2{\cos
MNleft( {{2X4n - 1\ frac{\pi ¥3}} \right) - 1 = \cos \left( {{2*n\frac{\pi X3}} \right)

Vay: {x_n} = \cos \left( {{24n - 1}}\frac{\pi }{3}} \right) suy ra {u_n} = \frac{2K{3}\cos \left( {{2Xn - 1})\frac{\pi ¥3}}
\right)

Vi du 2: Tim sé hang tdng quat cta day sé ({u_n}) dinh b&i: \left\{ \begin{array}{I} {u_1} = \frac{{15}{2)\ {u_{n + 1}
= u_n"2 - {2.3N{2"}}},\\,\orall n \in \mathbb{N**} \end{array} \right.

Giai: Dat {u_n} = {2.3N{2n - 1}}}{x_n} ta dwoc day sb ({x_n}) dinh b&i: \left\{ \begin{array I} {x_1} = \frac{5}
{4\ {x_{n + 1}} = 2x_n"2 - 1\ \\forall n \in \mathbb{N"*} \end{array} \right.

bat ch\alpha = \frac{5}{2} \Leftrightarrow \frac{{{eM\alpha } + {e/ - \,\alpha }}}{2} = \frac{5}4}, gidi phwong trinh ta
chon nghiém {eMalpha } = 2

Ta c6: {x_1} = ch\alpha . Gia st {x_n} = ch\left( {{2{n - 1}}\alpha } \right). Khi do: {x_{n + 1}} = 2c{h*2\left( {{2%n -
1Malpha } \right) - 1 = ch\left( {{2”n}\alpha } \right)

Vay: {x_n} = ch\left( {{2n - 1})\alpha } \right) = \frac{{{{\left( {{eMalpha }} \right)}*{2Nn - 1}}}} + {\left( {{e*{ - \,\alpha
I \right){2%n - 1312} = \frac{{2%{2%n - 13} + {\left( {\frac{1{2}} \right)}"{{2X{n - 1}}}}}{2} suy ra {u_n} =
{62 - 131} + {Meft( {Mrac{3K2}} \right)X{2Xn - 1}}}}

Vi du 3: Tim s6 hang téng quat cla day s ({u_n}) dinh b&i:

\left\{ \begin{array{I} {u_1} = 3\\ {u_{n + 1}} = \sqrt {2 + {u_n}} \,,\,\,\forall n \in \mathbb{N**} \end{array} \right.

Giai: bat {u_1} = 2ch\alpha \Leftrightarrow 3 = {eMalpha } + {€*{ - \,\alpha }}. Gidi phwong trinh ta chon nghiém
{eMalpha } = \frac{{3 + \sqrt 5 }}{2}

Gia str {u_n} = 2ch\frac{\alpha }{{{2{n - 1}}}}. Khi d6: {u_{n + 1}} = \sqrt {2 + 2ch\frac{\alpha X{{2"n - 1}}}}} = \sqrt
{2\left( {1 + ch\frac{\alpha }{{{2{n - 1}}}}} \right)} = \sqrt {4c{h"2\frac{\alpha K{{2"n}}}} = 2c{h"2\frac{\alpha K{{2"n}}}
Vay: {u_n} = 2ch\frac{\alpha X{{2A{n - 1}}}} = {\left( {{eMalpha }} \right)\frac{1K{{2Xn - 1}}}}}} + {left( {\frac{1}
{{{eMalpha }}}} \right){\Mrac{1{{{2n - 1}}}}}} = {\left( {\frac{{3 + \sart 5 }{2}} \right){Mrac{1{{{2Xn - 1H}}}} + {\left(
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{Mfrac{{3 - \sqrt 5 }}{2}} \right)\frac{1}{{{2n - 1}, .\,\\,\forall n \in \mathbb{N"*}

Con tiép... Phan I

M¢&i cac ban tham gia thdo luan tai: http://diendantoanhoc.net/forum/index.php?showtopic=73743
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