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HAM SO
A. So lwge mdt so tinh chat.
1) Dinh nghia mét ham so.
Cu phép: > Ff: = x —> F (X);
*Pé tinh gia tri ham sb tai x =a ta ding lénh: > F(a); .
Vi du:
Xac dinh ham s6 y = f (x)=x*-3x+5.
+Nhap vao Maple:
>Fi= X -> xX"M2-3*x+5;

fi=x—>x*-3x+5

+Tinh gi4 tri cia ham sé khi x =-3;x = %; X = _é )
>f(-3),F(1/3),F(-2/5);
23 37 159
"9’ 25
{O ket qud trén ta hiéu: f(-3)=23;f 11237 —gj _159,y
3 9 5 25

2) Xdc dinh ham so f tie mgt biéu thive p(X).
Cu phép: > f: =unapply(p,Xx); .
Vi du:
Cho biéu thitc p(x)=sin3x-2x.
+ Thanh lap ham s f dwa vao biéu thuc p:
>p:=sin(3*x)-2*x"2;
p :=sin(3 x) — 2 x

> f:=unapply(p,Xx);
f:=x— sin(3x) -2 x?

+ Tinh gid tri cia ham sé fkhi x = %:
> F(Pi/18);
1=
2 162
3) Ham sé hop ciia ham sé fva ham sé g {f(g(x))}.
Cu phép: > (fFeg)(X); .
Vi du:
Cho hai ham s y = f (x)=x*; y = g(x) =+/2x+3.
+ Nhap hai ham sé trén vao Maple:
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> Fr=x->x"2;
g:=x->sqrt(2*x+3);
fi=x—x?

g:=X—>42%X+3
+ Xéc dinh ham s6 hgph (x) = f (g(x)):

>h1l:=(f@g) (X); L moyas
=2 X+

+ Xéc dinh ham s6 hop h, (x) = g ( f (x)):
>h2:=(g0) (O ;
h2 :=./2x"+3

a.Hamsé £V (x) _{f(f(...£()), n chit f}.
Caphép: > (fo@n)(x);.

Vi du:

Cho hamso: f(x)=

X
v1+x2.
Tim cac ham sb f (f (x));f(3)(x);f(4)(x).

+Nhap ham sé f:
> F1=x->x/sqrt(1+x"2);

+Tim cac ham sérhop:
- Xéac dinh ham so f1:= f(f(x));
> F1:=(f002) (X);

Lam gon f1 bang cac 1énh sau:
>simplify(sgrt((denom(f1l))"2)):
fl:=numer(f1)/(%);

- Xac dinh ham sé £2:= f(f(f(x)));
> f2:=(FfRA3) (X);
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X
f2 = - -
X
1+ x? 1+1X2 1+ 2
X
B A

1+ x?

Lam gon f2 bang cac 1énh sau:
>simplify(sgrt((denom(f2))"2)):
2:=numer (t2)/ (%) ;

- Xac dinh ham s6 £3:= f9(x);
> F3:=(f0@4) (X):
simplify(sqgrt((denom(f3))"2)):
3:=numer(f3)/(%);

X

JAxE+1

Qua cac két qua trén ching ta co thé du doan duoc : f (n) (x)=

f3 =
X

V1+nx?
5. Ham sé cho béi nhiéu céong thire.
Pé xac dinh ham sé cho bai nhiéu cong thirc ta dung thi tuc két hop cac ham diéu
Kién if... then.. .else .
Vidu1:
2|X|—1 néu x < -2

\/2X2 +1 néux>-2

(Bai tap 29/tr159 SGK BS&GT 11 _nang cao).
+C0 thé xac dinh ham s6 trén trong Maple bang 1énh nhu sau:
>f:=proc(x) 1T x<=-2 then 2*abs(x)-1 else sqgrt(2*x"2+1) end
if end proc;
f:=proc (x) if x < -2 then 2xabs(x) — 1 else sqrt(2xx"2 + 1) end if end proc

Xéthamsé y = f(x)={

+ Tir d6 c6 thé tinh gia trj ciia ham so.

Chang han tinh f (-1), f (_75) nhu sau:

>f(-1); [
3
>F(-5/2);
4
Vidu 2:
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—2(X— 2) néu —1<x<1

\/X2 -1 néu x>1

Tinh f(-1); f(0,5); f [%) f(1);f(2).

(Bai tap 10/tr46_SGK DS 10 néng cao)
+ Nhap ham so vao Maple:

Xétham s y = f(x):{

> f:=proc(x)
if x>=-1 and x<1 then -2*(x-2) elif x>=1 then sqrt(x"2-1)
end if
end proc;
f:=proc (x)
if -1<xand x<1then —2xx + 4 elif 1 < x then sqrt(x"2 - 1) end if
end proc
+ Tinh céc gié tri ctia ham sb:
>f(-1);
6
>F(0.5);
3.0
>a=sqrt(2)/2:
f(evalf(a));
2.585786438
>f(1);
0
>F(2);
/3

ee C thé dinh nghiia chuan mot ham sé cho boi nhiéu cong thirc bang ham
‘piecewise’ theo cu phap sau:

> piecewise(condl, f1l, cond2, 2, .);
Viduy:

—2(X—2) néu —1<x<1

\/x2 -1 néu x=>1

Tinh f(-1); f(0,5); f (%} f(1); f(2).

(Bai tap 10/tr46_SGK DS 10 nang cao)
+ Xac dinh ham so trong Maple nhu sau:
> F:=x->piecewise(x<0,2*x,x>=0,x"2-X);

Xéthamsé y = f(x)={
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f:=x — piecewise(x < 0, 2 X, 0 < X, X* — X)

+ Tinh céc gié tri ctia ham sb:
>T(sqrt(2)/2);

|2
2

N | =

»Nhdn xét: dung tha tuc ‘piecewise’ dé xdy dung ham cho bdi nhiéu cong
thire thuan tién va mang tinh dac trung cia mdt ham so hon so véi dung thu tuc
tu tao ‘proc(x) ...if...then...".

11. D6 thi ham sb.
1). Vé dé thi ham sé y = f (x).

Cu phap: > plot( f,x,opts );
> plot( f,x=x0..x1,y=y0..yl,opts );
Trong do: - f: 12 biéu thirc 4n s x;

- options: cac thudc tinh lién quan dén do thi;
- X0.. x1: khoang [x0; x1] trén truc Ox;
- y0..y1: khoang [y0..y1] trén truc Oy.
Céc option lién quan dén d6 thi:
* Color: Mau ctia do thi gdm cac mau co ban véi cac “tir khoa” nhu sau:

New Color Name(s) Old Color Name(s) RGB (0-255)
"AliceBlue" - [240, 248, 255]
"AntiqueWhite" - [250, 235, 215]
"Aqua'',"'Cyan" "‘cyan"' [ 0, 255, 255]
"Aquamarine" - [127, 255, 212]
- "'aquamarine’ [112, 219, 147]
"Azure"' - [240, 255, 255]
""Beige" - [245, 245, 220]
"Bisque" - [255, 228, 196]
"Black" "black" [ O, o, 0]
"BlanchedAlmond" - [255, 235, 205]
"Blue" "blue" [ O, 0, 255]
"BlueViolet" - [138, 43, 226]
"Brown" "brown" [165, 42, 42]
"Bur lywood" - [222, 184, 135]
""CadetBlue" - [ 95, 158, 160]
"Chartreuse" - [127, 255, 0]
""Chocolate" - [210, 105, 30]
"Coral™ - [255, 127, 80]
- ""coral" [255, 127, o]
"CornflowerBlue™ - [100, 149, 237]
"Cornsi k" - [255, 248, 220]
"Crimson™ - [220, 20, 60]
"DarkBlue" - [ O, 0, 139]
"'"DarkCyan™ - [ 0, 139, 139]
"DarkGoldenrod" - [184, 134, 11]
"DarkGray","'DarkGrey" - [169, 169, 169]
"DarkGreen"" - [ O, 100, 0]
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""DarkKhaki" - [189, 183, 107]
"'DarkMagenta’ - [139, 0, 139]
"DarkOliveGreen" - [ 85, 107, 47]
"DarkOrange"’ - [255, 140, 0]
""DarkOrchid" - [153, 50, 204]
""DarkRed" - [139, 0, o]
"DarkSalmon* - [233, 150, 122]
"DarkSeaGreen" - [143, 188, 143]
"DarkSlateBlue" - [ 72, 61, 139]
"DarkSlateGray","DarkSlateGrey"" - [ 47, 79, 79]
"DarkTurquoise" - [ 0, 206, 209]
"DarkViolet" - [148, 0, 211]
""DeepPink™ - [255, 20, 147]
"'DeepSkyBlue" - [ 0, 191, 255]
"DimGray","DimGrey" - [105, 105, 105]
"'DodgerBlue” - [ 30, 144, 255]
"Feldspar™ - [209, 146, 117]
"Firebrick"” - [178, 34, 34]
"FloralWhite" - [255, 250, 240]
"ForestGreen" - [ 34, 139, 34]
"Fuchsia", ""Magenta" ""magenta" [255, 0, 255]
"Gainsboro” - [220, 220, 220]
"GhostWhite" - [248, 248, 255]
"Gold" - [255, 215, o]
- "'gold" [204, 127, 50]
"Goldenrod" - [218, 165, 32]
"Gray","Grey" - [128, 128, 128]
"Green"' - [ 0, 128, 0]
"GreenYellow" - [173, 255, 47]
""Honeydew" - [240, 255, 240]
"HotPink" - [255, 105, 180]
"IndianRed" - [205, 92, 92]
"Indigo" - [ 75, 0, 130]
"lvory" - [255, 255, 240]
"Khaki" - [240, 230, 140]
- "khaki"" [159, 159, 95]
""Lavender™ - [230, 230, 250]
""LavenderBlush" - [255, 240, 245]
"LawnGreen"' - [124, 252, 0]
""LemonChiffon" - [255, 250, 205]
"LightBlue" - [173, 216, 230]
"LightCoral™ - [240, 128, 128]
"LightCyan" - [224, 255, 255]
"LightGoldenrod™ - [238, 221, 130]
"LightGoldenrodYellow™ - [250, 250, 210]
"LightGray", " "LightGrey" - [211, 211, 211]
"LightGreen" - [144, 238, 144]
"LightPink" - [255, 182, 193]
"LightSalmon" - [255, 160, 122]
"LightSeaGreen" - [ 32, 178, 170]
"LightSkyBlue" - [135, 206, 250]
"LightSlateBlue" - [132, 112, 255]
"LightSlateGray","LightSlateCGrey" - [119, 136, 153]
"LightSteelBlue" - [176, 196, 222]
"LightYellow" - [255, 255, 224]
"Lime" ‘'"green"’ [ 0, 255, 0]
"LimeGreen" - [ 50, 205, 50]
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"Linen" - [250, 240, 230]
""Maroon"' - [128, o, 0]
- ""'maroon"’ [142, 35, 107]
""MediumAquamarine" - [102, 205, 170]
"MediumBlue" - [ O, 0, 205]
"MediumOrchid" - [186, 85, 211]
"MediumPurple™ - [147, 112, 219]
"MediumSeaGreen™ - [ 60, 179, 113]
"MediumSlateBlue" - [123, 104, 238]
"MediumSpringGreen®' - [ 0, 250, 154]
"MediumTurquoise" - [ 72, 209, 204]
"MediumVioletRed" - [199, 21, 133]
"MidnightBlue" - [ 25, 25, 112]
"MintCream" - [245, 255, 250]
"MistyRose" - [255, 228, 225]
""Moccasin® - [255, 228, 181]
"NavajoWhite" - [255, 222, 173]
"Navy",""NavyBlue" - [ O, 0, 128]
- "navy"' [ 35, 35, 142]
"OldLace™ - [253, 245, 230]
"Olive" - [128, 128, 0] |
"OliveDrab" - [107, 142, 35]
"Orange" - [255, 165, 0]
- "orange" [204, 50, 50]
"OrangeRed" - [255, 69, 0]
"Orchid"” - [218, 112, 214]
"PaleGoldenrod - [238, 232, 170]
"PaleGreen - [152, 251, 152]
"PaleTurquoise" - [175, 238, 238]
"PaleVioletRed" - [219, 112, 147]
""PapayaWhip" - [255, 239, 213]
""PeachPuff" - [255, 218, 185]
"Peru" - [205, 133, 63]
"Pink" "pink"” [255, 192, 203]
"Plum" - [221, 160, 221]
- "plum” [234, 173, 234]
""PowderBlue" - [176, 224, 230]
"Purple” - [128, 0, 128]
""Red" "red" [255, 0, 0]
""RosyBrown" - [188, 143, 143]
"RoyalBlue" - [ 65, 105, 225]
""'SaddleBrown" - [139, 69, 19]
"Salmon™ - [250, 128, 114]
""'SandyBrown" - [244, 164, 96]
""'SeaGreen" - [ 46, 139, 87]
""Seashel I - [255, 245, 238]
"Sienna" - [160, 82, 45]
- "sienna” [142, 107, 35]
“Silver” 'gray', "'grey" [192, 192, 192]
"'SkyBlue™ - [135, 206, 235]
"SlateBlue" - [106, 90, 205]
"SlateGray","SlateGrey" - [112, 128, 144]
""Snow"’ - [255, 250, 250]
"'SpringGreen” - [ 0, 255, 127]
"'SteelBlue" - [ 70, 130, 180]
"Tan" - [210, 180, 140]
- ""tan" [219, 147, 112]
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"Teal" - [ 0, 128, 128]
"Thistle" - [216, 191, 216]
"Tomato" - [255, 99, 71]
"Turquoise" - [ 64, 224, 208]
- "turquoise" [173, 234, 234]
"Violet" - [238, 130, 238]
- “violet” [ 79, 47, 79]
"VioletRed" - [208, 32, 144]
"Wheat" - [245, 222, 179]
- “"wheat" [216, 216, 191]
"White" "white" [255, 255, 255]
"WhiteSmoke" - [245, 245, 245]
"Yellow" “yellow" [255, 255, 0]
"YellowGreen" - [154, 205, 50]

* style (kiéu do thi): gdm 3 dang point (diém), line (dudng thing), patch.

* axes (dang hé truc hién thi) : gdm cac dang boxed, frame, none, normal

* coords (loai hé toa d6): gdm cac dang bipolar, cardioid, cassinian, elliptic,
hyperbolic, invcassinian, invelliptic, logarithmic, logcosh, maxwell, parabolic, polar,
rose, tangent.

* numpoints = n : s6 diém hién thj cua dd thi . Mic dinh 1a numpoint = 50.

* thickness: do day cua do thi. Mic dinh thickness =0 .

* linestyle : kiéu cta duong biéu dién dd thi.

Gom céc dang: solid, dot, dash, dashdot, longdash, spacedash, spacedot . Méc dinh

cua Maple 1a kiéu solid. Chu y, ta ciing c6 the dat gia tri cua linestyle bang cac sé nguyén
tir 1 dén 7 . Mdi s6 tuong tng voi mot kiéu xep theo thir tu trén.

* view=[xmin..xmax, ymin..ymax] : cac khoang gi¢i han trén truc Ox va truc Oy dé hién
thi do thi.

* title: tiéu dé cho db thi.

* tickmarks = [a,b]: gioi han khung nhin db thi.

Vi du:

V& d6 thi ham s6 y =sinx.

Tir d6 suy ra d0 thi cac ham s6: y = —sinx; y =|sinx|; y =sin|x]

(Bai tap 11/tr17_SGK BDS&GT11 nang cao)

+ V& dd thi ham s6 y =sinx trén khoang [ —27;27]:

>plot(sin(x),x=-2*Pi1..2*Pi,title="Do thi ham so y=sin(x)
tren khoang [-2Pi; 2Pi]");
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Do thi ham so y=sin(x) tren khoang [-2P1; 2F1]

+ V& d6 thi ham s6 y =—sinx trén khoang [ - 27;27]:

>plot(-sin(X),x=-2*Pi1..2*Pi1,title="Do thi ham so y=-sin(x)
tren khoang [-2Pi; 2Pi1]");

Do thi ham sa y=-sin(x) tren khoang [-2F1; 2P1]

1
]
I
1
P
=3
| .
-
=]
[ng

+ V& do thi ham s6 y =|sin x| trén khoang [ —27;27]:

>plot(abs(sin(x)),x=-2*Pi..2*Pi,color=black, title="Do thi
ham so y=|sin(x)] tren khoang [-2Pi; 2Pi]");
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Do thi ham so y=|=in(x)| tren khoang [-2F1; 2F1]

%

N N E A A R

>plot(sin(abs(x)) ,x=-2*Pi..2*Pi,y=-
2..2,color=black, tickmarks=[10,10],title="Do thi ham so
y=sin|x] tren khoang [-2Pi; 2Pi]");

Do thi ham so y=sin|x| tren khoang [-2P1; 2P1]

2

Vi du:
V& d6 thi ham s y = x® —3x+ 2 trén khoang [-7; 7].
>plot(XN3-3*x+2,x=-7..7);

10



Kham pha Maple 11. D6 Cao Long. THPT Nam Dong
300

200
1004

Uy 2 s B
=100 1
-200
-3004

Nhdn xét: Chling ta nhan thay cac gia tri hién thi trén truc Oy 1a qua 16n nén kho
thdy rd dang diéu cu thé cia do thi.

Viy ta can gi6i han trén truc Oy dé db thi dugc rd rang va truc quan hon:
>plot(X"3-3*x+2,x=-7..7,y=-6..6);

+Néu khong gi6i han trén 2 truc thi Maple mac dinh x=-10..10 con y tly y. Do dé
do thi duoc hién thi nhu sau:
> plot(xX"3-3*x+2) ;

11
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1000 4

500-

-1000 -

> Qua dé ching ta nhdn thdy, dé vé mét do thi cé tinh triee quan, ¥ rang ching ta
can phai khai bdao thém cac khodng ciia x va'y mot cdach thich hop trong cdu lénh.

* Ciing cé thé vé mét tip hop diém theo tham so cé toa dp dang [f(V), g(0)]:
Vi du:
V& tap hop cac diém M (sinn;cosn) véi ne[0..20].
+Xac dinh tap hop diém trong Maple:
>li:=[[sin(n),cos(n)] $n=0..20];
li:=[[0, 1], [sin(1), cos(1)], [sin(2), cos(2)], [sin(3), cos(3)], [sin(4), cos(4)],

[sin(5), cos(5)], [sin(6), cos(6)], [sin(7), cos(7)], [sin(8), cos(8)],
[sin(9), cos(9)], [sin(10), cos(10)], [sin(11), cos(11)], [sin(12), cos(12)],
[sin(13), cos(13)], [sin(14), cos(14)], [sin(15), cos(15)], [sin(16), cos(16)],
[sin(17), cos(17)], [sin(18), cos(18)], [sin(19), cos(19)], [sin(20), cos(20)]]
+ V& tap hop cac diém trén:
(Cdc diém dwoc hién thi ¢ dang hinh tron, mau xanh)
>plot(li,x=-2..2,y=-2..2, style=point, symbol=circle,
color=blue);

12
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IREEEEENS AT A
1 ay
. ]
i 21{e °
2 -

e Sau day chung ta cling xem mdt d6 thi rat dic biét 6 hinh mér chiéc la duoc vé

trong hé toa d6 cuc (coords=polar). Po 1a b thi ham s:

100(2 —sin7t —2005300

+ Xéc dinh ham sé:

r(t)=

8
100+(t—ﬂj
2

>s := t->100/(100+(t-Pi/2)"8):

r := t -> s(t)*(2-sin(7*t)-cos(30*t)/2):

+ V& d6 thi ham s r(t):
>plot([r(v),t,t=-Pi/2..3/2*Pi],

numpoints=2000,coords=polar,axes=normal);

13
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>

*V/& d6 thi ham sé y =sin4x (hinh hoa tdm céanh) trong hé toa d6 cuc:
>plot([sin(4*x),x,x=0..2*Pi1],coords=polar,thickness=3,
color=violet);

e \Vé nhiéu do thi trén cing mét hé truc.

Chang han mudn vé dé thi cac ham sé £ g, h trén cung mét hé truc.

Cu phép:

> plot( [f,g,h], x=x1..x2, y=yl..y2, [optf, optg, opth]);.

Vi du:

V& d6 thi ham s6 y = cosx (mau xanh_kiéu hién thi la dwong cé dé day 1a 2) va
dd thi ham sb y =|cosX| (mau do_ kiéu hién thi la diém dang hinh tron) trén ciing
Mot hé truc.

>plot([cos(x), abs(cos(x))], x=-6..6,y=-2..2,
color=[blue,red],style=[line,point], symbol=circle,
thickness=2, tickmarks=[10,10]);

14
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=

e Vé do thi ham sé cho béi nhiéu cong thirc:

Vi du: (Bai tap 36a/tr60_DS 10 nang cao)

—X+1 néux<-1

—x2+3 néux>-1

+ Lap tha tuc xac dinh ham s6 f:

>f:=proc(x) 1T x<=-1 then -x+1 else -x"2+3 end 1T end proc:
+ V& d6 thi ham so6 f:

>plot(f,-5..5,-5..6);

V& d6 thi ham s6 y :{

15
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2). Vé do thi dong.

Goi lénh: >with(plots):

a) o thi ham s6 ¢6 chita tham sé y = f (x,m).
Cu phap: > animate(plot, [f(x,m),x=a..b],m=ml..m2,option);.
Sau khi nhan enter, xuat hién mot thanh cong cu trén man hinh cé hinh dang:

(m[w] [(]e]o] [«]»] [5]9]

+Chiing ta nhén nat play (™) d xem su bién déi ciia db thi.
+Mudn dirng lai & giai doan nao ta chi can nhan nat stop (IE!)
+Dbé lap lai su chuyén dong cua dd thi ta kich hoat nut @ truge khi nhan nat
play.
+CoOn dé xem su chuyén dong mot 1an ta nhan nat EI trong khi kich hoat play
hoac sau khi play.

Vi du:

Khao sat sy bién ddi db thi cua ho dd thi ham sé: y = mx?.

+ Nhap vao Maple:

>with(plots):

animate( plot, [m*x"2,x=-4..4], m=-3..3 );
= -3.
40
20

16



Kham pha Maple 11. D6 Cao Long. THPT Nam Dong

Trong cau Iénh trén ta cho m e [-3; 3]. Va do thi dau tién xuat hién trén mam hinh

ung véi m=-3.
= Néu mudn xem db thi twong Ung véi timg gia tri cu thé ctia m ta nhan nit stop
rdi kich hoat nut , mdi 1an kich hoat ta dugc mot do thi ung véi mot gia tri cua
m hién & trén man hinh (khung nhin).
+ CO thé biéu dién két qua hién thi cac do thi dudi dang chim bang cach bd sung
thém trong cau lénh mot option co tén trace = n (n+1 1a s6 d6 thi trong chum).
>animate( plot, [m*x"2,x=-4..4], m=-3..3, trace=7,
frames=50 );

m=-3
40

207

Sau khi nhan nut |:| , d0 thi tir tir chuyén dong va két qua s& hién thi 1a:
A= 3.0000

401

201

b) Vé do thi y = f (X) dudi dang vét ciia mot diem M (X; f (X)) chuyén déng.

Cu phap: >animatecurve(f(x),x=a..b, option);.
Vi du:

V& d6 thi ham s6 y = cos2x Véi x e[-27; 2rr].
>with(plots):

animatecurve(cos(x) ,x=-2*Pi..2*Pi1,frames=50);
+ Sau khi nhan Enter, click & khung d6 thi rdi nhan nut |:| dé xem sy chuyén
dong cua diém tao nén do thi.

17
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+Két qua :

Ghi cht: O cau 1énh trén ta c6 khai bdo frames=50 dé hién thi “sé khung nhin”
trong qué trinh chuyén dong cua diém. S6 Frames cang l6n ta cang thay duoc su
dich chuyén “min”_su chuyén dong cham cua diém M.

I11. Mot s6 diém va dwong dic biét c6 lién quan dén ham sb va @b thi
ham so.
Goi lénh : > with(Student[Calculusi]):
1) Tim diém cuwe tri ciia ham sé.
Cu phap: > ExtremePoints( f,x,opts );
> ExtremePoints( f,x=a..b,opts );
> ExtremePoints( f,a..b,opts );
Trong do: - f: 1a ham s bién sb x;
- a..b: 12 khoang chtra diém cuyc tri ;
- opts: 1a numeric. Néu c6 khai bao numeric (true) thi [a..b]=[-10..10], néu
khong khai bao maple mac dinh 1a false.
Vi du: Tim cac diém cuc tri ciia ham s6 f (x) =x* —4x® +2x - 1.
>with(Student[Calculusl]):
T =XN3-4*XN2+2*x+1;
“Cac diem cuc tri cua ham so: ;ExtremePoints( f,x );
fi=x®—4x2+2x+1

Cac diem cuc tri cua ham so:

5]

3 3 '3

2) Tim diém téi han ciia ham sé.
Cu phép: > CriticalPoints( f,x,opts );
> CriticalPoints( f,x=a..b,opts );
> CriticalPoints( f,a..b,opts );
Trong do: - f: 1a ham sd bién sb x;
- a..b: 12 khoang chira diém t6i han;

18
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- opts: 1a numeric. Néu c6 khai bao numeric (true) thi [a..b]=[-10..10], néu

khong khai bao maple mac dinh 1a false.

, N , L2 ,. . R z 1 n n , . )
Vi dy: Tim cac diém t6i han ciia ham s6 y = f (x) = x+——— trén tap xéc dinh cua

x-1

no.

>with(Student[Calculusl]):

f:=x+1/(x-1);

“Cac diem toi han cua ham so: ;CriticalPoints( f,x );

fi=
x+X_l

Cac diem toi han cua ham so:
[0, 1, 2]
, < , .2 L. , \ X X+1
Vi du: Tim cac diém t6i han ctia ham s6 y = —;

trén tap xac dinh cua no.

>with(Student[Calculusl]):
f:=(x+1)/(xX"2-x);
“Cac diem toi han cua ham so: " ;
CriticalPoints( f,x );

X+1

f::X2

- X

Cac diem toi han cua ham so:

[-1-+/2,0,,/2-1,1]
Néu chi xét trén doan [—1; 1] , ta cO cac diém tGi han:
>with(Student[Calculusl]):
f:=(x+1)/(xX"2-x);
“Cac diem toi han cua ham so: " ;
CriticalPoints( f,x=-1..1 );

Cac diem toi han cua ham so:

[0,4/2 -1,1]

3) Piém uén ciia do thi ham sé.
Cu phap: > InflectionPoints( f,x,opts );
> InflectionPoints( f,x=a..b,opts );
> InflectionPoints( f,a..b,opts );
Trong do: - f: 1a ham s bién sb x;
- a..b: 12 khoang chira diém uén;

19
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- opts: 1a numeric. Néu c6 khai bao numeric (true) thi [a..b]=[-10..10], néu

khong khai bao maple mac dinh 1a false.

Vi du: Tim hoanh d¢ cc diém udn cia do thi ham sé y = f (x)=x* - 2x% +3.
>with(Student[Calculusl]):

f:=x"N4-2*x"2+3; "Hoanh do cac diem uon cua do thi ham so:;
T:=InflectionPoints( f,x):T;]

a:=eval (f,x=o0p(1,T)):b:=eval (f,x=0p(2,T)):

"Toa do cac diem uon ;

{(op(1,T).a)}:{(op(2,T).b)};

fi=x*-2x%+3

Hoanh do cac diem uon cua do thi ham so:

[4.4)

3 3

Toa do cac diem uon

/3 22
-39

9
5 2
{3’9

4) Tiép tuyén ciia dé thi ham so.
Cu phap: > Tangent( f,x=c,a..b,opts );
> Tangent( f,c,a..b,opts );

Trong do: - f: 1a ham s bién sb x;
- ¢: la hoanh d6 tiép diém;
- a..b Ia mot khoang chura c.
Néu khong khai bao thi Maple s¢ mic dinh véi khoang a..b = c-1..c+1.
- opts 1a mot option ; option & day c6 thé 1a: functionoptions, output,
pointoptions, showfunction, showpoint, showtangent, tangentoptions, title,
view.

* functionoptions: 12 mot list cac thudc tinh (mau /co d6 thi ham s6 f, ...)
cua function; Theo mic dinh cua Maple, dd thi ham f 1a mot dudng mau
do.

* output: 12 line(dudng thang), slope(hé s6 goc) hodc plot (d6 thi);

* pointoptions: 1a mot list cac thudc tinh (mau /hinh dang,...) cia diém;
Theo mic dinh ctia Maple, tiép diém 1a mot duong tron mau xanh(blue).

* showfunction: duoc khai bao = true hoic false. Néu true thi d6 thi ham s
duogc vé. Mac dinh ctia Maple 1a true khi khai bao showfunction.

* showpoint: dugc khai bao = true hoic false. Néu true thi tiép diém dugc
vé. Mac dinh ctia Maple 1a true khi c6 khai bédo showpoint.
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* showtangent: duoc khai bao = true hoac false. Néu true thi tiép tuyén
dugc vé. Mac dinh ctia Maple 1a true khi c6 khai bao showtangent.
* tangentoptions: 1a mot list cac thudc tinh (mau /hinh dang,...) cua tiép
tuyén; Theo mic dinh cua Maple, tiép tuyén 1a mot dudng thang mau
xanh(blue).
* title: 1a chudi ki tu (tiéu dé cua hinh v&). Néu khong khai bao, mic dinh
cia Maple 1a “The Tangent to the Graph of f(x) = f(x) at the Point (c,
f(c))”.
*view: = [DEFAULT or a..b, DEFAULT or c..d] , trong d6 a..b 1a khoang
gidi han xem trén truc hoanh; c..d l1a khoang gidi han xem trén tryc tung.
Vi du: Viét phuong trinh tiép tuyén cua dd thi ham s y = f (x)=x> -3x+1 tai
diém c6 hoanh do X, = % :
>with(Student[Calculusl]):
To=x"3-3*x"2+1:
“PT Tiep tuyen ; 'y =Tangent(f,x=1/2);

PT Tiep tuyen
__9x 3
=7y

+ Néu khai béo X, =0,5, thi sé dugc Kkét qua:
> F1=xN3-3*x"N2+1:
“PT Tiep tuyen ; "y =Tangent(f,x=0.5);
PT Tiep tuyen

y=-2.25x+ 1.500
+ Néu chi mudn tinh hé ) gbc cua tiép tuyén, ta thuc hién 1énh sau:
(Khai bao thém option: output = slope)
>with(Student[Calculusl]):
T:1=x"3-3*x"2+1:
"He so goc =Tangent(f,x=1/2,output=slope);

He so goc = —
goc =1

+ Néu mudn v& hinh, ta thuc hién céac 1énh:

>with(Student[Calculusl]):
T=x"3-3*x"2+1:

Tangent(f,x=1/2,output=plot,pointoptions=[color=red], title=

"Ttuyen cua d/thi h/so f(x) tar x=1/2",view=[-
1..2,DEFAULT]);
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Ttuyen cua dithi hiso f(x) tal x=1/2

10/5%\*&1152

T
— The tangent at x = 1/2

5) Puwong tigm cén Ciia do thi ham so.

Cu phép: > Asymptotes( f,x,y,opts );
> Asymptotes( f,x=a..b,y,opts );
> Asymptotes( f,a..b,y,opts );

Trong do: - f: 1a ham s mot an;
- a..b la khoang xac dinh cta an x (do nguoi dung khai bdo_néu can);
- y: la tén bién (khai bao cho tiém can xién, ngang,...)

x? —3x+1

Vi du: Tim cac duong tiém can ciia d6 thi ham sé y = f (x)= N
X_

>with(Student[Calculusl]):
Tc:=Asymptotes((x"2-3*x+1)/(x - 1), X):

“Tiem can xien: =op(1,Tc);

“Tiem can dung: =op(2,Tc);
Tiem can xien: = (y=x—2)

Tiemcandung: = (x=1)

Vi du: Tim céc tiém can ciia dd thi hamsé y = f (x) =vx* +x .
>with(Student[Calculusl]):
fr=sgqrt(xX"2+x); -——————————- :
Tcan:=Asymptotes(f, Xx);
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Tcan = '—X-F} =X !
T [y - 2’ y - 2:'
& Truong hop do thi ham sé khong c6 tiém can thi két qua 1a: [ ]!
Chiang han v6i db thi ham s6 y = x3 +1.
>with(Student[Calculusl]):

Fo=x"3+1; ———————————- o

Tcan:=Asymptotes(f, X);

2
Vi du: Tim cac duong tiém can cua d6 thi ham sd y = X2+—X+1
2x°—x-1
(0;5).

>with(Student[Calculusl]):

T =(x"2+x+1)/(2*x"2-x-1); -——————————- o
Tcan:=Asymptotes(f, x=0..5);

6) Pwong déi xirng Ciia do thi ham sé f(x) qua dwong thing y =X.

Cu phap: > InversePlot( f,x,opts );
> InversePlot( f,x=a..b,opts );
> InversePlot( f,a..b,opts );
Trong do: - f: 1a ham s6 mot 4n x;
- a..b 1a khoang trén truc hoanh can vé& do thi;
- opts : 1a cac option twong ty nhu trong 1énh Tangent.

trén khoang

Vi du: V& d6 thi ham s6 y = 2% va duong ddi xtng cta nd qua dudong thang y = x.

>with(Student[Calculusl]):
InversePlot(2™"x,x=-1..3,

lineoptions=[color=black,thickness=2], title="Do thi ham

nguoc cua h/so y=2"x");
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Do thi ham nguoc cua hiso y=2%x

i
—— The inverse of f{x)

Vi du: V& d thi ham s6 nguoc cia ham sé y =+x* —1 trén doan [-1.5;1.5].
>with(Student[Calculusl]):
InversePlot(sgrt(x"2-1),x=-1.5..1.5,

lineoptions=[color=black,thickness=2],title="Do thi ham
nguoc cua h/so f(x)™);

Do thi ham nguoc cua hiso fix)

1.5_. s
L
1E ,ff
05] -
1~
15 -1 08¥ 085 1 15
A0.5 ¥
. ]
f.-"" -1'\
# ]
o -1.A5-

i)
—— The inverse of fx)

6) Gia tri nhé nhdt va gia tri Ién nhdt ciia ham sé.
* Gia trj I6n nhat ciia ham sé f:
Cu phép: > maximize( f,x);

> maximize( f,x=a..b);
* Gi tri nhé nhdt ciia ham sé f:
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Cu phap: > minimize( f,x);
> minimize( f,x=a..b);
Trong do: - a..b 13 hai diém mut cua mot khoang mudn tim gia tri nho nhat, gia tri
I6n nhat.
Vidu 1:
Tim gia tri nho nhit va gia tri 16n nhat cua ham sé y = x® —3x% —9x +35 trén
doan [—4; 4] va [0;5] ?
(Bai tap 3/tr23_SGK Giai tich 12, Thi diém , B 2)
+ Nhép biéu thirc ctia ham so6 vao Maple:
>y I=XN3-3*XN2-9*%x+35;
y:=x*-3x2-9x+35

+ Gia tri nho nhét ciia ham s trén doan [—4; 4]:
>minimize(y,x=-4..4);

-41
+ Gi4 tri 16n nhét cua ham sé trén doan [—4; 4] ;
>maximize(y,x=-4..4);

40
+ Gi4 tri nho nhét cua ham sé trén doan [O; 5] ;
>minimize(y,x=0..5);

8

+ Gid tri 16n nhat cua ham s6 trén doan [0; 5]
>maximize(y,x=0..5);

40

C6 thé v& d6 thi ham s trén doan [-4; 5] dé xem:
> pIOt(y1X:_4- -5) ’

201
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* Mudn biét xem ham sé dat gia tri nho nhat hay 1on nhét tai diém nao ta cé thé bo
sung thém tir khoa ‘location’ trong cau Iénh:

Chang han:

>maximize(y,x=0..5,location);

40, {[{x=5}, 40]}
Két qua trén cho biét: r[rga>]< y=y(5)=40.
;5

Con trén doan [—4;4]:
>maximize(y,x=-4..4,1location);

40, {[{x=-1}, 40]}
Két qua cho ta biét: [m4ai<] y=y(-1)=40.
Vidu 2:

T I 2 .
Tim gia tri nho nhat cua ham s6 y:x+—1 V61 X > 1.

(Bai tap 13/tr110_SGK DS10 nang cao)
+ Tim trong Maple nhu sau:
>minimize(x+2/(x-1),x>1,location);

2.2+, {[{x=4/2+1},2/2+1]}

Két qua la mi?(x+ilj =242 +1, dat duoc tai X = V2 +1.
x> X —

Vi du 3:

Tim gid tri nho nhat va gia tri 16n nhat cua biéu thirc A=Xx—-1+/4—X.

(Bai tap 17/tr112 _ SGK DS 10 nang cao)

+ Nhan xét: tap xac dinh cua biéu thuc 1a doan [1; 4].

>Az=sqrt(x-1)+sqrt(4-x);
“gtnn” =minimize(A,x=1..4,location);
“gtIn” :=maximize(A,x=1..4,location);

A=x-1+./4-x
gtnn := /3, {[{x=1}, /3], [{x=4},/3]}

gtin :=ﬁﬁ,{[{x=§},ﬁﬁ}}

Qua két qua trén cho ta biét:
- gia tri nho nhat ctia bidu thic 13 +/3 dat dugc khi x=1hodc X =4
- giatri 16n nhit cia bidu thirc 13 V243 =6 dat duoc khi x = %
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