noueHt Micropa €.10. / docent Misiura le.

Task 1. The function is given as:

Let’s find the derivative:

f(x)=—%x3+3x2—5x—1

STEP 1.

USE OCTAVE

https://octave-online.net/

L4

octave:1> x=sym("x")

f'(x)=[—l3x3+3r?—5x—1] =—%-3x2+3~2x—5—U=—x2+6x—5 x = (sym) x

octave:2> f=-1/3*x"34+3*x"2-5*x-1
f = (sym)

octave:3> df=diff (f, x)
df = (sym)

2
- x + 6x -5



https://octave-online.net/
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Let’s find the critical points or solve this equation f’(x)=0 and find its roots:

f(x)=-2+6x-5=0
D=36-20=16 >0

ND=Af16=4

-6+4

X= =1

=i
x=_6—4=5

S

Let’s find intervals of increasing and decreasing:
- min * max -
" PR o .
\ 1 / 5 \ X

Checking:
f)=-0*+6.0-5=-5<0,

[(@)=-22+6-2-5=-4+12-5=3>0,
F(6)=—62+66-5=-36+36-5=-5<0,
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Calculate coordinates of max and min:

i.e. the point of maximum is (5; 7%) and the point of minimum is (1;—3%)

i 10 i octave:4> fmin=limit (£f,1)
min F(x)= F()= *+3P2-51-1=——43-5-1=——=-3_ fmin = (sym) -10/3

3 3 3 octave:5> fmax=limit (f,5)
maxz f(x)= F(5)= 343.52-5. 5—1——% +75- 25_1_2_2”15 fmax = (sym) 22/3

The function increases on (1;5) and decreases on (~00;1)U(5; + o)

STEP 2. USE OCTAVE
f "(X) = (f '(X)), = (— X% +6x+ 5) =-2X+6=6-2X Z;a‘:’e ZS;mTZZZC_iiZfX(df' %)

Let’s find the inflection point or solve this equation f”(x)=0 and find its root:

6—-2x=0

—2X=-6
-6

X=—
-2

Xinf 1 =3,

then finf|(3)=—%'33+3°32 —-5.3-1=2,ie.

the inflection point is (3;2)

USE OCTAVE

https://octave-online.net/

octave:7> f inlf=-1/3%373+43*372-5*3-1
f inlf = 2



https://octave-online.net/
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Let’s find intervals of concavity up and concavity down:

+ Inflection Point

f"
L . = g
3 ) ]

Concave
Up

Concave
Down

Checking:
f"(1)=6-2-1=6-2=4>0
f"(4)=6-2-4=6-8=-2<0

The function is concave up on (=96;3) and concave down on (3; + ).
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STEP 3.

USE OCTAVE

Let’s find the intersection point with y-axis (or X = 0):

fint_ point(o)z—%-o3+3-02 ~5.0-1=-1, ie.

we get the intersection point (0;—1)

octave:8> d2f=diff (df, x)
d2f = (sym) 6 - 2-'x

I e

£ —x3+ 63-5

octave:9> Ll=ezplot('-1/3*x"3+3*x"2-5*x-1"',[-2,7,-10,10])
octave:10> set (L1, 'LineWidth',3, 'Color', k")

-1/3 X*+3 x%-5 x-1

I I [
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octave:11> grid on

-1/3 x3+3 x%-5 x-1

I I [
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octave:12> hold on
octave:13> plot(3,2,'o")
octave:14> plot (5,22/3,'o")
octave:15> plot(1,-10/3,'0o")

-1/3 x+3 x2-5 x-1
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¢ f s - f(x):__;'x3+'3x: ;Sx_l,. , .....

..........................................

octave:16> text (3,3, 'inflection')
octave:17> text(l,-1.5, 'minimum')

octave:18> text (5,8, 'maximum')

-1/3 43 x2-5 x-1

minimum

maximum
—
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.”]%h;;Qi;ax;én ........... .

octave:19> L2=ezplot ('-x"2+6*x-5',[-1,7,-5,5])
octave:20> set (L2, 'LineWidth', 3, 'Color', 'b"'")

-1/3 x>+3 x2-5 x-1

8 L I ] maximum I e}

2

-4
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Task 2. The function is given as:

4x
2x+3

Jx)=

Step 1. Let’s consider the break point: X = —g

Let’s find the vertical asymptote:

4.[-3-0]
g f(x)= lim —X - 2 /=6 _-6_ .
x-)—;-ﬂ x-)-%—ozx+3 2'[—3—0]+3 -3-0+3 -0

2

44[—3+UJ

g f(D)= by — - 2 F.. =8 =0 =
x—)-;-m x—)—;+02x+3 2'(—E+U]+3 -3+0+3 +0

2

Then both limits are infinity, then the vertical asymptote is X = —g

Step 2. Let’s find the oblique (or horizontal) asymptote:

4x
k=tim Ly 2243y AT, 4

x—ho ¥—=to x x—)ﬁwx(zx+3) _x—>i'm2x-|-3_
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4x
g a1 4;{_'_‘ 4?.'_2_. ?_. 4_i_
&_x]iﬂtlw(f(x) kﬁ_xﬂ[2x+3 0 X]—x].l_i’hh 2x+3_ 0 xstw 2X+3 ot 3"0 B 2 =2
- 2+;
Let’s substitute:
y=kx+b
y=0.x+2
y=2
It’s the horizontal asymptote.
Z y
; 1
)
'
'
'
)
- - - -- -- - - .:. - - -» - - - - - - .‘y.g.";'
. lb‘
8 X

s
+
-
S

Xz‘:'
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Let’s plot the graph:

octave:1> syms x

octave:2> f=4*x/(2*x+3)
f = (sym)

4-x

2x + 3

octave:3> ezplot(f, [-10,10,-10,107)

4x/ (2x+3)

-10 -5
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octave:4> grid on

octave:5> ylabel ('Y")

octave:6> hold on

4 x/ (2 x+ 3)

-10 -5 0 5

10



noueHt Micropa €.10. / docent Misiura le.

octave:7> plot([-3/2 -3/2],[-1.5 5.5])
octave:8> plot ([-10 10],[2 2])

|

-10

10
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octave:9> text(-1,5, 'x=-3/2 (vert.as)')
octave:10> text(-8,1.8,'y=2 (horiz.as)"')

4 x/ (2 x+3)

! ] ! !
5 — f x=-3/2 (vert.as) —
.'I|IJIII
4 — /' —
//
3 - ’,/ —
B o
> 2
y=2 (horiz.as) I -
1 — / —
/
/
J.-'
0 — / —
/
|flll
A4 = —
I | I
10 -5 0 5

10



