Bodo Beita 1

FUGGVENYEK
1. (a) Legyen f(z) =2z — 3. Mivel egyenld f (4x)? [f (4z) = 8z — 3]
(b) Legyen f(z) = 2z — 5. Mivel egyenld f (5)? {f (3) = %:c — 5_
(c) Legyen f(z) = 2z + 7. Mivel egyenl§ f (2>‘7 [f (%) = % + 7:
(d) Legyen f(z) = ? + 3z — 2. Mivel egyenld f (5z)? [f (5x) = 2522 + 152 — 2]
(e) B Legyen f(z) = 2° + 3z — 2. Mivel egyenl f (£)? [f (£) =222+ 32— 2_
63 Legyen f(z) = 22 + 3z — 2. Mivel egyenld f (%)‘7 [f (%) = x% + % — 2:
2. Hatarozza meg a kovetkez§ Osszetett fiiggvényeket!
lgo f=yg(f(x);fog=[flg(x));fof=[(fx))
@ B f(z) = cosz + 2% 9(x) = Va; fg(x)) =2 9(f(x)) =7
F(9(2)) = cos(v/) + (v/7)? = cos(v@) + ; g(f(x)) = Veosz + 7]
(b) B f(z) =sinz;g(x) = 902;f(9($)) =79(f(z)) =7
[f(9(x)) = sin(2?) = sina?; g(f(z)) = (Sm%)2 = sin’ 2]
© B f(z) =Va+3ig(z) = Vo +3;fg(x) = 9(f(z)) =?

(
[f<g<x>> JVE+3) +3= Va1 6190 <m>>:\/\ﬁx+3+3:er+3+3]
(
(

z) = 1n$+4=’1? s9(x) = €% f(g(@) =75 9(f(2)) =
) = In(e) +4(e")° = x + 4e>; (()): ln:v+4a:]

©) f(?ﬁ) ® —3w;9(x )—v5—2fc;f(g( ) =%g(f ( )) f(f(x) =7

\/5—2(372—396) V5 — 222 + 6;
(22 —32)2 — 3(2® — 3z) = 2* — 623 4 922 — 322 +9m—x4 623 + 622 + 92]
() B f(z) =1—z+a%g(x) =" f(g(x)) =2 9(f(2)) = f(f(2)) =
9(@)) = 1= "+ (e")? =1 —e” e ig(f(a)) = el =+
ffr)=1-(1-z4+22)+ (1 -2+ 2%)? =2* — 223 + 222 — 2 + 1]
= cos(7 — 2); g(z) = 2 — 3z +2; f(g(x)) =% g(f(x)) =7
[f(g(z)) = cos(T — (' — 3z + 2)) = cos(—z* + 3z + 5);

g(f(x)) = (cos(7 — x))* — 3cos(7 — ) + 2 = cos*(7 — x) — 3cos(7 — x) + 2]
() B f(2) = V2= 3ig(2) = 4z — 2% f(g(x)) =7 9(f(w)) =

[f(g(z)) = ¥/2 - 3(4x — 23) = V2 — 122 + 3a3;

g(f(z)) =452 =3z — (/2 — 32)® =42 — 32 — 2 + 31]
) B flo) = Vd—a;9(z) = a® — 3% f(g()) =75 9(f(2)) =7

fl9(@) = YI= @ — %) = VA—a> + 3%

9( =

(VA—2)® —3VE¥ =4 — g — 3V477]
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2% f(g(x)) =7 9(f(2)) =7

(9(x)
g(f(z)) =2 —[(z — 2)%)* = —a* + 823 — 242? + 32z — 14]

3. Hatédrozza meg a hianyz6 fiiggvényeket!

@  flg@)) = sin(z +4); f(x) = sinas g(x) =7

(b) f(g9(x)) = cos? & + 3cos x; g(x) = cos z; f(2) =?
© B g(f(x) =z —eV¥ig(x) = 2 — " f(w) =2
@ B g(f(@) = gz f@) = 2% g(x) =7

1+x4;

4. Abrazolja az aldbbi f : R — R fliggvényeket, majd az dbra alapjan hatdrozza meg a fiiggvények

értelmezési tartomanyat és értékkészletét!

(@ f(zr)=-2x+6

f(x)=-2x+6

_5.TU+3

(b)  f(z)

1,5

-0,6

Dy = R;R; =R |
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€ f(z)=e"=5 [Df = R; Ry =] — 5;00] |
f(xA
f(x) =e
f(x) =€ —5
///4 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
(d) f(z) =logga(x —4) [Df =]d;00; Ry = R |
f(x)‘

f(x) = logo.ox f(x) = logoa(x — 4)

1 4 \5 i x>
() f(z)=loggx—4 [Df =]0;00[; Ry = R ]
)]
f(i),:/lﬁgx
/1 - B x>
/ B f(;i: logsx — 4
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o sw=(3)"

[Dy = R; Ry =]0;00] ]

@ fr)=3-4

) f(z)=(z+4)°

f(xA
3
[Df = R; Ry =]0; 00[ |
f(X“ /
f(x)=3- 47/
/ f(x) =4
1 e
[Df=R:R; =R |
f(x“
0 x”
f(x) =x°
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M fla)=-5"

& fl@)=1+

[Dy = R; Ry =] — 00; 0] |

f(x“
1 >
X
A
f(x) = -5
[Dy = R; Ry =|0;00[ ]
foof /
f(x) = 5 [f(x) =5
/
o ~ ;
X

— Dy = R\ {3} Ry = R\ {1} ]




Bodo Beita 6

5. Abrazolja az alabbi f : R — R fiiggvényeket, majd az dbra alapjan hatdrozza meg a fiiggvények
értelmezési tartomanyat és értékkészletét!

(@ B f(z)=3Vz+5 [Dy = [=5,00[; Ry = [0;00[ ]
fXA
f(X):\/; ()
f(x) =vx+5
f(x) =3vx+5 L —
5 q g
b)) B f(z)=(z—2)>%+4 [Df =R;Rf =R |

(©) B f(z) =logy(—z) +2 [Dy =] — 00,0} Ry =R |

0]

f(x) = logg 7x
f(x) = logg7(—x)

v
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) B f(z) =5lg(z - 3) [Df =]3,00[; Ry = R ]
f(x; |
f(x) = lgx

f(x) =5lg(x — 3)

© B fla)=—logy(x+2) Dy =] - 2,00 Ry = R |
‘ f(x

f(x) = logzx
f(x) = logs(x + 2)

——

-2 -1 1 X

v

® B f(x)=(§)_m—2 Dj = R Ry =] — 2,00] |

N

'
=N

'
N
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8
(@ B f(x)=-0,6"+3 [Df:R;RfZ]—OO,3[ ]
f(x)A
3
2
1
- f(x) = 0,6"
f(x) = 0,6 +3
1
0 B flz)=-1-—— [Dy = R\{2}; Ry = R\ {-1} |
1
x—2
1
i)V f(z)=0,2(z+2)" -3 [Dy = R; Ry = [~3;00] |
“\“ f(xik ‘\‘
““‘ “““ f(x):x’)
[ ] ) = (x+2)°
| f(x) = 0,2(x + 2)*
f(x) = 0,2(x + 2)*
2 < ;“J X
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() V flz)=-3@—4)>+1

///
k) V f(z)=-3-5"+6 [Df = R; Ry =| — 00;6][ |
f(X)A
6
3
1 >
f(x) = 5" -
f(x) = —3.5%
3 f(x) = ~3-5°+6

OV flz)=-2V/z—3-1

f(x) = —-2vx—-3-1

[Dy = [3,00[ Ry =] — 00; —1] |
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(m) V f(z) = —4In(x +5) [Df =] —5,00; Rf = R |
f(x)A f(x) = Inx
f(x) = 4In(x +5)
f(x) = —4In(x +5)
/
5 4 OF x>
\
3z + 2 3z + 2 1
V == = = — —'D — _1 . —
WV g =22 =Ty Lo r\(ah Ry = RVS)
| f(x‘

(0) V f(z)=2sinz+1 [Df = R; Ry = [-1;3] ]

v
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(p) V f(z)=—-3cosxz —2 [Df = R; Ry = [—5;1] |
f(x)A f(x) = cosx
3 f(x) = 3cosx
f(x) = —3cosx
1
0 m 21 X;
L N A
-3 \/
-5

MV fl@)=a?—62+5 |f(z) =2~ 62+5=(2—3)*~ 4Dy = R; Ry = [~4,00] |

A

6. Abrazolja az alabbi f : R — R fiiggvényeket, majd az dbra alapjan hatdrozza meg a fiiggvények
értékkészletét!

20+3 "
@ B.Y f(w>={ P ez [R(f) = [~3:00] |

251 @
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(b) ,V f(:l?):{ Z(-’L’+3)2—4, ha Z'S—l [R(f):[—él,oo[]

»
X

f(x) = 2(x +3)* — 4, hax < 1

©V f(:r)z{ sy [R() =] - 00,2( ]

x—6
— .hax>3
3

(@) f(x)=+v4x -8 [4x —8 > 0; Dy = [2;00] ]

(b) g(x) = log(9 — 52) 9= 52> 0;Dy =] = o0; 3] |

() h(z) = Vix +7 [Dn =R ]
3z + 7

@ fl@) =gy [82+9#0;Dy = R\ {4} |

(e) g(x) =7 [Dg =R |

() f(x) =37 [~z +7#0;Df = R\ {7} |

8x )

(g h(m)zé/ﬁ [\/5455—3740;1%:]%\{3} }
4r —5

(h) f(x):\/ﬁ [\/3x+67é0;3x+620;Df :]—2;00[}

(i) h(z) = Va2 +3z—10 [22 + 32 — 10 > 0; Dy, =] — 00; —5] U [2; 00] ]
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. 325 — 2 3 ‘ '
0 f@) = 5= [Va” =22 =3 #0;Dy = R\ {-1;3} |
0 1) = (> 0% — 5+ 64 0; Dy = [0; 00[\{2:3} |
8. Hatarozza meg a kovetkezé f : R — R fiiggvények legbGvebb értelmezéEsi tartomanyat!
(@ B f(z)=v—-22+6x—8 [—2%+ 62 —8>0; Dy = [2;4] |
(b) f(z) = logs(—2% + 4z + 12) [—2% + 42 +12 > 0; Dy =] — 2;6] |
3—2x
R
{\/x2—$—207é0;a:2—x—20 > 0; Dy =| — o0; —4[U]5; o0 }
63&:
d 5 fz)= Togs(z +5) [ +5 > 0;logs(x +5) # 0; Dy =] — 5;00[\{—4} |
lg(11 — 4
(©) f(x):—w [11—4x>0 81 — 3 # 0; Dy =] — o0; L[\ (2} ]
VT + dx
0 B f@)= 51 [7+4x>03x—127éopf_— oo[\{4} |
)
@ 1 g(e) = s [5243>0;4— Bz +3£0;Dy = [~E00 \{g’}}
(h) B f(z)=log,(—5z +7) + 3z =52 +7>0;30 > 0, Dy = [0; ][ |
@ f(:c)=\/8_535C [8 832 >0 8-3r>0,Df = }
. -7
) f(:c)—log3(4x+6> [4x+6>0<:>4:1:—6<0Df — 00, — % }
1
(k) h(m):m+lg(:ﬁ+1) b—x>0;5—2x#0;2+1>0;Dp =] —1,5[ ]
~ In(3 —2x) ‘ . o
) f(a:)—ﬁ [4x—x2zo,4x—x2¢0,3—2x>0,Df_]0,%[}

(m) f(z) =1g(15 — 3x) + Va2 + 8z — 9

(15— 32 > 0;2%2 + 82 — 9> 0; Dy =] — 00, —9] U [1, 5[ |

9. Hatdrozza meg a valés szamok legbdvebb részhalmazat, melyen az adott fiiggvény értelmezhetd!

(@ V f(x)=1/loggz+5

[logy +5 > 0(logy 2 —szigorian monoton novekvd); z > 0; D(f) = [27%; 00] = [25;00] ]

32
b) V' f(x) = {/loggsz +2

[logp 4 = + 2 > 0(log 4 z—szigorian monoton csdkkend); z > 0;
D(f) =]0;0,47%] =]0;6, 25]]

© V flz) =37 —81

[3% — 81 > 0(3*—szigortian monoton novekvs); D(f) = [4; 00[ |
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@V flo)=—
5—vV2Z—9

(22 =92 0;5 = Va2 =9 # 0; D(f) =] — 00; =3] U [3; 00[\{—v/3%; v/34} |
(e) V. f(z)=1In(z? —z) + V16 — 422

[22 — 2 > 0;16 — 422 > 0; D(f) = [-2;0[U]1;2] ]

Vv f(m)=m+\/5—w—g

{5—3;—220;1)]0 ]~ o0, 0[U[2,3] ]

@V flz)= lg(ﬁ—i__;x)-i-\/l—gﬂ

[lg(1—2:r) £0;1—2x > 0;1 — 22 >0;Dyp = [—1;%[\{0} }

T T —2
h) Vv =~ .1n(16 — 2?) —
() V- f(z) = ¢ -In(16 — 27) 213
(16— 22 > 0,252 > 0; Dy =] — 4, -3[U[2,4] |
lgx —8 5

iV - +
2 /(@) V35 +2x —a22 x—4
2> 0; V35 + 22 — 2% # 0;35 + 22 — 2% > 0,0 — 4 # 0; Dy =]0,4[U4, 7] |

2 —xz—2 346z

0V )=
nzr 8
(22 —2—2>0;lnz # 0;2 > 0; Dy = [2,00] |
2r V16 — 22

[16 — 22 > 0;1g(8 — 22) # 0;8 — 22 > 0; Dy = [-4,40\ { I} = [-4, }[U]].4] |

2?2 —1 2
HV fla)= x2 -1 * 1—1g(2x)

[xZ 1> 0,22 — 14 0;1—1g(2x) > 0; /T —1g(2z) # 0;22 > 0; Dy =]1,5[ }

(m) V. f(z)= ,/2;)_ 5 +1n(6 + 11z — 22?)

525 > 0;6+ 112 — 22% > 0; Dy = | 3,6 |

22—5 —
_ z+1 5z — 10
WV @) =31 () - Y

[2£1 > 0352 — 10 > 0;2% — 36 # 0; Dy =]5,00[\6 =J5, 6[U]6, 0] |

©V fz)=In (962—96—2)

2 4+x—2

(4522 > 0, Dy =] — 00, —2[U] — 1, 1[U]2, o0 |
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10. Az aldbbi f : R — R fiiggvényeknek létezik inverze.

hozzarendelési utasitasat!

(a) flz) =4z -7
3r—4

(b) fz) = PR

© B f(z)=6-5(x—1)°

(d) B f(z)=3(4+6x)" —2

e) B f(z)=5vVx—8+9
M B f(z)=-2vbz+3-7

(@ B f(z)=3""T+5
(h) B f(z) =53 -1

(i) f(z) = 5logy(6 — 4z) + 2

)] f(z) =4In(3+2x) -7

Hatérozza meg az inverz fiiggvény

@) = = = e ]

) = 3

3—z |
GRS
[fl(m) _ 7 152_4
{fl(x) = (% ’ +8_
lf_l(m) _ )

11. Hatirozza meg a kovetkez6 f : R — R fliggvények legb6vebb értelmezési tartomanyat és
értékkészletét! Hatarozza meg az inverz fiiggvényt és annak legb&vebb értelmezési tartomanyat és

értékkészletét !

(@ V f(z) =43z +7)°+6

Dy = RiRy = Rif () = S5 = 358 -
Df—l = R; Rf—l = R]

b)) V flz) =4V6 — 2z + 12
[Dy =] —00;3]; Ry = [12;00[; f~H(z) = %3_6
D1 = [12;500[; Rp1 =] — 003 3] |

(c) V f(z)=2e>"" —4
Dy = Ri Ry =)~ o0l £ (a) = 2522

Df—l :] - 4, OO[, Rf—l = R]
(d) V f(z)=3-—2%5

log, (2=2)+5 o2 (3—x
[Df = R; Ry =] — 003 3[; f () = e T J+5 _ 1 g2(33 AL 1logy(3 —z) + 3;

Dj-1 =] —00;3[; Ry-1 = R]
© V f(z)=4In(2z+5)—8

Dy =] —2,5;00; Ry = R; f}(z) = ©5=2 = le

fol = R;Rffl :] —2,5,00[ ]
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16

) V f(x) =4logs(7Tx —14) + 11

z—11 o
Dy =]2;00; Ry = R f 1) = 2748 = 13550 4o,
fol = R, Rffl :]2,00[ ]
3r — 15
[f(z) = %72 =3 — 24 Dy = R\ {—4}; Ry = R\ {3}; f~'(v) = =255

Dy =R\ {3}; Rp1 = R\ {—4}]



