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2 ��C �§CAmt�� TlslF 5.1

. : 1 �§rm�

:d�¤� .A = [−1, 4] �kt� ¤ x 7→ x2 �y� f : R→ R �kt� (1

f �ybWt�� TWF�w� A T�wm�ml� rJAbm�� CwO�� (A

.f �ybWt�� TWF�w� A T�wm�ml� Tysk`�� CwO�� (B

sin : R→ R T��d�� �kt� (2

?[0, π/2] T�wm�m�� ¤ ?[0, 2π] T�wm�m�� ¤ ?R T�wm�ml� sin TWF�w� rJAbm�� CwO�� ¨¡A�

?[1, 2] T�wm�m�� ¤ ?[3, 4] T�wm�m�� ¤ ?[0, 1] T�wm�ml� sin TWF�w� Tysk`�� CwO�� ¨¡A�

�þþ���

�t§ , 0 ¤ −1 �yb� x ∈ [−1, 4] A�dn� x2 TWF�w� Ðw��m�� �yq�� �ym� �� ��b� (A (1

, ��@� 16 ¤ 0 �y� �yq�� �ym� , 4 ¤ 0 �y�¤ , 1 Y�� 0 �� �yq�� �ym� @��

.f(A) = [0, 16]

Tb�As�� �yq��  A`btF� �� �bW�A� x2 ∈ [−1, 4] �A� �Ð� Xq�¤ �Ð� x ∈ f−1(A) An§d� (B

An§d�  Ð� x ∈ [−2, 2]  � ¨�Ak��¤ ©C¤rS�� �m� , [0, 4] ¨� x2  wk� ¨k�¤ ,

.f−1(A) = [−2, 2]

.[−1, 1]¨¡ [0, 2π] �� �CAbt�� R þ� rJAbm�� CwO�� (2

.[0, 1] ¨¡[0, π/2] þ� rJAbm�� CwO��

¤ .sin(x) ∈ [0, 1] ��� x Tyqyq���  �d�±� �� ��b� ,[0, 1] þ� T�wlqm�� CwO�� d§d�t�

An�Ak��� . k ∈ Z ¤ u ∈ [0, π] �� u + k2π ¨¡ Aht�At� �km§ ¨t�� Tyqyq��� �yq�� ,¢n�

T�wm�m�� T�At�⋃
k∈Z

[2kπ, (2k + 1)π].
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T�wm�m�� ¨¡ [3, 4] þ� Tysk`�� CwO��  �� ¨�At�A�¤ [3, 4] ¨� ¢b� ¨qyq�  d� d�w§ ¯

.T�CAf��

©¤As� ¨¡¤ , {1} þ� Tysk`�� CwOl� Tq�AW� [1, 2] þ� Tysk`�� CwO�� ,�ry��

.{π/2 + 2kπ; k ∈ Z}

?Tyl�Aq� ?r�A� ?Tn§Abt� Ty�At�� ��¤d�� �¡ : 2 �§rm�

f1 : Z→ Z, n 7→ 2n, f2 : Z→ Z, n 7→ −n

f3 : R→ R, x 7→ x2, f4 : R→ R+, x 7→ x2

f5 : C→ C, z 7→ z2.

�þþ���

:�§Abt� f1

∀n,m ∈ Z : f1 (n) = f1 (m) =⇒ 2n = 2m =⇒ n = m

(��Aq� Hy� ¢n�¤) .Tq�AF Ah� Hy� 1 : r�A� Hy�¤

: ± ��Aq� f2

∀m ∈ Z,∃!n ∈ Z, : m = f2 (n) =⇒ m = −n

=⇒ n = −m

:�§Abt� Hy� f3

f3(−1) = f3(1) = 1 � 1 6= −1

.(Tq�AF Ah� Hy� −1) r�A� Hy�¤

r�A� f4

∀y ∈ R+,∃x ∈ R : y = x2

⇐⇒ x =
√
y

�y¡�r�� ¨my¡�r� :ÐAtF±�38rks� rSy� dm�� T`�A�



�A�wm�m�� �A§r\� . �¤±� �Of��2 ��C �§CAmt�� TlslF .5.1

:�§Abt� Hy� �k�

f4 (1) = f4 (−1) = 1 ¤ 1 6= −1

r�A� f5

∀z ∈ C,∃L ∈ C : z = L2

:�S�

z = a+ ib, L = x+ iy =⇒ L2 = x2 − y2 + 2ixy =⇒

 x2 − y2 = a

2xy = b

¢n�¤∣∣L2
∣∣ = |z| =⇒ x2 + y2 =

√
a2 + b2

:©�
x2 − y2 = a

2xy = b

x2 + y2 =
√
a2 + b2

=⇒

 x =
√
a+
√
a2 + b2

y = b

2
√
a+
√
a2+b2

.

: ± �§Abt� Hy� �k�

f5 (i) = f5 (−i) = −1 ¤ i 6= −i.

?Tyl�Aq� ?r�A� ?Tn§Abt� Ty�At�� ��¤d�� �¡ : 3 �§rm�

f : N→ N, n 7→ n+ 1 (1

g : Z→ Z, n 7→ n+ 1 (2

h : R2 → R2, (x, y) 7→ (x+ y, x− y) (3

�þþ���

: ± Tn§Abt� f T��d��

∀n,m ∈ N : f (n) = f (m) =⇒ n+ 1 = m+ 1

=⇒ n = m.
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:©� Tq�AF ¢� Hy� 0  ± r�A� sy� �k�

@n ∈ N : f (n) = 0⇔ n+ 1 = 0

.N ¨� �� Ah� Hy� T� A`m��

.n = k−1 w¡¤ n ∈ Z �dy�¤ ®� �bq� k ∈ Z �y� n+ 1 = k T� A`m��  ± :Tyl�Aq� g T��d��

:Tlm��� �� d�n�¤ R2
�� (x1, y1) Ty¶An��� @��n� :Tyl�Aq� h T��d�� x+ y = x1

x− y = y1

¢n�¤ .y = (x1 − y1)/2 � x = (x1 + y1)/2 :�kK�� �� YW`§ �dy�¤ ®� �bq� Tlm��� £@¡

.¨lbq� �ybWt��

¤ f(x) = 2x ¨l§ Am� T�r`m�� N w�� N �� T�r`m�� ��¤d�� g ¤ f �kt� : 4 �§rm�

g(x) =

 x
2

¨�¤E x  A� �Ð�

0 © r� x  A� �Ð�

. f ◦ g ¤ g ◦ f d�¤�

?Tyl�Aq� ?r�A� ?Tn§Abt� g ¤ f ��¤d�� �¡

�þþ���

.g ◦ f(x) = x :¨�At�A�¤ .g(2x) = (2x)/2 = x ¢n�¤ ,¨�¤E 2x �k� .g ◦ f(x) = g(2x) An§d�

:«r�� Th� ��

f ◦ g(x) =

 f(x/2) = x ¨�¤E x  A� �Ð�

f(0) = 0 © r� x  A� �Ð�

:An§d� ,T}A� TfO�

f ◦ g 6= g ◦ f
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.g ◦ f(1) = 1  �� f ◦ g(1) = 0  ±

: ± �§Abt� f ,��Aqm�� ¨� .f TWF�w� �Cw} Ah� sy� T§ rf�� �A�C±�  ± ,�r�A� Hy� f

f(x) = f(y) =⇒ 2x = 2y =⇒ x = y.

: ± �§Abt� Hy� g

g(1) = g(3) = 0 ¤ 1 6= 3

.g(2y) = (2y)/2 = y ¤ ¨�¤E 2y ¢n�¤ .y ∈ N �kt� : r�A� g ,��Aqm�� ¨�

.��Aq� Asy� g ¤ f �yt��d�� ®� �bF A� �®� ��

. : 5 �§rm�

¨l§ Am� �yt�r`m�� R w�� R �� �yt�r`� �yt�� g ¤ f �kt� (1

f(x) = 3x+ 1 ¤ g(x) = x2 − 1.

.g ◦ f ¤ f ◦ g 	s��

: h = u ◦ v �y� v ¤ u ��¤d�� d�¤� Ty�At�� Tl��±� ¨� (2

h1(x) =
√

3x− 1 h2(x) = sin
(
x+

π

2

)
h3(x) =

1

x+ 7
.

�þþ���
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