
687(9;:<7>= ?A@CBD=�EFBHGIGKJMLONPEOBDQ<RIS(:<?�:UTVBDS>BXWYBDZ+:<[�E]\^R_ZI9+:O7>J Z_Q�S>[�EF?a`
• b<cedgfih�f�j�k�l�k�m N ⊆ Z ⊆ Q ⊆ R ⊆ C.

•
� m&j�k�n�o^c)dgdqprk>j�k1sut0m�vgm�w&cen1x [a, b] = {x ∈ R : a ≤ x ≤ b} x [a, b[= {x ∈ R : a ≤ x < b},
[a,∞[= {x ∈ R : x ≥ a} y&fio{z

•
� m_|~}�m�t�jivgyem f : A → B

��� n�k�m�n�k�wek1d-fiyel�jivgdqd�o�cen���kak�dgk�l�k�m�j x v�l � m�w���k�m A k1m�j�h0��vqwej yenu��m�c)n�k>j.j+k�dgk�l�k�m�j f(x) vl � m�w���k�m B z
��� cenX�<���F�<���1���r�O�1�����<�r�<�0� Df = A x<����k�k1dqk1l;k1m�j x fi�&��c)m�c;c^jij f(x) � nX��k>��m�vqk1n�c&���(z
��� cenD�����^�<�0�����O�r�<�0� Vf = {f(x) : x ∈ Df} ⊆ B z
��� cen����� �¡¢�0� G(f) = {(x, f(x)) : x ∈ Df}.��� nX�£��¤¥��¦§�1���¨yel x1 6= x2 ⇒ f(x1) 6= f(x2) |~©&nXc)dgdgc x1, x2 ∈ Df z��� nX�¥ª<�3¤¥��¦§�1���¨yel Vf = B z
��� nD«F� ¤¥��¦§�1���¨yel f � nDp��&��k�vqm^��k1t�jivgoay�s � fi}�n£��k�t�jivgo{z
��� n+���{�������1����«F ��¬yel­k1t0o�c)jivgyem�k1m f(x) = y � c)n k1m¨k�m�j�h���vqw®dg©&fim�vgm�w_|~©en o^cen���k y ∈ Vf z�¯	v��k���m�vgk�nuc)nX���;vgm�o&k�nuf.k1mak1m�dqvgw)j f(t) = s ⇔ t = f−1(s) z
��� nD°��&�^�£�±�<�£��¦²l;k¥�_³�k1nivgy���k�m T y&l´��k�jXw � dgdgk�nDc^jij f(x + T ) = f(x) |~©enXc)dgdµc x ∈ Df z��� nXª<°O°O¶���«-�0���^���<�¥ ���y&l´��k�jD��m�m�fDk�j.jDjuc)d M fi�&��c)m�jDc^j.j f(x) ≤ M |~©enDo^cen���k x ∈ Df��� nX�O�0�<¶��;«������^���O�1 ���yel´��k�jD��m�m�fXk>j.jDjuc)d M fi�&��c)m�jDc^jij f(x) ≥ M |~©en	o�cen���k x ∈ Df z��� nM«������^���O�1 ���yel f � nM}�³�³��^j·y�s � m�k1���)j·p�k1wen � m�f�ce�§z¹¸��C��m�m�fMk�j.jMjuc)d M f��e��c)m�j·c^j.j

|f(x)| ≤ M |~©enDo^c)n£��k x ∈ Df z��� n�¤¥���º�¨yel f(−x) = f(x) |~©enDo^c)n£��k x ∈ Df z��� nXªO�O�< _yel f(−x) = −f(x) |~©&nDo�cen���k x ∈ Df z��� nD����»± ��<�O�Iyel x1 < x2 ⇒ f(x1) ≤ f(x2) |~©&nDo�cen���k x1, x2 ∈ Df z��� nX�1���^���O���;����»± ��<�O�Iyel x1 < x2 ⇒ f(x1) < f(x2) |~©&nXc)dgdgc x1, x2 ∈ Df z��� nX &�§�1 ��� ��O�O�ay&l x1 < x2 ⇒ f(x1) ≥ f(x2) |~©enXcedqdµc x1, x2 ∈ Df z��� nX�1���^���O���� &�§�1 ��� ��O�O�ay&l x1 < x2 ⇒ f(x1) > f(x2) |~©enXcedqdµc x1, x2 ∈ Df z
•

 c)l�lMc)m�f � jijim�vgm�w&k�m f ◦ g c�oMj�o^�;|~}�m�t�jivgyem�k1n f y0s � g ��k���m�vgk�nucefDc�o f ◦ g(x) = f(g(x)). ¸�k>��m�vq¼jivgyem�fil � m�w���k�mIp�dqvgn Df◦g = {x ∈ Dg : g(x) ∈ Df}.

•
� p�fiyedg}�jiprk�dgye³�³�k�j

|x| = c�o�f.j��)m���k>jH|~nu�)m x jivgdqd±y&nivgwey =

{

x, yel x ≥ 0
−x yel x < 0

� k�yel�k�jin�vgfit�jiy&dqt0m�vgm�w�½ |x − y| � nDc�o�f�ju�)m���k�jDl;k1dqdµc)m x y�s � y z
•
� � t0m�k1nik1wedgk�n�|~©enXc)p�f.y&dq}�j�p�k1dqy&³�³rk>j1z � l x, y ∈ R fi�;w � dgdqk1nHc)j.j
¾ ¿

|xy| = |x| · |y| � 
 ³rk1s�vqk1dqdqj�f���|~©&d ��k1nXc^jij | − x| = |x| �>z¾À¾ ¿ ∣

∣

∣

x
y

∣

∣

∣
= |x|

|y|¾À¾À¾ ¿
|x + y| ≤ |x| + |y| �£b�n�vgcem�wek1dqy&dqvgt � k>j�k�m��¾ÀÁ.¿ ∣

∣|x| − |y|
∣

∣ ≤ |x + y| � � l�o � m���c�jin�vgcem�wek1dqy&dqvgt � k>j�k�m��
•
� o^ce��n�c)jitey&l�³�dqk�j.j�k�n�vqm�w�½ x2 + px + q =

(

x + p
2

)2
−

(

p
2

)2
+ q.



� dgk�l�k�m�j � nH|~}�m�t�j�vqy&m�f.d � nuc f.vµ�§z-Â;c�o·Ã
• ¸	vgo0vgfivqy&m�f�c)dgweyen�vqjil�k�mM|~©&nD³�y&dqh0m�y&l¬½ÄHÅ

f(x) Æ1ÇuÈ g(x) É^Ê�Ë�Æ)Ì#Í^ÎrÆ Å�Ï�Ð+Ñ Î�Î Ï·Ò Î�Ó£ÍeÔ ¾ÖÕ Ó�× Ò(Ï Ó3É Å ÔeØMË�Æ)Ì#Í^ÎrÆ Å q(x) Ù�Ú Á Æ^Ó Ò Î ¿ Æ1ÇuÈ
r(x) ÙÛÊ Ò>Ï Ó Ò Î ¿ Ï�Ð ÔeØ)ÎrØ_Ø^Ó¢Ó

f(x)

g(x)
= q(x) +

r(x)

g(x)
, 0 ≤ wenuce� (r) < wenuce� (g).

• Ü�c)t�j�yenufic)j�fik�m±½ÄHÅ
p(x) É^Ê Ò Ó£Ó±Ë�Æ)Ì#Í^ÎrÆ ÅÝÏ>Ð Õ É)ÌÀÌ Ò Ê+Ø^Ó¢Ó

p(α) = 0 ⇔ p(x) = (x − α)q(x)

Þ>ß Ê�Î Ð Õ Æ^Ó�Ë�Æ^Ì#Í^Î{Æ Å q(x) à ÅMÒ Ô Õ Ê�ØeÔ (q) =
Õ ÊiØ&Ô (p) − 1 á

•
� oa|�c)t�jiy&n�f�c^juf.k1ma|~©&d ��k1nXp�d¢z c�z�|~©ed �.c)m���k�nik¥f.}�dÖjuc^j1½�yelâc)m���nuc)w&n�c&��fi³�y&dqh0m�y&l;k�j f(x) = ax2 + bx + c� c)nHm�y&dqdµf�j � dgdqk1m�c r1 y�s � r2 f��;t�cemIlMcemI|�cet�jiyen�vµf.k1n�c+��k>jXk1m�dqvgw)j f(x) = a(x − r1)(x − r2).

•
� m�Ø^Ê ¾ Ó Å�Ò Ó ¾ Ï Úajuc)dq|~©ed �.� � c)nH|~yen�l�k�m an = a1 + k(n − 1), n = 1, 2, . . . z
 vqw&m�vq��t^c^jivgo�j � nXc^jij an+1 − an = k.

•
� m Õ Ò Æ ÅMÒ Ó£Ê ¾ Ï Úaj�cedÖ|~©&d �.� � cenH|~yen�l�k�m an = a1k

n−1, n = 1, 2 . . . z 
 vgwem�vq��t^c^j�vqo�j � nXc)j.j an+1

an

= k.

•
� m¬wek�y&l�k>jin�vµf.t·fi}�l�lMc � c)nH|~yen�l�k�m ∑n

i=1 axi−1 y�s � y&l x 6= 1 f��;w � dgdgk�nD��k>j	c)j.j
n

∑

i=1

axi−1 = a
1 − xn

1 − x
.

•
� m¬n�c)jivgyem�k1dqdr|~}�m�t�j�vqy&m � c)nH|~yen�l�k�m f(x)

g(x) � � n f(x) y�s � g(x) � nD³ryedgh0m�yel¬z
•
� � t0m�k1nik1wedgk�n�|~©enD³ry)jik1m�fik�n¥½�yel a, b > 0 y�s � α, β ∈ R fi�;w � dqdgk�nDc)j.j
¾ ¿

a0 = 1¾À¾ ¿
a−α = 1

aα¾À¾À¾ ¿
aαaβ = aα+β¾ÀÁ.¿
(aα)β = aαβÁ.¿
(ab)α = aαbα

• ãOyejik1m�f�|~}�m�t�jivgyem�k1m f(x) = xα � c)n²v;c)dgdql � m � k>j¨��k>��m�vÖj�vqy&m�fil � m�w&��k�m ]0,∞[ x�l�k�mV|~©&n²o0vgf�f�c
α− o � nu��k�mºt�cemä��k���m�vqjivgyem�fil � m�w���k�mº}�jio0vµ��w&c&f�zFb�z k�å§zOy&l α ∈ N fi� � n f(x) = xα ��k���m�vgk�nuce�³�� � k�dµc R.

•
� l α > 0 � α < 0 ��f�� � nH|~}�m�t&j�vqy&m�k�m f(x) = xα f�j�n � m�w)jDo � å�c)m���kM��c�o�j�cew&c)m���k¥�-³�� ]0,∞[ z
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•
� å�³�y&m�k�m�jivµc)dq|~}�m�t�j�vqy&m�k�m f(x) = ax l;k¥�·p�c&f a > 0 � cenH��k>��m�vqjivgyem�f.l � m�w&��k1m R y�s � o � nu��k1l � m�w)¼��k�m ]0,∞[ z � å�³ryem�k1m�jivµc)dq|~}�m�t�jivgyem�k1m � n�vqm0o&k�nijik�n�p�cenDy0s � ��k1f�fXvgm�o&k�nufXt^c)dgdµc)nXo0v<|~©en a ¼Ûdqy&w&cenivqjil�k�m�xf.y&læp�k�jik¥sut�m�cef loga k�dgdgk�n a log z � dqdqj�f��;w � dgdgk�nDc^jij

at = s ⇔ t = loga s.

� m�dgvqwejXy^o�cemIf�� � n Dlog
a

= (0,∞), Vlog
a

= R z



� dgk�l�k�m�j � nH|~}�m�t�j�vqy&m�f.d � nuc f.vµ�§zèç�c�o·Ã
•
� l a > 1 � a < 1 �éfi� � nH|~}�m�t�jivgyem�k1m f(x) = ax f.jin � m�wejHo � å�cem���kM��c�o�juc)w&cem���k��è³�� R.
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•
� yew�c)n�vÖj�l;|~}�m�t�jivgyem�k1m f(x) = loga x � n��~|~©en a > 1 �Hf.jin � m�wejéo � å�cem���k�³�� ]0,∞[ z

•
� � t0m�k1nik1wedgk�n�|~©enDdgyew&cenivqjil�k1n1½
¾ ¿

alog
a

x = x

¾À¾ ¿
loga(ax) = x

¾À¾À¾ ¿
loga 1 = 0

¾ÀÁ.¿
loga(xy) = loga x + loga y

Á.¿
loga(x

y
) = loga x − loga y

Á1¾ ¿
loga xα = α loga x

¯èc)m�dgvqwejio0vµf c)m0o � m���k1n o0vê��k1mm�c^j�}�nidgvgw&c¨p�c&f.k1m e = 2.7182 . . . z¯	vëfit�n�vgoek�n loge = ln y�s � ��k>jw � dgdgk�nDc^jij loga x = ln x
lna

.
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•
� � l+|~©&nik1dgfik	l�k1dqdµc)m¬³ry)jik1m�f.|~}�m�t�jivgyem�k1n1x�k�å�³�y&m�k�m�jivµc)dq|~}�m�t�j�vqy&m�k�nDy�s � dqy&w&c)n�vqjil�k�n¥½���k>jXw � dgdqk1nHc)j.j

lim
x→∞

xα

ax
= 0, yel a > 1,

y0s �
lim

x→∞

loga x

xα
= 0, yel α > 0, y�s � a > 1.

• ¸	k�j�nivgwey&m�yel�k>j�nivµfit�c |~}�m�t�jivgyem�k�n�m�c
f(t) = sin t y0s � g(t) = cos t��k>��m�vqk1n�c&f�c�o (sin t, cos t) = P (t)� � n P (t) |~©en � nº��k�mæ³�}�m�t�jä³��k�m � k�j�f�s>vgnit&k�dgmëf.y&lÝfio^c)nuc)n�l;yej�k1ms>vgnit&k�dgp��)w&k�c�oìd � m�w&��k1m |t| x�l � j.j|~n��emë³�}�m�t�j�k�m (1, 0) xrl�k1�²l;yeji}�nuff.y&lí³ry&fivqjivgoînivgt�jim�vgm�w�zH¸�k>j¬|~©ed ��k�n��vqn�k�t�j¬c^j.j sin(t + k2π) = sin t,

cos(t + k2π) = cos t x k ∈ Z z
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� dgk�l�k�m�j � nH|~}�m�t�j�vqy&m�f.d � nuc f.vµ�§z¹ÃMc�o·Ã
• Ü�}�m�t�j�vqy&m�k�m t 7→ tan t ��k>��m�vqk1n�c&fDc�o tan t = sin t

cos t
.

•
� �)w&n�c�o0vqt�jivgw&c;n�k�dµc^j�vqy&m�k�n¥½
sin2(x) + cos2(x) = 1

sin(−x) = − sin(x) cos(−x) = cos(x)

sin(π − x) = sin(x) = cos(π
2 − x) cos(π − x) = − cos(x) = − sin(π

2 − x)

sin(x ± y) = sin(x) cos(y) ± sin(y) cos(x) cos(x ± y) = cos(x) cos(y) ∓ sin(x) sin(y)

• ¸	k�jXw � dgdgk�nDc^jij
lim
x→0

sin x

x
= 1.

• Ü�}�m�t�j�vqy&m�k�m f(x) = arcsinx � nMvgm0oek�nufik�mäjivgdqd�nik¥f�j�nivgt�jivgyem�k1mïc�o�|~}�m�t�jivgyem�k1m S(x) = sin x jivgdqdvqm�jik1nio^cedqdgk>j [−π
2 , π

2 ].
� dgdqj�f��+w � dgdqk1nDc^j.j

y = sin(x), x ∈ [−
π

2
,
π

2
] ⇔ x = arcsin(y), y ∈ [−1, 1].

• Ü�}�m�t�j�vqy&m�k�m f(x) = arccosx � n�vqm0oek1n�fik�m�jivgdqdXn�k1f.jin�vgt&j�vqy&m�k�mäc�o¨|~}�m�t�jivgyem�k1m C(x) = cosx jivgdqdvqm�jik1nio^cedqdgk>j [0, π].
� dgdÖjufi��w � dgdqk1nDc^j.j

y = cos(x), x ∈ [0, π] ⇔ x = arccos(y), y ∈ [−1, 1].

• Ü�}�m�t�j�vqy&m�k�m f(x) = arctanx � n+vgm0oek1n�fik�m¨j�vqdgdDnik¥f�j�nivgt�jivgyem�k1mºc�oð|~}�m�t�jivgyem�k�m T (x) = tan x jivgdqdvqm�jik1nio^cedqdgk>j ] − π
2 , π

2 [.
� dqdqj�f��;w � dqdgk�nDc^jij
y = tan(x), x ∈] −

π

2
,
π

2
[⇔ x = arctan(y), y ∈ R.


