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I    LOGIKA 
�����']LDáDQLD� QD� ]GDQLDFK�� 1HJDFMD�� DOWHUQDW\ZD�� DOWHUQDW\ZD� Z\NOXF]DM�FD�� NRQLXQNFMD��
LPSOLNDFMD��QS��Uy*QLFD�PL
G]\�LPSOLNDFM��D�SRWRF]QLH�UR]XPLDQ\P�Z\QLNDQLHP���WR*VDPR�ü��
3RM
FLH� WDXWRORJLL� �� ZD*QH� WDXWRORJLH�� � SUDZR� SRGZyMQHJR� SU]HF]HQLD�� SUDZD� GH�0RUJDQD��
SUDZR�WUDQVSR]\FML���)XQNFMH�]GDQLRZH��.ZDQW\ILNDWRU\�� ,QGXNFMD�PDWHPDW\F]QD��3U]\NáDG\�
LOXVWUXM�FH�SRZ\*V]H�SRM
FLD� 
 

II   ZBIORY 
�����5y*QH� VSRVRE\� RNUH�ODQLD� ]ELRUyZ�� 6XPD�� LORF]\Q� L� Uy*QLFD� ]ELRUyZ�� 3RM
FLD� LQNOX]ML� L�
GRSHáQLHQLD��3UDZD�GH�0RUJDQD��,ORF]\Q�NDUWH]MD�VNL�]ELRUyZ��5HODFMD��3U]\NáDG\�LOXVWUXM�FH�
SRZ\*V]H�SRM
FLD� 
 

III   FUNKCJE 
�����'ZLH��UyZQRZD*QH��GHILQLFMH�IXQNFML��']LHG]LQD��SU]HFLZG]LHG]LQD��Rbraz, przeciwobraz. 
,GHQW\F]QR�ü� GZyFK� RGZ]RURZD��� 6XUMHNFMD�� LQMHNFMD�� ELMHNFMD�� 3UREOHP� RGZUDFDQLD�
RGZ]RURZD��� 6XSHUSR]\FMD�� 3U]\NáDG\� LOXVWUXM�FH� SRZ\*V]H� SRM
FLD� �� Z� V]F]HJyOQR�FL�
funkcje arc... i ar...) 
 

,9���&,�*, 
�����&L�J��5RG]DMH�FL�JyZ���URVQ�F\��QLHPDOHM�F\��PDOHM�F\��QLHURVQ�F\��PRQRWRQLF]Q\���FL�OH�
PRQRWRQLF]Q\�� RJUDQLF]RQ\���*UDQLFD� FL�JX��&L�J� ]ELH*Q\� �WZ��&DXFK\
HJR���7Z�� R� JUDQLF\�
VXP\�� Uy*QLF\�� LORF]\QX� L� LORUD]X� FL�JyZ�� 7Z�� R� ]DFKRZDQLX� QLHUyZQR�FL�� 7Z�� R� WU]HFK�
FL�JDFK��7Z��R�]ELH*QR�FL�FL�JX�PRQRWRQLF]QHJR��EH]�GRZRGX���/LF]ED�H���MDNR�JUDQLFD�FL�JX��
MDNR�VXPD�V]HUHJX�L�MDNR�SU]\NáDG�OLF]E\�QLHZ\PLHUQHM���&L�JL�UR]ELH*QH�GR�����7Z��6WRO]D�
�EH]�GRZRGX���3U]\NáDG\�LOXVWUXM�FH�SRZ\*V]H�SRM
FLD�L�WZLHUG]HQLD� 
 

V  SZEREGI 
   1LHVNR�F]RQ\�V]HUHJ�OLF]ERZ\��=ELH*QR�ü�V]HUHJX��:DUXQHN�NRQLHF]Q\�]ELH*QR�FL�V]HUHJX��
6]HUHJL� R� Z\UD]DFK� GRGDWQLFK�� .U\WHULXP� SRUyZQDZF]H� ]ELH*QR�FL� V]HUHJyZ�� .U\WHULD�
G
$OHPEHUWD�L�&DXFK\
HJR�]ELH*QR�FL�L�UR]ELH*QR�FL�V]HUHJyZ��6]HUHJL�R�GRZROQ\FK�Z\UD]DFK�
rzeczywistych.� %H]Z]JO
GQD� ]ELH*QR�ü� V]HUHJyZ�� .U\WHULXP� /HLEQL]D� ]ELH*QR�FL� V]HUHJX��
6]HUHJL�IXQNF\MQH��6]HUHJL�SRW
JRZH��3U]\NáDG\�LOXVWUXM�FH�SRZ\*V]H�SRM
FLD�L�WZLHUG]HQLD� 
 

 VI   LICZBY ZESPOLONE 
�����*UXS\�L�LFK�QDMSURVWV]H�ZáDVQR�FL��Z�JUXSie jest tylko jeden element neutralny, tylko jeden 
RGZURWQ\� GR� GDQHJR�� SRM
FLH� SRGJUXS\�� JUXSD� DEHORZD��� &LDáR� L� SRGFLDáR�� &LDáR� OLF]E�
]HVSRORQ\FK�� )XQGDPHQWDOQH� WZLHUG]HQLH� DOJHEU\� �EH]� GRZRGX��� 'RGDZDQLH�� PQR*HQLH� �Z�
V]F]HJyOQR�FL�G]LHOHQLH��L�VSU]
JDQLH�OLF]E�]HVSRORQ\FK��0RGXá�L�DUJXPHQW�OLF]E\�]HVSRORQHM��
1LHUyZQR�ü� WUyMN�WD�� ,QWHUSUHWDFMD� JHRPHWU\F]QD� OLF]E� ]HVSRORQ\FK� �SáDV]F]\]QD� *DXVVD���
3RVWDü� WU\JRQRPHWU\F]QD� OLF]E\� ]HVSRORQHM�� 3RW
JRZDQLH� �Z]RU\� GH� 0RLYUH
D�� L�
pierwiastkowanie liczb zespolonych.� )XQNFMH� VLQ�� FRV� RUD]� H[S� MDNR� SU]\NáDG\� IXQNFML�
]PLHQQHM� ]HVSRORQHM� �Z� V]F]HJyOQR�FL� Z\ND]DQLH�� *H� H[S�] 1 )exp(z 2 )=exp(z 1 +z 2 )). Wzór 
(XOHUD��3U]\NáDG\�LOXVWUXM�FH�SRZ\*V]H�SRM
FLD�L�WZLHUG]HQLD� 

 
9,,���)81.&-(�&,�*à( 

�����3U]HVWU]H�� PHWU\F]QD�� &L�J� ]ELH*Q\� Z� SU]HVWU]HQL� PHWU\F]QHM�� 2WRF]HQLH� L� V�VLHG]WZR��
.ODV\ILNDFMD� SXQNWyZ� ]ELRUX� �SXQNW\� ZHZQ
WU]QH�� VNXSLHQLD� L� L]RORZDQH��� =ELRU\� RWZDUWH��



 2 

GRPNQL
WH� L� RJUDQLF]RQH�� 'HILQLFMH� JUDQLF\� IXQNFML� �FL�JRZD� L� RWRF]HQLRZD��� 'ZLH�
�UyZQRZD*QH�� GHILQLFMH� FL�JáR�FL� IXQNFML� �+HLQHJR� L� &DXFK\
HJR��� 7Z�� R� FL�JáR�FL� VXP\��
Uy*QLF\�� LORF]\QX� L� LORUD]X� IXQNFML��7Z��R� FL�JáR�FL� VXSHUSR]\FML� IXQNFML��7ZLHUG]HQLD� ����R�
FL�JáR�FL�IXQNFML�RGZURWQHM�L�����:HLHUVWUDVVD��RED�EH]�GRZRGyZ���7Z��R�ZáDVQR�FL�'DUERX[�
IXQNFML� FL�Já\FK�� 7Z�� R� SU]HFKRG]HQLX� IXQNFML� FL�JáHM� SU]H]� ZDUWR�FL� SR�UHGQLH�� 3U]\NáDG\�
LOXVWUXM�FH�SRZ\*V]H�SRM
FLD�L�WZLHUG]HQLD� 

 
9,,,���5$&+81(.�5Ï)1,&=.2:< 

     Pochodna funkcji. GeoPHWU\F]QD� LQWHUSUHWDFMD� SRFKRGQHM�� 7Z�� R� FL�JáR�FL� IXQNFML�
Uy*QLF]NRZDOQHM��7Z��R�SRFKRGQHM�VXP\��Uy*QLF\��LORF]\QX�L�LORUD]X�IXQNFML��7Z��R�SRFKRGQHM��
superpozycji funkcji. Tw. o pochodnej funkcji odwrotnej. Styczne i normalne do krzywej 
SáDVNLHM�� 7ZLHUG]HQLD� R�ZDUWR�FL� �UHGQLHM�� 5ROOH
D�� /DJUDQJH
D� L� &DXFK\
HJR��:QLRVNL� ]� WZ��
/DJUDQJH
D��MH*HOL�GI�G[ ������L�MH*HOL�GI�G[!��������5HJXáD�GH�O
+RVSLWDOD��3RFKRGQH�Z\*V]\FK�
U]
GyZ��:]yU�7D\ORUD��(NVWUHPXP��7Z��R�ZDUXQNX�GRVWDWHF]Q\P�LVWQLHQLD�HNVWUHPXP��7Z��R�
]QLNDQLX� GI�G[� Z� SXQNFLH� HNVWUHPXP�� 3XQNW� SU]HJL
FLD�� 7Z�� R� HNVWUHPDFK� L� SXQNWDFK�
SU]HJL
FLD� IXQNFML� GRVWDWHF]QLH� ZLHOH� UD]\� Uy*QLF]NRZDOQHM�� :\SXNáR�ü� L� ZNO
VáR�ü��
$V\PSWRW\�� 3RGVXPRZDQLH�� EDGDQLH� SU]HELHJX� ]PLHQQR�FL� IXQNFML�� 3U]\NáDG\� LOXVWUXM�FH�
SRZ\*V]H�SRM
FLD�L�WZLHUG]HQLD� 
 

IX   MACIERZE I WYZNACZNIKI 
0DFLHU]H�� 5RG]DMH� PDFLHU]\�� 3URVWRN�WQH�� NZDGUDWRZH�� ]HURZH�� MHGQRVWNRZH�� GLDJRQDOQH��
V\PHWU\F]QH�� DQW\V\PHWU\F]QH�� KHUPLWRZVNLH�� -HGQRDUJXPHQWRZH� G]LDáDQLD� QD� PDFLHU]DFK��
7UDQVSR]\FMD�� VSU]
*HQLD� Z� VHQVLH� ]HVSRORQ\P� L� KHUPLWRZVNLP�� �ODG�� 'ZXDUJXPHQWRZH�
G]LDáDQLD�QD�PDFLHU]DFK��0QR*HQLH�SU]H]�OLF]E
��GRGDZDQLH��PQR*HQLH��NRPXWDWRU��2EURW\�Z�
R 2 �� 'HILQLFMD� Z\]QDF]QLND� �Z� V]F]HJyOQR�FL� XZDJL� QW�� SHUPXWDFML��� 5HJXáD� � 6DUUXVD��
:áDVQR�FL wyznaczników ( w tym tw. Cauchy'ego o wyznaczniku iloczynu macierzy). 
5R]ZLQL
FLH� /DSODFH
D� GOD� Z\]QDF]QLND�� 2GZUDFDQLH� PDFLHU]\�� *UXSD� �]H� Z]JO
GX� QD�
PQR*HQLH�� PDFLHU]\� QLHRVREOLZ\FK�� 0LQRU�� 5]�G� PDFLHU]\� L� MHJR� HOHPHQWDUQH� ZáDVQR�FL��
3U]\NáDG\�LOXVWUXM�FH�SRZ\*V]H�SRM
FLD�L�WZLHUG]HQLD� 

 
X   RÓWNANIA LINIOWE 

�����8NáDG� UyZQD�� OLQLRZ\FK�� :]RU\� &UDPHUD� �Z� V]F]HJyOQR�FL� MHGQR]QDF]QR�ü� UR]ZL�]D��
XNáDGX� FUDPHURZVNLHJR��� � .RPELQDFMD� OLQLRZD� UyZQD��� /LQLRZD� QLH]DOH*QR�ü� UyZQD���
8NáDG\� UyZQRZD*QH�� /LF]ED� UR]ZL�]D��� 7Z�� .URQHFNHUD� L� &DSHOOLHJR�� -HGQRURGQH� XNáDG\�
UyZQD���3U]\NáDG\�LOXVWUXM�FH�SRZ\*V]H�SRM
FLD�L�WZLHUG]HQLD��� 

 
XI   R 3  

�����3XQNW\�� ZHNWRU\� ]ZL�]DQH� L� ZHNWRU\� VZRERGQH�� 2GOHJáR�FL� PL
G]\� SXQNWDPL�� GáXJR�FL�
ZHNWRUyZ��']LDáDQLD�QD�ZHNWRUDFK��0QR*HQLH�SU]H]� OLF]E
� L�GRGDZDQLH�ZHNWRUyZ��R 3  jako 
SU]HVWU]H�� ZHNWRURZD�� R 3  MDNR� SU]HVWU]H�� HXNOLGHVRZD�� .RPELQDFMD� OLQLRZD� ZHNWRUyZ��
:HNWRU\� OLQLRZR� QLH]DOH*QH�� %D]D i, j, k. Iloczyn skalarny. Iloczyn wektorowy. Iloczyn 
PLHV]DQ\�� 5yZQDQLD� RJyOQH� SáDV]F]\]Q\� L� SURVWHM� �LQWHUSUHWDFMD��� 5yZQDQLD� SDUDPHWU\F]QH�
SáDV]F]\]Q\� L� SURVWHM�� 5yZQDQLH� SáDV]F]\]Q\� SU]HFKRG]�FHM� SU]H]� WU]\� SXQNW\� L� SURVWHM�
SU]HFKRG]�FHM� SU]H]� GZD� SXQNW\�� ,QWHUSUHWDFMD� JHRPHWU\F]QD� XNáDGyZ� UyZQD�� OLQLRZ\FK��
2GOHJáR�ü�SXQNWX�RG�SáDV]F]\]Q\�L�RG�SURVWHM��3U]\NáDG\�LOXVWUXM�FH�SRZ\*V]H�SRM
FLD� 

 
 
 
 


