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x? ûÆus�!A�h`u�K]V�t)û;Zu�cv�ÄÿKWV�ûôR2V!��Z�RWV#ûôKWV`�
x
Í °+´ÏÎ3²�ÐÌÑB°+Ò`é�¶fú
Ô ¸ IALN\]MPO3dJT�efTaK�á.MJ\WqwO3efTaKkR2V�t)û=Û��cvôMPO�RWV!& ûà×G`XZG \]L]Yf\kgQTaKkX3\+oTaRZoTagQTaIlLNTaKax
Ô�Õ TaKSRUMPOQ\]¼0TaK�\]TcX3\EoTaK]TaIlL]G L]YfdJTaK}KNMPI6LSefTaKkKWO3Yfd GJIlLNTaK;<

1

Cosinus hyperbolique

Sinus hyperbolique

1

−1

Tangente hyperbolique

v z={}|=~��0�]{}|=������ ~��W�=��{���� � ��� � ���a{}|=~��0�]{}|=��g;hC� � �ji�{!kW�W��� � �w���� # �È¦�¤+¥P¡��B¦��0�
_B«ô�ò�Æ¦B¥x$ ¡¨¦¬«%$ �.y §��3�P���È�¨¡¨©¬«��
Í °+´ÏÎ3²�ÐÌÑB°+Ò�úÌ¶·µ
Ô K]VÅTaK]LSRUMPIlL]Y»I6OQT�KWOQ\Sh`x
Ô K]VÅTaK]LSKNLN\WY[RULNTaq`TaIlLSRU\WMPY[K]K]GJI6LNT�K]OQ\kh�x
Ô K]V�t)h=v�Äÿh`x
Ô ¸ IbR2VQTc\WRWV3TA×G�\EoTaKNMPOZgQ\]T�e·À oTa¹+O3G L]YfMPI:<ôK]V�ÙAÄÿûAG dJTaR�ûCAbh`x

K]V�ÙAÄÅûz� l ��Û l Çn�& ÄÅû� l � Û l Çn� ZÚÄ@& û� l E ��Û�& û l ��Û � Äpþ
¸ Ibg3MPYfL�\+oTaKNMPO3gQ\WT�e·À�oTa¹6OZG L]YfMPIR{ E Û|& û}{ Û � Äÿþ�GadJTaR\{�Ä l � K þEx~ Ä�qZt)û E Z � v�Ä / & D û7E%Z � 0 E x{ É Ä

& û=Û�& D û�E%Z �& Äpû=Û D û�E%Z � TcL`{ E ÄÿûtZ D û7E�Z � x{ É`� þ`g3MPI3RsIQT�RUMPI6d+Y[TaIlLkXÆGJKcx
FwÀ MÌ×O l � ÄÿûtZ D û E Z � R À TaKNL¾ã9×G�ã¨g3Yf\]TCÙAÄÿe»I / û;Z D û E Z ��0 x� ¯°76���ø ù
ø.±��òúÌ¶»Ó

Õ ÀÁG X3XÆe[Y[RcG L]YfMPInK]Y[I+O3K}VlÖ+X0Tc\]¼0MPe[Y[¹+OQT�g�oT98ZI3Y[LHOZIQTC¼ÆY ½¾TaRUL]Y[MPIng3T=h K]OQ\sh`^�MPIàG X3X0Tae[e[TCG \]ÂPO3q`TaIlL�K]Y»I6O3K}V6Ölã
X0Tc\]¼0MPe[Y[¹+OQT}KNMPIjG X3XZe»Y[RcG L]YfMPIA\EoTaRcYfX3\WM+¹+OQT�¹+O3Y0TaKNLkIQMJL+oTcT=G \]ÂPK]V�x

�



Í °+´ÏÎ3²�ÐÌÑB°+Ò�úÌ¶[é
Ô ¸ IbG`g3MPI3RS< ? Ù�Ajh`u�G \]ÂPKWV�ÙAÄÿe»I / ÙSZ D Ù
E%Z � 0 x
Ô ¸ IbG`e»G�RUMPOQ\]¼0Ts\]TcX3\EoTaKNTaI6L]G L]YfdJT�<

Argument sinus hyperbolique

÷ ²�±Zç�² ø ¯°6ù ¯°núÌ¶fú
Õ G=á.MPI3RUL]YfMPIjG \WÂPK]VbTaKNLSg�oTc\2Yfd�G ¼ÆefT�K]OQ\khiTcL ? Ù�A�h`u t)G \]ÂPK]V0v�ü)t.Ù�v�Ä �D Ù
E%Z � x� ¯°E´;±
�BÒaù ²
Î3ù
ø.±��
Ý MPYfLkmße[G=á.MPI3RUL]YfMPIjKWVsx ¸ IjG`g3MPI3R�m Ç�É ÄÿG \]ÂPK]V0x

FwÀÁG X3\a×TaK`e[T¿L]V�oTcMJ\a×Taq�TÊK]OQ\�efTaK=gôoTc\WYfd�oTcTaK`gQTaKwá MPIZRUL]YfMPI3Kw\+oTaRcYfX3\]ME¹+OQTaKc^�mÈÇ�ÉCTaK]L=g�oTc\2Yfd�G ¼ÆefT¿TaIF�AÄ mªt)ûEvCK]Y�TcL
KNTaOZefTaq�TaI6LkK]YÌm%ü)t)ûQvHýÄÿþEx
t)K]VSv ü ÙbÄÿþG� R2V�ÙAÄÅþ`Y[q�X0MPK]K]Y[¼ZefTJx
¸ IbG�gQMPI3R ? Ù�Ajh`uSt·m Ç�É v�ü�t.Ù0v�Ä't)G \]ÂPK]VÆv�ü�t.Ù0vªÄ �t)K]V#v ü t)G \]ÂPK]V�Ù�v Ä �R2V�t)G \]ÂPK]VSÙ0v x
¸ \kR2VkÙbÄ D K]V�EUÙ[Z � xF}MPI3R ? Ù�Ajh`u}t·m Ç�É v�ü·t.Ù0v�Ä �L t·K]V�t)G \WÂPK]V�Ù0vNv E Z � Ä �D Ù E Z � x
Í °+´ÏÎ3²�ÐÌÑB°ÊúÌ¶UT
¸ IbGJO3\WGJYfL�XZObOQL]Y»e[Y[KNTc\�GJO3K]KWY�gôoTc\WYfdJTc\#e»I / Ù[Z D Ù
E�Z � 0 xw��M" # �È¦�¤+¥P¡��B¦��0�
_B«ô�ò�Æ¦B¥ß¤E�N$ ¡¨¦¬«%$ �Ny §��3�l���B�¨¡�©�«��
Í °+´ÏÎ3²�ÐÌÑB°+Ò�úÌ¶YX
Ô RWVÚTaKNLSRUMPI6L]Y[I+OQT�K]OQ\Sh�x
Ô RWVÚTaKNLSKNLN\2Y[RULNTaq�TaI6LSRU\]MPY[K]KWGJIlLNT�KWOQ\O2 þ + Z\�@2 xÔ RWVCtP2 þ + Z\�@2Áv�Ä32 � + Z\�@2 xÔ ¸ IbR2VQTc\WRWV3TA×G�\EoTaKNMPOZgQ\]T�e·À oTa¹+O3G L]YfMPI:<ôRWV�ÙbÄÿûAGadJTaR�ûCK � TcL#K]OQ\]LNMPOQL�Ù�K þEx

RWV�ÙbÄÿû�� l � Z l Çn�& Äÿû� l �!Z l Çn��Ä@& û� l E � Û|& û l � Z � Äpþ
¸ Ibg3MPYfL�\+oTaKNMPO3gQ\WT�e·À�oTa¹6OZG L]YfMPIR{ E Û|& û}{mZ � Äÿþ�GadJTaR\{�Ä l � xñ O3Y[K]¹+OQT}Ù*K þE^3MPIÊGS{�K � x~ Ä�qZt)û E Û � v�Ä / & D û E Û � 0 E x{ É Ä

& û=Û�& D û�E�Û �& Äpû=Û D û E Û � TcL`{ E ÄÿûtZ D û E Û � x{ É � � g3MPI3RsIQT�RUMPI6d+Y[TaIlLkXÆGJKcx
FwÀ MÌ×O l �CÄÿûtZ D û7E�Û � R À TaKNL¾ã9×G�ã¨g3Yf\]TCÙAÄÿe»I / û;Z D û�E�Û � 0 x�



� ¯°76���ø ù
ø.±��òúÌ¶M]
Õ ÀÁG X3XÆe[Y[RcG L]YfMPI�RUMPKWY[I6OZKÌVlÖ+X0Tc\]¼0MPe[Y[¹+OQTªgôoT98ZI3YfLÈO3IQT�¼ZY ½¾TaRUL]YfMPI�gQT�2 þ + Z\�G2aK]OQ\�2 � + Z\�@2 ^ MPIwG X3X0Tae[efT�G \]ÂPO3q`TaIlL

RUMPK]Y»I6O3K�V6Ö+X%Tc\W¼%MPe»Y[¹6O3T#KNMPIjG XZXZe[Y[RcG L]YfMPIA\EoTaRcY[X3\]ME¹6OQT�¹+O3Y0TaKNL#IQMJL6oTcTCG \]ÂPR2V�x
Í °+´ÏÎ3²�ÐÌÑB°+Ò�úÌ¶Ya
Ô ¸ IbG`g3MPI3R ? Ù*A|2 � + Z\�@2 uôG \WÂPRWVkÙbÄÿe[I / ÙSZ D Ù E Û ��0 x
Ô ¸ IbG`e»G�RUMPOQ\]¼0Ts\]TcX3\EoTaKNTaI6L]G L]YfdJT�<

1

Argument cosinus hyperbolique

÷ ²�±Zç�² ø ¯°6ù ¯°núÌ¶Yc
Õ G=á.MPI3RUL]YfMPIjG \WÂPRWVjTaK]LSgôoTc\WYfd G ¼ZefT�K]O3\ 4�� + Z\�@2QTcL ? Ù�A 4�� + Z\�G2 u t)G \]ÂPRWVÌv ü t.Ù0v�Ä �D Ù�E�Û � x� ¯°E´;±
�BÒaù ²
Î3ù
ø.±��
Ý MPYfLkmße[G=\]TaK]LN\WY[RUL]YfMPIbgQTCRWV ×G�e�ÀÁY[IlLNTc\Wd�GJe[e[T[2 þ + ZO�@2 x ¸ IbG�gQMPI3R�m Ç�É ÄÿG \]ÂPR2VÌx

FwÀÁG X3\a×TaK`e[T¿L]V�oTcMJ\a×Taq�TÊK]OQ\�efTaK=gôoTc\WYfd�oTcTaK`gQTaKwá MPIZRUL]YfMPI3Kw\+oTaRcYfX3\]ME¹+OQTaKc^�mÈÇ�ÉCTaK]L=g�oTc\2Yfd�G ¼ÆefT¿TaIF�AÄ mªt)ûEvCK]Y�TcL
KNTaOZefTaq�TaI6LkK]YÌm%ü)t)ûQvHýÄÿþEx
t)R2V#v ü ÙAÄÿþG� K]V�ÙAÄÅþG� ÙbÄÿþ�TcLSG \]ÂPR2VSþ�Ä � x
¸ IbG�gQMPI3R ? Ù�A 4�� + Z\�@2 u#t·m Ç�É v�ü�t.Ù0vªÄ't)G \]ÂPRWV�v�ü)t.Ù�v�Ä �t)R2V}v ü t)G \]ÂPRWVSÙ0v Ä �K]V�t)G \]ÂPRWVSÙ0v x
¸ \kKWV�ÙAÄGZO�}Û D RWV`EUÙ¿Û � ^ ? Ù*A 4 þ + Z\�G2 u�K]V�Ù�� þ�TcLSG \]ÂPR2VkÙ�A 4 þ + Z\�@2 x
F}MPI3R ? Ù�A 4�� + Z\�@2 uHt·mÈÇ�É2v ü t.Ù�v�Ä �L t)R2VCt)G \]ÂPR2VkÙ0vNv E Û � Ä �D Ù
E�Û � x
w��M^ # �È¦�¤+¥P¡��B¦��0�
_B«ô�ò�Æ¦B¥Ê¥J�0¦%_Ì�Z¦È¥J� �.y §��3�P���È�¨¡¨©¬«��
Í °+´ÏÎ3²�ÐÌÑB°+Ò�úÌ¶·µ�d
Ô L]VÅTaKNL#RUMPIlL]Y[I+OQT�KWOQ\kh`x
Ô L]VÅTaKNL#KNLN\WY[RULNTaq�TaI6LSRU\]MPY»K]K]GJI6LNT�K]OQ\kh�x
Ô L]V�t)h=v�Ä 4 Û � + � 2 xÔ ¸ IbR2VQTc\WRWV3TA×G�\EoTaKNMPOZgQ\]T�e·À oTa¹+O3G L]YfMPI:<�L]V�ÙAÄÿû�GadJTaR�Û � � û � � x

L]V�ÙAÄÅû�� l E ��Û �l E � Z � Äÿû� l E ��Û � Äÿû l E �!Z�û� l E �CÄ�� Z�û� Û�û
¸ IbG`¼ZYfTaI � Z�û� Û�û � þE^Zg3MPI3RHÙAÄ �& e»I � Z�û� Û�û x� ¯°76���ø ù
ø.±��òúÌ¶·µZµ

Õ ÀÁG X3XÆe[Y[RcG L]YfMPInL]GJIQÂJTaI6LNT�V6Ö+X%Tc\W¼%MPe»Y[¹6O3TCg�oT98ZI3Y[L�O3IQT=¼ZY ½NTaRUL]YfMPI�gQT`h K]OQ\ 4 Û � + � 2 ^¬MPI�G X3X0Tae[efT�G \]ÂPO3q`TaIlL
L]GJIQÂJTaI6LNTCV6Ö+X%Tc\W¼%MPe»Y[¹6O3T#KNMPIjG XZXZe[Y[RcG L]YfMPIA\EoTaRcY[X3\]ME¹6OQT�¹+O3Y0TaKNL#IQMJL6oTcTCG \]ÂJL]V�x
Í °+´ÏÎ3²�ÐÌÑB°+Ò�úÌ¶·µEÓ
Ô ¸ IbG`g3MPI3R ? Ù*A 4 Û � u � 2 uôG \]ÂJL]VSÙAÄ �& e»I � Z�Ù� ÛàÙ x
Ô ¸ IbG`e»G�RUMPOQ\]¼0Ts\]TcX3\EoTaKNTaI6L]G L]YfdJT�< �



−1 1

Argument tangente hyperbolique

÷ ²�±Zç�² ø ¯°6ù ¯°núÌ¶·µ6é
Õ G=á.MPI3RUL]YfMPIjG \WÂJL]VjTaKNLSg�oTc\2Yfd�G ¼ÆefTsK]OQ\ 4 Û � + � 23TcL ? Ù�A 4 Û � + � 2 u t)G \]ÂJL]V�v ü t.Ù0v�Ä �� ÛßÙ�E x� ¯°E´;±
�BÒaù ²
Î3ù
ø.±��
Ý MPYfLkmße[G=á.MPI3RUL]YfMPIbL]V�x ¸ IbG`gQMPIZR�m Ç�É ÄÅG \]ÂJL]V�x

FwÀÁG X3\a×TaK`e[T¿L]V�oTcMJ\a×Taq�TÊK]OQ\�efTaK=gôoTc\WYfd�oTcTaK`gQTaKwá MPIZRUL]YfMPI3Kw\+oTaRcYfX3\]ME¹+OQTaKc^�mÈÇ�ÉCTaK]L=g�oTc\2Yfd�G ¼ÆefT¿TaIF�AÄ mªt)ûEvCK]Y�TcL
KNTaOZefTaq�TaI6LkK]YÌm%ü)t)ûQvHýÄÿþEx
t.L]V#v�üäÙbÄÿþG� �R2V E Ù ÄÿþW<�Y[q�X0MPK]K]Y[¼ZefTJx
¸ IbG�gQMPI3R ? Ù�A 4�� + � 2 u}t·mÈÇ�É2v ü t.Ù0v�ÄÞt)G \WÂJL]V%v ü t.Ù0v�Ä �t.L]VHv ü t)G \WÂJL]VkÙ0v Ä �� ÛàL]V�t)G \]ÂJL]VSÙ0v E x

�


