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� �c�
P#I��Z�
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�ZTZK!TZS)�LiLC�

�	fYFC��� � ��p,m	��d5I�E'gJF\`.SGE_LCX4gJFC`?^_S_TZSGW)L	W)`�]8�LiE_TZSjIeR)�ZL�fYT����L�E_L�`YSGT§IeS_L�W?E��W9���Li^_S'R5Ie^)�L	^_W)E'W?`!d)EGT�`4gJTZd5L
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IeW)S_F\K[I�SGTVUCW?L2d5I�E �t� �	�ZL�TVgGh)L�E�L�S	��� ${TZS �.TZ` �Zp,o	�¶� 9��Z^	d)E_F\d5F\^_L�`YS2W?` L�`?^_L�K�R)�ZL�fYL!gJ�VI�^G^_L�^�d5L�E¶�
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�L�FCK{�L�S_EGT§U\W)Li^2FCW{�I�fYL�^
K{�L�g�I�`?T�^GK!L�^�^_F\W)^
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^GT�K=d)�ZT�£q�L8fYL�� ��L�giI�K �\��I	gJFC`?`)L�gJSGT�F\`[I,]\L�gN�ZL�^ Ied)d)�ZTVg�I�SGTZFC`)^"L�^GS �AI�TZSGL'd5I�E
d?E_FCH\EjIeK!K[IeS_T�FC`�X,f)I�`)^
�ZL2g�I�^#d)E)�Li^_L�`YS�I,]\L�g#�ZL � ! ! � u=�_XY��W?T�K �L�K=L8W)SGTZ��TZ^)�L�d4FCW?E'�§I�K!TZ^GLcL�` �	W)]YE_L�f~W[`?F��.I�W��

��I�S��ICgGh)L:d)E_TZ`5gJTZd5Ie�ZL�fYL�����L�g�IeK L�^GS2�VI�gJFC`)^GS_EGW5gJS_TZF\`�fYLi^��L�U\W5I�SGTZFC`)^	fYW�K!F\W)]CLiK!L�`YSNS_L��Z�ZL�^
U\W�� L��Z�ZL�^"^_F\`.S
fN�L,gJE_TZS_Li^ f)Ie`)^"���_�L,UCW4I�S_TZF\`2�jp
��� � L�S_SGL'K{�L�SGh)F)fYLN`�� L�^_S"d5Ie^�W?`)TVUCW?L8L�S¤T��YLJ�)TZ^_SGL f�� IeW)S_EGL�^
�¿F\E_K�I��ZTZ^_K�L�^"d4L�E_K=L�S_SJI�`YS f~Lwg¦FC`)^GS_E_W?T�EGL2gJL�^��L�U\W5IeS_TZFC`)^,X)gGh5ICgJW?`�I,�YI�`YS
^GL�^cI,]CI�`YSjIeHCL�^¤L�S'TZ`5gJFC`Y]N�LJ�
`)TZL�`YSG^ ��x	�_�

VarSet q;

scalar C, W;

scalar fh, gl;
// sommes des contraintes holonomes et non-holomes:

// constante de penalisation :
double k;

vector motion;
// matrice jacobienne :
matrix jac;

// des contraintes holonomes et non-holonomes

// calcul de la jacobienne :
jac = jacobian(motion, q)

// degrés de libertés :

// énergie cinétique et travaux donnés:

// vecteur des équations du mouvement :

// calcul de l’énergie cinétique, des travaux,

// relativement à une description du mécanisme

...

...

// calcul des équations du mouvement :

+ k * gradient(fh, q) + k * dotted_gradient(gl, q);
- ddt(dotted_gradient(C, q)) + gradient(C, q)

motion = gradient(W, q) + dotted_gradient(W, q)

// calcul des valeurs numériques pour
// les équations du mouvement et la jacobienne :
numericMatrix valJac = jac->value();
numericVector valMotion = motion->value();
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K=F~f~T�£�g�I�SGT�F\`)^8f)Ie`)^c�ZL �¿FCEGK[I��ZTZ^_K�L'K�I�SGh �L�K[IeS_TVU\W)LC�

�qFCW)^¤d5F\W)]CF\`)^��L�H.Ie��LiK!L�`YS"`)FCSGL�E8U\W)LcgJLcg¦F~f~LcW)SGT��ZTZ^_LNW)`)L��ºFCE_K=L
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�ZL	`)F��.IeW��)�
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 �	�ZW)T
d4L�EGK!L�SGSjI�`YS�f~L�H
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�ZL�^=^jg�Ie�§IeTZE_L�^,X8�ZL�^=]CL�g¦S_L�W)EG^�L�S=��Li^!K[IeS_EGT§g¦L�^�� �'`{^Jg�I,�
�VI�TZEGL�d5LiW)S��L�S_EGLtT�`?T�SGTVI��ZTZ^)�L�d5I�E=W)`)LtgJFC`?^_SjIe`YS_L±E)�L�L��Z�ZLCXNd5IeE[W?` �L����L�K!Li`.S�f�� W)`{L�`?^_L�K�R)�ZL f~L ]CI �
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U\W)LcfYF\T�S"d4FC^G^)�L�fYLiE
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� LiS_S_L=E_L�d?E)�L�^GL�`YSjI�SGTZFC`�d5LiE_K!LiS�fYL[fN�L�gJFCW?d5L�E:�ZL�^�I��ZHCF\E_TZS_h)K=L�^¨�I I�d)d)�ZTVU\W)L�E2^GW)E:��L�H\EjIed)h)L�L�`d4L�S_TZSGL�^�W?`)TZS)�L�^�g¦FCK!K=L	�A� TZ�Z�ZW)^_SGE_L2�ZL�d)^GL�W5fYFe�¶gJF)fYL � ! !kfYL��VI £5HCW)EGL �)����L!g¦F~f~L�d)E_TZ^2L�`tgGh5I�EGHCL

scalar Function::ddq(Variable q) {
scalar result = Constant(0);
for (i = 1; i <=  number_of_operand; i++)

result += operand(i).ddq(q) * ddop(i);
return result;

}

scalar Binary::ddop(int i) {
scalar result;
assert(1 <= i <= 2);
if (i == 1)

result = ddop1();
else

result = ddop2();
return result;

}

scalar Multiplication::ddop1() {
return operand(2);

}

scalar Multiplication::ddop2() {
return operand(1);

}
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fYLiWY��fN�L�K�I�EJg_h?L�^cL�^G^_L�`YSGT�Li���ZL�^�^_FC`YS#K!TZ^_L�^'Li`��	W)]YE_LN )�ZL2d5IeE_SJI�HCL:fYL�^GFCW)^¶�AL¦�~d?E_L�^G^_TZFC`)^�L�Sc�VI�^GTZK��
d)�ZT�£ g�IeS_TZFC`�� � L�^cI�^Gd5L�g¦S_^	^_F\`.S'SGEjIeT�S)�L�^cf)Ie`)^'�ZL�^cd5IeE_SGT�Li^'^_W)TZ]CI�`YSGL�^��

� � �	��
 ��� � ���	� ��
 � ���
��IcgJF\`)^_SGE_W5g¦S_TZFC`!fYLi^��L,UCW4I�S_TZF\`)^
fYW2K!F\W)]CLiK!L�`YS�I�^G^_F)gJT,�L�L�^	�I'W)`:^_�Y^_S��L�K!LNK{�L,g�I�`)TVU\W)L"L�`)H\L�`5fYEGL

�VI�f~W)d)�ZTVg�I�SGT�F\` f�� W)`{`?FCK�R)EGL[`?FC`¬` �L�HC�ZTZHCL,I�R)�ZL f��G�L��,�L�K=L�`YS_^�fYL�g¦L�^ �L�U\W5IeS_TZFC`)^,�'D�F\W)E{�Li].TZSGL�E��VI

X0X ÇZY\[	]�^"_



piM � 
�� ����
���� ��� 
 ����#��� � � 
 ��� ��
 
��
	��

fYW?d)�ZT§giI�S_TZF\`tLJ� L,gJS_TZ]CL�fYL�gJL�^��L����L�K!Li`.SG^�X��ZL�^��L,UCW4I�S_TZF\`)^�`?L!^_F\`YS2d5I�^:E_Lid)E)�L�^GL�`YS)�L�Li^[d4I�E:W)`�I�EGR)E_L
K�I�TZ^
d5IeE'W)`�HCEjIed)h)L2d4L�EGK!L�SGSjI�`YSN�ZL�d4I�E_SJI�H\Lwf�� L¦�~d?E_L�^G^_TZFC`)^ �V£5H\W)E_L:x/���

- ,

� 1�� ��Bº-�

( ) � '

� _ � [

��� ��� � �

� ] �
	 ��� ���

�����
 )xw��
 
 �	� 
�� � 	 � � ��� ������� !N���#�	� ��� 
��

� L,gJT	^_TZHC`)T�£5L±UCW?L��VI�fYL�^GS_EGW5gJS_TZF\` f�� W)`�FCd'�L�EJI�SGL�W)E�`�� L�`YS_EJI�� �Z`)L�d5Ie^�` �L�gJL�^G^jIeT�EGL�K!Li`.S��VItfYL�^¶�
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3. Destruction d’une référence bloquante

1. Configuration initiale 2. Création d’une référence bloquante

4. Destruction de la dernière référence bloquante

1 2

1 0

[registerOneCount]

[deathOfBContainer] [deathOfBContainer]

Référence Bloquante

Contenu Bloqué

(BRef)

(BContent)
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[registerNBContainer(...)]

[deathOfContent]

1. Configuration initiale 2. Création d’une référence non-bloquante

3. Destruction d’une référence non-bloquante 4. Destruction d’un contenu non-bloqué

nil

Contenu non-bloqué

Référence non-bloquante

(NBContent)

(NBRef)

[deathOfNBContainer(...)]
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scalar operator-(scalar ref) {

}

class ScalarElement {
  ...

  ...
};

class UnaryMinus : public Unary {
  ...

return scalar(new UnaryMinus(this));
virtual scalar minus() {

return ref->minus();

}

virtual scalar minus() {

}
...

};

return operand();
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public:

.../...

.../...

scalar cond(scalar c, scalar q1, scalar q2) {
return scalar(new cond(c,q1,q2));

}

class Conditional : public Binary {

Conditional(scalar c, scalar q1, scalar q2)
: cond(c), Binary(q1,q2) {}

~Conditional() {}
double value() {

double result;
if (cond->value())

result = operand(1)->value();
else

result = operand(2)->value();

return result;
}

scalar ddop1() {
return scalar(new Conditionnal(cond,

}
scalar ddop2() {

return scalar(new Conditionnal(cond,

}

scalar cond;
private:

};

Constant(1),
Constant(0)));

Constant(0),
Constant(1)));
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