
���������	��
��
����������������������� ����� �!��"!#%$

&('*),+!-.+0/21432),576*879�:�';:�<�:�+.=?>,+ /2+.=@3	<�A0:�B.=@C�:�<DA!9FEHGI>,6*JLKHM*C7EH+H/25NM;3OGP>Q+H6
R!S2T�6*MFBU>Q/O9DVIW�WYX*T
Z[)Q5\6*8]9F:�'^=._,<FJa`b9Fc4/	9ed�<�:�<PMF14<Ff2<�:�/O<*KH+H/25hgi_.f2<�:�/O1^_,+4A09F:OGI/257jkA0GF3	<�EU>,<PMF1l325]_.+0j�6*'�T�m
n2cH+H>,+4>,+!:�'oAH5]_,6p9I>

:�<�:29I>,+0EH/21qd�<�:�'rA09s>@'r32)Q5\6*8]9F:�'�tO6Y>,+0u,1v=._@>Q+e/2+0MY'*)Q+0-,C\87Cw_,32uxGpM*/2B ML3O57_,+HjDKU+�Tzyw<Ot�KU< =._.>,+{/O9I3O_Q9I87Cw:2<o325]_.+0j�6*'�t
J2c A0/2<PM*JL_,+H32C]_.<PMP9I>�/O+HjeJ	_.5\>,+�T
R�T| Z[u,<

n ≥ 0
<FA0/O9FEHjs+

an

3	<�EU+H>qAH32n	_.<�d2nNt�=.9F6
8\A0+oEU5]_.87<
n
M*'!=.GF:�)QC\>i=.9F6F<}_.<�JOEU+H>0tNM~/2BHjscs6P9Ic0:2�~_,EH5�>x9I/2+!K

=@+ u,<PM�+H/aR4/O+Hd�< | t23O),C]EU+0j�c^/O9s3�<F)x9F:25�_,EH5�>x9I/OKHnrA0GI87+Hc05[`�32)Q576Y8]9F:N�
a4 = 3

t232uQ<I>Q<FcH+ EH57_,8\<s�D87AH+ uQ<FA08\<�cHC\>�/	9
/OGF_,8\+!:�JP=@5]KU5F_,<FJ	E�>@'��

1+3
t
3+1

t!/2+Hd�<
1+1+1+1

g�T�Z�<�:�<�d2/2B(32uQ<
n ≥ 1

<FA0/O9FEHjs+
bn

3	<�EH+U>NAH3OnO_.<�d2nNtQ=.9I6l8\A0+
EU5]_.87<

n
A09I3	_,9I>O=.9I6�<4_,<FJ	EU+U>!tPM /2BHjsc�6P9Ic!:��q_,EH5�>x9I/2+!KN=@+�EH57_,8\<4A�j�/O<FcHC7/*'

{1, 4, 7, 10, . . .} = {3k−2, k ∈ N}`�32)Q5\6*8]9F:��
b5 = 3

t�32uQ<I>Q<FcH+
5
8\A0+^u,<�AH87<FcHC\>�=.9I6�<

4 + 1
t
1 + 4

/O+Hd�<
1 + 1 + 1 + 1 + 1

gUT[�z<�/2+0EH/2B432u,<
n ≥ 3<FAH/	9FEUjs+

cn

3�<�EU+H>�A032nO_,<Fd2n�tp=.9I6DA09F3O_Q9P>
n
=.9I6�<�_,<FJ	EU+U>�32)QC\uQ<FA0+H/2��Kxf�EU5]_.+08�<Y_@>Q),+4MFBH>Q-,57KxfL/2+HcqV�`�/	9I32)Q5\6*8]9F:

c7 = 3
tO32u,<F>,<�cH+

7
87AH+ 3	_,GI>�=.9F6F<

3 + 4
t
4 + 3

/2+Hd�<
7
g�T

�z<�6p9FcU>Q+Ft�cH+^32uQ<s6P9Ic0:21
n ≥ 0

328]9P>Q5
an = bn+1 = cn+3

T
V2TV �z<�6p9FcU>Q+Ft�cH+^js/2<�cHC7/O9�32),57js+H6o6�<F/2+!EU/21432uQ<I=@+06�>QC\M*/25�uQ<PM*C\/*'sjDGs_.'�_.>,1Hj�u,nOAH/2��Kxf;uQ+H3Ou,+0AH+H/Y>x9I/Y>,nNT�`b��C7/2�*j�C
_.87<PM*'Ft�:�<F6P9IcH>,+�t(cH+;6P9Fc0:�1L32),57jDKU+Ljen2c0+Hjs+;32)QC7)Q9�:�C�>{d	<�:�t[6Y>Q+HuQ��/O9~/25�8\+0cH5%t(32),C]EU+0jsc;uQn2AH/2�*j�32)Q5\js6PGIj
32),C7)x9F:�57js+luQn2AH/O14d�<�:�'FT�g

| TRp�{R �z<�6p9FcU>Q+Ft2c0+q3	<�EH+U>v6F<Y_@>Q+Hu���uQ9I��J�/	9s/OGF_,8\+!:�JP=@5]KU57j�<�d2uxGIAH6*J{=@+q3OGI>QGsjs<�KU/2C7/O9s/2B.=.9I6F10f2<D32)QC\uQ<FA0+H/210f2<sEU5]_.8]9
`@R^d	<�:OgUTi�*3�<�EU5\>,+@=?>Q+ 3	<�EH+U>v6F<Y_@>Q+Hu�>,<�f2<I>Q<s�Fux9P��J�`@R^d	<�:OgUT

�	T��v+0Kxf2�i=@+s:2GI/~<FuQC\+0/�>Q<PMP9I/2���Fux9P�
G = (V, E)

T Z[)Q+0:23	<�6Y8]GF:2+@=@js+Ft�cH+�32uQ<;6P9Ic!:�<FJ~f2uQ9F/*J
e ∈ E

=@+�A09�:2GI/O9
/2+HA!GI3�<FuQ/OG
uQ+0GF8\/OG~6P9I3O9�KUC\>Q9

c(e) ≥ 0
9a32u,<a6P9Ic!:���M*uQKxf2<�8

v ∈ V
=@+rA09�:2GI/�u,+!GI87/2��:�+U��KUC\>

d(v) ∈ R
T

Z[),+!:�3�<F6*87G�:�+@=@js+�t(cH+L_,<FJ	EU+U>{M*-,+0Kxf�:�+U�	KHC�>Qn
=@+Lu,<PM�+H/�/*J287+FT��z9F-,57j�KH5\87+Hj�=@+�/O9P=@5\>r���b���U h¡%¢O£l¡¥¤!¦PtiKU<Fcq=@+
/2+HA!GI3�<FuQ/OGq��JO/26�KH+

f : E → R
+
tO6�>Q+HuxGejDGs/OG�_.87+0:2JP=@57KH5�M*879�_@>Q/2<�_.>,C%�

•
yw<F6o3�<D8\C7d�<PMF<F87/214f2ux9I/2B

e
=@+ <Fjs+0AH+H/{=@+@=@5w6P9I3O9�KUC\>,<FJ�t*>b=UT

∀e ∈ E : f(e) ≤ c(e)
T

•
Z[uQ<;87C\d�<PMF<�8\/O��M*uxKxf2<F8

v ∈ V
328]9P>Q5�t�cH+�uQ<FA0:25\8�js+HAHCw>,<�6F+0j�t�6Y>,+0u,�rA{/2B@=zM*'Y>,106PG2t�9D>Q<F6F+0jrt�6Y>Q+HuQ�r:2<

/2B.=�MY>,106PG2tP=@+ 32)Q+0_,/2B4u,<PM�+H/�:�+U�	KHC�>QJ
d(v)

Ti�FC7/2�*jsC�_.87<PM*'Ft

∀v ∈ V :
∑

e∈E

e §�¨U©%ªH«Q¬?­P¬ v

f(e) −
∑

e∈E

e §U®h¯b°0±H°,²�³N´Hµ v

f(e) = d(v).

`b9YgV �z9P=.:2BU>,+�3�<F87'Y/O<FjsC7GF8\/O5*9F8\��<FuQC�>QjeJO_0tp6Y>,+HuQ�^Me:29F/21Hj¶��uQ9I��J
G
_�f2ux9I/2<PM*�*jsCF6P9I3O9�KUC\>Q9Fj�C�9lM*uQKxf2<�8\<PM*�*jsC

:�+U�	KHC�>@';/O9P=.:�+q:2+U�	KHC�>Q/25�>,<�6�t�32),573O9�:�/2B^u,<�AHf2<�:�/O+Ft�cH+^c!GF:�/2�L:�+U�	KHC�>Q/25�>Q<F6;/O+H+U·�C]_@>QJP=@+FT
`bd	g| �z<�6p9FcU>Q+Ft�cH+ M

G
+H·*C]_.>,JP=@+q:�+H�	KUC\>,/O5N>,<�6�t�32uQGpM�Bl6�:�'*c^32uQ<s6p9Fc0:�<�JLjs/2<�cHC7/*J�M*uxKxf2<F87n

A ⊆ V
328]9P>,5%t2c0+

_.<�JOEU+H>¸6P9I3O9�KUC\>if2ux9I/DM�+0:�<�JOKU5]KxfDA
A
:�<

V \A
=@+49�_.3�<F¹s>x9I6sMF+08\6*�l=.9I6F<{_.<�JOEU+H>�:�+H�	KUC\>,noM*uxKxf2<F87nDM

A
T


