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H[sb_ iheh  _gby

GZklhys__ |Iheh  _gb_ h \uimkdguo d\ZebnbtiZpbhdgdhed [zl
kim”~_glh\ aZ\_jrb\rbo h[mqg_gb_ ih h[jZah\Zl_evguf ijh]jZf
mklzZzgzZ\eb\Z | ihjy*hd ih~*]lhlh\db b azZgB[Wl|[Z2dZeZ\jkdblo \ FLM
"Ze_ __Mygb\_jkbl<lkhhI\_IklI\bb k Ij_[h\Zgbyfb n_"_jZevguo ]hk
h[jZzah\zZl _evguo klzg~Zjlh\ <DJ vy\ey Iky h[yaZl_evghc khl
]Jhkm~zZjklI\_gghc ZIl_klZpbb \uimkdgbdhWZdbdB\ jkbI [Zy\ey Il
aZdexgbl _evguf, whZipfamevldliZithjh]h =hkm~"Zjkl\ _ggZy wdaZzZf_
dhfbkkby \ughkbl j_r_gb_ h ijbkm " _Igtotbl\\ Ukh\kgsdh dmd\Zebnbd:
:ZdZezZ\jkdZy jEg[hkEzZ\ey | kh[hc kzZfhklhyl _evgh_aZdhgq_ggh_
azZ™"Zggmx \u[jZggmx | _fm gZibkzZggh_ ebqggh \uimkdgbdh
jmdh\h”~bl_ey k\b” | _evkl\mxs__ h[ mf_gbb \uimkndpthad Zh[B[b IZ4 N
b ZgZebabjh\Zlv nzZdlbg_kdbc fZl_jbZe bkihegaymyp a4dhyqgltkag bkd
gZ\udb ihemqg_ggu_ ijb hk\h_gbb ijhn_kkbhgZevghc h[jZah\ZI_
fh™ | hkgh\u\Zlvky gZ h[h[s_gbb \uiheg_gguo \uimkdgbdhfldmjkh
fZl _jbZeu kh[jZggu_ \uimkdgbdhf \ i_jbh” ijhba\h”kl\_gghc
ijZdlibdb

Kim”~ gl k_ | ihegmx hlI\_IklI\ _gghklv azZ ijbgylu_ bf | adgbqg._
ijZ\bevghklv \k_o \ugbke_gbc az dzq_klI\h ]jZnbqg_kdpoujZihl
lzd"_ aZ aZsblm <DJ \ mklZgh\e _gguc kjhd

1 GHIF:LB<GUZ»HDMF?GLU
11 N_~_jZevguc aZdhg hl N dZ[JWNA OH[jZah\Zgbb \ Jhkkbck
N N jZpbb?
12 IjbdZa Fbgbkl_jkI\Z h[jZzah\Zgby b gZmdb JhR&0&20d5xc636 " jZ|
©OH[ mlI\_j ~ gbb 1lhjyrdZ ijhihkm@BykI\ _gdHb]lh\hc ZII_klIZpbb
h[jZah\Zl_evguf ijhljzffzf \ukr_]lh h[jZzapngghyzf [ZdZeZ\]jbZI.
ijhljzffzf ki_pbzZebl 1Z b ijh]jzffzf fZ]bkljZImju?2

21hjy~hd \u[hjZ I_f

<uimkdZxsb_ dZn_"ju _ " _Jh~gh jzZajzZ[Zlu\Zx]l |_fZlbdm <D
azZzdj_ie_gb_ | _f aZ jmdh\h~bl_eyfb hgly[ijlyatgdms _Jh mqg_J[gh]h
ljbf_jguc i_j_qg_gv I_f <DJ mlI\_j ~"Z |ky gZ aZk_"Zgbb dZn_"ju
2.2 | j_q_gvVv ijbf_jguo | f <DJ ml\_j"~"Z Iky kh\_Ihf
g_iha”rg__ ghy[jy | _dms_]h mg_[gh]h ]h*Z b "h\h”*blky ~h k\_~
23 KIm~ _gl bf__| ijZz\h \u[jZlv h~*gm ba aZy\le _gguo madmngvt? Igg
I _f Azdj_ie_gb_ | _fu azZz kim”~_glhf hkms_kl\eyghyh aZyhé&gdhb:

kilm~ _glzZ gz bfy j_dlhjZ mighéhjklglb.l1Z: g f mdZaulZxlky
- bfy hlgq_klI\h nZfbeby Z"jfkrgblkglZdliguc | _e_nhg Kkl
- | fZ <DJ b \uimkdZxsZy dzZn_"jZ
-bfy hlqg_kl\h nZfbeby ~he ghklv jmdh\h”"bl_ey
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- f klh b kjhdb ij_~"biehfghc ijZdlbdb
AZy\e _gb_ ~he gh Julv azZ\babjh\Zgh jmdh\h”bl_e f az\_
mdZaZgb_f \b”"Z jmdh\h”"kI\Z <DJ rlZlgh_ beb ihgZkh\h_ b ~_dZz
24 KIm” _gl bf__ | ijZz\h ij_"~eh blv kh[kI\_ggmx |_fm \uDP@jx hJl
| _fu < wlhf kemqz_ ij_"ezZ]z fzy | _fZ "~he gZ J[ulv kh]eZkl
\uimkdZxs_c¢c dZn_"ju ijb g_h[oh”~bfhklb giZagZ:qBlvihdhlgkmevl
AzZdj_ie_gb_ | _fu azZ klm”~_glhf hkms_kl\ey |ky |Zd" _ dzd \ i
Kim~ gl "he” _g hnhjfblv aZy\e Ighims&h]h Mg\Zjy
26 > dZg nzZdmevl_1Z gZ dhlhjhf h[mqgZ _Iky klIm~ _glh[ih"]l

mli\_j°~ _gbb | _f <DJ kim~_glh\ g_ iha~g__ yg\Zjy |_dimdZah m
mdZaulZxlky | _fZz <DJ jmdh\h”~bl_ev dhgkmevliZgl ijb gZebqbb
27 Baf_g_gb_ beb mlhgg_gb_ | _fu <DJ \hafh gh fg kyypa*9h _

ij_"ihezZ]lZ_fhc ~"Zlu @Zsibdgh\Zgbb ebqggh]h aZy\le_gby kim”~_glZz
khlezkh\Zggh]h k jmdh\h~bl_e f b aZ\_"mxsbf dZn_"jhc
Baf _g _gb_beb mlhgg_gb_| _fu <DJ hnhjfey Iky ijbdZahf

Jmdh\h~AkI\h [ZdZgZ{jfKdlc

G _ihkj_"~kI\_ggh_  jmdh\h~klI\h <DJ hkms_kl\ey | jn
g_h[oh”~bfhklb ih j_r_gbx azZ\_"mxs_]h \uimkdZxs_c dZaq "gu
dhgkmevizgl

3.2 Jmdh\h”~klI\h <DJ hkms_kl\eyxNMNZ]p¥Xbggkldb _  jZ[hlg
ijhn_kkhjkidhh”~z\zZl_evkdbc khklzZ\ gZmqggu_ jZ[hlgbdb Mgb\
ij _~klz\bl _eb klhjhggbo hj]JZgbazZpbc ijb\e_q_ggu_ gZ ~“h]h\hjgut

AZ jmdh\h”?klI\h <DJ ij_ih*Z\ZI_ex ij_~mkfzljb\Z_Nky n
ij_"_eZo \j_f_gb hij_~_ey_fh]lh ghjfzZfb \j_f_gb 7~ey jZZXphlliZ h][
ijhn_kkhikdhh~rz\zZl_evkdh]h khklz\Z Mgb\_jkbl_1Z

Jmdh\h~bl_ev h[yaZg hkms_kl\eylv jmdh\h~kl\h <DJ \ |h

- hdZau\Zlv dhgkmevIiZpbhggmx ihfhsv klm”~_glm \ghecj_~_
| _fu <DJ \ ih”]lhlh\d_ ieZgZ <DJ 1]jZnbdZ \uiheg_gby <D \ i
nZdlbg_kdh]h fZl_jbzZeZz

- kh~ _ckl\h\ZIv \ \u[hj_ f_Ih~"bdb bkke_"~h\Zgby

- hkms_ kl\eylv kbkl _fZlbg_kdbc dhgljhev aZ oh~”hf
\ kKhhI\_IkI\bb k iezghf b ]jZnbdhf __ \uiheg_gby

- bgnhjfbjh\zZlv azZ\_~mxs_]h dzZn_"~jhc \ kemqgZ_ g_khJe
ljZnbdZ \uiheg_gby <DJ

- NZ\ZIv d\Zebnbpbjh\Zggu_ j_dhf_g”~Zpbb ih kh™_j Zgbx s

- ijhba\_klb hp_gdm dzq_kI\Z \uiheg_gby <DJ \
ij_~tyley fufb d g _c Ij_[h\Zgbyfb hlau\ jmdh\h”~bl_ ey

AZf gZ jmdh\h~bl_ey g9gZagZq_gb_ dhgkmevlZgkh\ <
aZ\_"mxsbf dZn_7~jhc b hnhjfey_ Iky ijbdZahf
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Hkgh\gu_ 1j [h\Zgby d [ZdjzdBljkdhc

41 |jb \uiheg_gbb b azZsbl_ <DJ \uimkdgbd ~he’ _g ijh"
kKhhi\_Ikl\b _ k\h_c ih~lhlh\db \ kdgdklb aglZab
ijhn_kkbhgZevguo mf_gbc b gZ\udh\ [j _[h\Zgllyf gy hihjZz
h[jZah\zZl _evgh]lh klzZzg~"Zjlz N=HK \ukr_]Jh ijhn_kkbhgZevgh]h h]

- agZgb_ b ihgbfzgb_ | _hj _Ibg_kdbo ijh[e_f ih |_f_ <I
- \eZ”_gb_ kh\j_f_ggufb f_Ih”Zfb ihbkdzZ h[jZ[hldb
bgnhjfzpbb \ jZ[hl_
- \ezZz” gb_  f_Ih~Zfbbklkeg "ol _evkdhc ~_yl evghk
\dexqZy
mf_gb_ klZ\blv b j_rZlv bkke_"h\Zl _evkdb_az~Zgb ih I_f_
gZ\udb ijh_dlbjh\hgghc ~_yl _evghklb
mf_gb_ ~_eZlv \u\h”u |_hj_Ibg_kdh]l]h b beb ijzZdlbqg_
hkgh\Zgbb ihemq_gguo j_amevlZlh\
mf_gb_ hj]Zgbah\ZIv b ijh\_klb wdki_jbf_gl hiul
mf _gb_ieZgbjh\ZIv kh[kI\_ggmx ~_yl _evghklv ih \uiheg_ gl
- \eZ” _gb_ dmevimjhc fure_gby kihkh[Zfb ijZ\bevgl
hnhjfe_gby ihemqg_gguo j_ameviZlh\ \ mklghc b ibkvf_gghc ]

42 ;ZdzZezZ\jkdAnlzZz "~he ' gZ [ulv ihk\ys gZ h”~ghc hij_"_e
ijhje_f_ az”Zq_

43 Kh”"_j Zgb_ <DJ ~he gh J[ulv ihk\ys_gh j_r_gbx az”zZq
f_Ilh~"bqg_kdh]h -fgZimdggh_kdh]h ijh_dlbjh\hgqgh]l]h ZgZeblbq_kdl
wdki_jbf_glZzevghlh ozjzdl_jz <DJ fh  _| ij_"klzZ\eylv kh[hc
| _hj_Ibg_kdh_ beb wdki_jbf_glZevgh_ bkke_MhWgho k\Zd hyhx
h[h[sZxs_]h beb kjzZ\gbl_evgh]lh ozZjzdl _jz

< l_dkl_ <DJ “he gh Julv hljzZz"  _gh

- 1_hj_Ibg_kdh_ h[hkgh\Zgb_ ijh[e_fu b __ ZdImZevgt

- ZgZeba gZmqgghc b mqg_[ghc ebl_jZImju ih I_f_ bk
iml_c j_r_gby ijh[e_fu

- dhgdj _Igu_ ij_~eh  _gby b |I_ogheh]bb \ h[eZklb ij
N yl_evghklb ZgZeba j_amevlZlh\ bo j_ZebaZpbb

- jZajZ[hldZ j_dhf_g~Zpbc ih bkihevah\Zgbx fZl _jbZe

ijZdlbg_kdhc ~_yl _evghklb

H[{sb_Ij [h\Zgby d klpkdPMmj Zgbx
<DJ \dexqgZ_ | \ k_[y ihykgbl evgmx aZibkdm kdjmedhik
beexkljZlb\guc fZl jbZe
KljmdImjZ ihykgbl _evghc aZzZibkdb \dexgZ_ | h\guly Kk
we_ f _glu \ ihjy*d_ bo jZkiheh  _gby
- Iblmevguc ebkl
- aZ™"Zgb_ gZ [ZdZeZ\[kdmXx jZ[hIm
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- hlau\ jmdh\h”~bl_ey
- j_p_gaby
- ZgghlZpby
- kh”_j Zgb_
- \\_~ _gb_
- jZa™_enkgh\ghc qzZklb ijb g_hFohnbjfh&1tbeamljb
jZa™_eh\
- aZdexq_gb _
- kibkhd bkihevah\Zgguo bklhggbdh\
- ijbeh” _gby ijb g_h[oh”~bfhklb
53 Kh”~_j"Zgb_ <DJ jzZkdju\Z_Iky \ __ hkgh\ghf | _dkdby khkl
A\mog_luj_o jZa™_eh\ k jZa[b\dhc gZ ih*"jZa™_eu aZdexq_gby
<h\\_~ gbb nhjfmebjm _I|ky ijh[e_fZ bkke_ ~h\Zgby h[hkgh\u

| _fu kl i _gv __ jZajzZ[hlZgghklb f_klh b agidgdghbd \ >F£&m
nhjfmebjmxlky p_eb b az”~Zqgb jZajzZ[hldb bkke_ "~hdiZgby~f nhdZ:
f ITh*bdzZz b f _Ih*heh]by bkke_ _"~h\Zgby | _hj Ibg_kdZy kflzxygZ

agZgbfhklv h[hkgh\u\Z Iky kljmdImjzZ <DJ

< hkgh\ghc gqzZklb baez]zZ I|ky fZl _jbzZe ih | _f_ ijh\hgQglkoy Z¢
bklhggbdh\ | rzxlky az*"Zgb knhjfmebjh\Zggu_ \h \\_~ gbb Kh
jZkdju\zlv | _fm jZajZ[hldb bkke_ "h\Zgby < g_c |lzdb_ ijh
wdki_jbf_glZ hiulZz ZgZebazZ bkke_"~h\Zgby _kédljb\BAe hjkm _-
p_eyfb b az~ZqgqzZfb <DJ

ljb g_h[oh”~bfhklb <DJ fh _I kh”_j ZIv fZI|_jwadwghitbd_kdbfr
h[hkgh\Zgbx wdheh]bb b [_ahiZkghklb "bag_"_ykha\\gHklbm»xsbha:«
dhgkmevliZglh\

< aZdexq_gbb ijb\h~ylky h[h[s_ggu_ blh]Jb |_hj_Ibqg_kdh

jZajZ[hldb | _fu hljz zZz |ky j_amevlZl j_r_gby ihklz\e*"fguo
Nhjfmebjmxlky \u\h”u ij_~eh”  _gby b j_dhf_g”*Zpbb ihhbhkihe
jZ[hlu

<kihfh]zZl _evgu_ beb ~hihegbl_evgu_ fZl_jbZeu dhlhju_
| ogbg_kdbf beb "jm]bf ijbgbgZf \dexqg_gu \ hkgh\ghc |I_dkl \ugh
H[{sb_Ij [h\Zgby d hnhjfe_gbx

Hnhjfe _gb_ fZl _jbZeh\ <DJ ”"~he gh [ulv \uiheg_gh \
lj _[h\Zgbyfb =HKL

x =HKL - KKB;> Hig_| h -lgkkkeqgd¢h\Zl _evkdhc jZ
KljmdImjZ b ijZ\beZ hnhjfe_gby

Xx =HKL - ?"bgZy kbkl_fzZ dhgkljmmdimfkdhZpbb H[st
lj_[h\Zgby d | _dklh\uf "hdmf_glzf

Xx =HKL J- b[ebh]jZnbqg_kdZy kkuedZ H[sb_ Ij_[h\Zg
khklZ\e _gby

Xx =HKL - ?KD> lezZdZlu -hogodigg_ kdb _ H[isb_ | _oghb
lj_[h\Zgby

x =HKL - ?KI> Ko_fu Zelhjblfh\ ijh]jzff ~Zgguo I

H{hagZqg_gby mkeh\gu_ b ijZ\beZ \uiheg_gby
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x =HKL J - K\yav n_”" _jZevgZy L _jfbgu b hij_~ e _gb)
x =HKLJ -2003 Mgbnbpbjh\ZggZy kbkl_fZ RhjkkghjpZplbhgg
evghc “hdmf_glZpbb Lj_[h\Zgby d hnhjfe_gbx “hdmf_gl
6 JZ[hlZ gZqbgZ_Iky k Iblmevgh]h ebklZ GZ Ibleeglghf
k\_jom \gba ihf_szZxlky ke_"mxsb_ j _d\bablu
¥ ihegh_ gZbf_gh\Zgb_ \_"rhfkl\Z b ihedih C
aZ\_" _gby
gZbf_gh\Zgb_dZn_"ju
| fZ <DJ
k\_~ gby h[ bkihegbl_e
k\_~ _gby h jmdh\h”~bl_e_
k\_"_gby h j_p_ga_gl_
dhgkmevlizZglu ijb g_h[oh”bfhklb
¥f ]hjh”~ gZibkzZgby jZ[hlu b ]h~
GZ Iblmevghf ebkl_ ihf_szZ_Iky ]jbn ~himkdZ d aZsbdy dh

aZ\_"mxsbf dzZn_"jhc

;eZgdb Iblmevgh]h ebklZz az”~"Zgby gZ <DJ hlau\Bfimtd\h"b!
ijbeh” _gbb= b gZ kZcl_ mgb\ _jkbl _IZ \ jZza®_e_ ©OKIm”~_glm?a

L dkl <DJ gZ[bjz _Iky gZ dhfivxl_j_ ~gZ h~ghc klhjhg_

i_gqzZlzZz_lky g_j_a bgl_j\ZeZ k]hbjiZagf g8 _rfjbnlz 7LPHV .1HZ
KljZzgbpz | _dklzZ "he gZ kh"kjjEthm L _dkl ~he g [ulv hlnhjfZlb
e \hfm b ijZ\hfm iheyf kljZgbpu DZ ~Zy kljZgbpZ bf \hW]lh*bgZdh
ijZ\h}h ff \_jog- ]hff gb g-]h ff

H + +H+ H+ H +H

:[aZpguc hlklmi “he” _g [ulv h*bgZdh\uf b jZ\_g k f
JZkklhygb_ f_ ""m gZa\Zgh fihjka™™mhs§bf | _dklhf ~he gh jzZ\
l[j_f bgl_j\zezf Lzdh_ °~_ jZkklhygb_ \u”~_j'b\Z _Iky f_""m aZ]

ihrjzanr_ezZ GZa\ZgblyihZpZra’ehdhhjfeyxlkyuf jZzaf_jhf rjbniés?
1HZ 5RPDQ k ihem bjguf \u®_e_gb_f

Dzu¢jza”g&ZgbgzZ_Ilky k gh\hc kljZzgbpu WIh ~_ ijZ\beh hl
hkgh\guf kljmdIimjguf qzZklyf jZ[hlu \\_"~ gbx aZidexvphdlx g kot
bklhqgbbhybeh  _gbyf

Gmf_jZpby kljZgbp gZqbgZ Iky k IblmevghidhjZ2b&I|Z ggZ
ijhklz\ey |ky GZ kljZzgbp_ ©Kh”_j Zgb_2 \ khhlI\<DKI\bib kh k
ijhklZ\ey |ky pbnjZz kKhhi\_Tkl\mxsZy | _dmjZdglopughed |m \_kv
ihke_"mxsbc h[t_f <DJ \dexqZy kibkhd bkihevah\jbgedguogbklhc
gmf_jmxlky ih ihjy*dm ~h ihke_"*g_c¢ kljZgbpu Ilhjy~rdhi\clighf_]j
p_glj_gb'g_]h ihey *hdmf_qglz

JZ[hlZ \uihegy_Iky \' _~“bghc klbe_\hc fZg_}l_ odpogydtibo)
ba”Zgbyo \ g_c g_ "he’'gu "himkdzZlvky hjnh]jZnbqg_kdbhgquuzffzl
kilbebklbqg_kdb_ hrb[db b hi_qgzldb

H[t_f d\ZebnbdzZpbhgghc jZ[hlu “he _g mqgblu\Zlv Kki_p
ih~"Thlh\db b fh™ _| \Zjvbjh\ZIvky-\ iklj¥Z ghzo

Hnhjfe_gb_ 1Z[ebp

Hluggh |Z[ebpZ khklhbl ba ke _~mxsbo we_ f _glh\ ih
|_fzZlbg_kdh]l]h azZ]l]heh\dz [hdh\bgu aZ]heh\dh\ \_jlbdZevguo
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]hjbahglZevguo b \_jlbdZevguo ]jZn <k_ I|Z[ebpu _keddkypo
ZiZ[kdbfb pbnjzfb [_a mdghfZgbhy\agZ8ZeZo JeZ\u Ghf_j jZzaf_sZ
\_ jog_f mlJem gzZ” aZlheh\dhf IZ[ebpu ihke_ keh\Z LZ[ebpZ
LZ[ebpZ Ghf_j IZ[ebpu h[hagZgZ_¢hfi_j\FleyZpon)EhjZy pbnj
ihjy~dh\uc ghf_j 1Z[ebpu \ JezZ\_ LZ[ebpu kgZ[ Zx| | _fzZlbqg_lI
dhlhju_ jZkihez]zxl g_j_a ~_nbk kijz\zZ blighrl i iljAhlidkgthc [md\u
lhqdb gZ dhgp_ GZijbf_j

LZ[ebpZ Kdhjhklv i_j ~Zqgb “"Zgguo ih dZgZem k ijhimkdghc kihkh

LiZgkihjlguc Kdhjhklv i_j_~Zgb ~Zgguo d
ijhlhdhe RTT =600fk 577 fk
TCP 245 245
SCPSTP 245 245

Hnhjfe _gb_ beexkljZpbc

BeexkljZpbb “he gu bf_Iv gZalZgby dhlhju_ ihf_szZxl
g _h[oh”~bfhklb ih” beexkljZpb_c¢ ihf_szZxl| IZd _ ihykgyxs®pguéZg
| _dkl

<k _beexkljZzpbb bf_gmxlky jbkmgadfgmibdymgpbkdbfb pbnj
ghf_j jbkmgdzZ ijhklz\ey Iky ih™ jbkmgdhf k ij_nhledkohfZdbdkenghd
ghf_j jbkmgdzZ khklhbl ba ghf_jzZ jzZa”_ezZ bjbkpygddB\R]hZghf e
jZa™_e_gguo lhgdhc gZijbf_j Jbkmghd

Jbkmgdb “he'gu jZaf_sZlvky kjZam ihke_ i_j\hc kkkebbggZz
ebkl__klv k\h[hrgh_f_klh Kkuedb gZ jbkmgdbk\h[hdkglhc\nhhtg)
gZijbf_ j 3«gZ jbkmgd_ «" DZ”Muc jbkmghd ~he” _g khijh\h "Z|

gZa\zZgb _f dhlhjh_ jzZzaf_sZ |lky ilgkg _a Thndkf jZHZijbf_j 3Jbkm
>bZ]jZzffZ khklhygbc ijhlhdhezZz 7&3 ~ GZ \k_ jbkmgdb "he gu [ul\
Jbkmgdb fh]lml [ulv g_jgufb beb p\_Igufb
GZijbf_j
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Appl: Zdlb\gh_
hidjulb_
. send: SYN

recv : SYN
send : SYN, ACK Appl\:‘h\l kuedz.
NZgguo.
RST send : SYN . Appl: azdjulb_

™ . beb
recv : SYN . . b bkl g _gb_
send : SYN, ACK SYN_SENT 1ZcfZmlz

recv : SYN, ACK
send : ACK

SYN_RCVD —

appl :
aZdjulb_
send : FIN

ESTABLISHED

recv : FIN

CLOSE_WAIT

CLOSING send : FIN
recv : LAST_ACK
ACK
Y recv : ACK
FIN_WAIT_2 TIME_WAIT Y

Jbkmghd>bZz]jzffZz khklhygbc ijhlhdheZ 7&3
Nhjfmeu

Nhjfmeu gZ dhlhju_ bf_xlky kkuedb \ I_dkl_ gmf_jmxlky Zjz
ihke _"h\Zl _evgh \ ij_ N eZo jZza™_eZ | _ ghf_j njdérheezkbklhbl
ihjy*dh\h]h ghf_jZ nhjfmeu \ jZa”_e_ jZa”_e_gguo |lhgdhc Ghf_
kdh[dZo ihf_sZx|I m ijz\h]lh djZy Ihc "_ kljhdb JZkrbnjh\dZ [md\_
nhjfme_ "he gZ ijb\h”~blvky g_ihkj_"kI\_ggh ih®” nhjfmehc ihke_ k
"\h_lhqgby

t1=1/Cn.0j=(1+ £.0))/Hin o) Imn,ops (6.4.1)
1" Hpnoy £rbjbgzZz ID =p

oy *raZsblguc bgl_j\Ze f_""m dZgZeZfb

Imnoy bgnhjfZib\ghklv fh*meypbb

6.11 Kibkhd bkihevah\Zgguo bklhggbdh\

Kibkhd bkihevah\Zgguo bkékqgbtdh\k_ bkihevah\Zggu_ bklhggbd
ihyl\e _gby kkuehd \ | _dkIl_ >Zggu_ h ebl_jZImjguo BKIké\dkhdK o
lj_[h\Zgbyfb =HKL J ;b[ebh]jZnbgkkd&gZz H[sb_ Ij_[h\Zgby b i
khklz\e. gbkgibkhd bkihevah\Zgguo bklhgqgbdh\ ~he g \dexqZ|
gZbf_gh\Zgbc Gb _ ijb\_~_g ijbf_j hnhjfe_gby kibkdz
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=hev”rl_cg ; K Kb]JgZebaZpby \ k_lyo k\FabJZ”Kh=bek\yrd
2001.- Kk
=hev”rl_cgP-l ¥ _nhgby =hev”~rl_cg ; K Ibggmd : <- Kmi
F JZ”bh b k\yav k +
Wdhghfbg_kdZy wgpbBelki dWig~jh\Z >F "jWa@lhghfbdZzZ
1055 k
4. Ke_ih\ G NhihoghZzeebqg_kdh_-hhiehdgBevghklv We dlj
GL< < . 80484.
5. Macroeconomics. A European Text. Michael Burda, Charles Wyplosz. Oxford University
Press. 1993. - 486.
6. Statsoft, Inc We dljhgguc mq_[gbd ih klZS$taksbftdWebFhkd
http://www.statsofttu/home/textbook.
Kkuedb gZ bkihevah\Zggu_  bklhqgbdly kejy"wdhhufmdzhdu)&ii

khhi\_IkI\mxkklihnggbdZ \ kibkd_ dhlhjut d\Zd¢Xlgd_lkgdh[db gZijbf_
ljb bkihevah\Zgbb pblzl \ayluo ba i_j\hbklhggbdzZde\xdZxkky XI
dZ\ugdb Z \ kkued_ mdZaulZ _ |ky ghf_j kljZgbpde gZigbh6*jgby
k @

6 ljbeh™ _gby

DZ ~“h_ ijbeh” _gb_ gZgbgzZxl k gh\hc kljZgbpuitkk mdZaggb
kljZzgbpu keh\Z Ijbeh” _gb_ b _]lh h[hagZqgq_gby Iljbeh'bfdby h
azZlezZ\gufb [md\zZfb \ ZenzZ\blghhfihjyd\ , A C H Q DZ ~h_ ijk
"he 'gh bf Iv | _fZlbg_kdbc aZ]l]heh\hd dhlhjuc ibr_Iky RbaZleZ'
ke "mxs_c kljhdb >himkdZ _ |ky gzZa\Zlgjde yiljpb edth® gbghc kljZgbp _

< kkuedZo i_j_™ ghf_jzfb jm[jbd Z lzd _ i_j_ ™ oghfehgfbh jk
ijbeh” _gbyo ibr_Iky [md\Z _]h h[hagZg_gby gZijhfhjhc Jjbkmglnhd
i_j\h]h jza~_eZ ijbeh’_gby :

Hkgh\gly_[h\Zgby b j_dhf_g~Zpbb ih \uiheg_gbx iezdZlh\

AZsblz <DJ khijh\h " ~Z Iky ~ fhgkljZpb_c) dG4lgbaoa "heZd.
[ulv ij_~klzZ\e _gZ bgnhjfZpby hljZz ZxsZy hkgh\gu_ Zki_dlu kh:
ieZdZlZo dzd ijZ\beh ijb\h”yl beexkljZpbb ihykigysbjbdkpjpmnad lr
jZ[hlu kha”z\zZ_fh]lh mkljhckI\Z kbkl_fu k_Ib beb ijh]jZzifgh]h
ozZjzZdl _jbklbd \j_f ggu_ ~bZz]jzffu ko_fu Ze]lhjblfh\ nhjfmeu
ih~\ _j"~"Zxsb_ azZ\_jr_gghklv jZ[hlu

leZzdZlu \uihegyxlky \ khhlI\_Ikl\bb k I|j_[h\Zgbyfb =HKL
klzg”~Zjlghlh nhjfzlz ij_bfms_KkI\_ggh : -gifavdgdZ]lheahhdgzabl_e
gZklv b ijb g_h[oh”~bfhklb ihykgbl _evguc |_dENiBkK¥dZHKhkgh\g
\uihegyxlky lhevdh gZ \ughkbfuo gZ ieZdZlu q_jlqZd® i<e Zka e
"he gu bf_Iv igeyftg_ _ ff kh \k_o klhjhg b gblzlvky k jZkklhy
gZ ieZdZlZo "he ' gu [ulv ~“hklZlhqgh q_ldbfb b dijenijguaffo j j[ nddh\f
aZlheh\dzft&t ih*aZlhehgdhY ig_ ff hkgh\guo gbfihgh\ = ff

?keb azZsblz khijh\h " ~Z |ky beexkljZpb_c ]JjZnbqg_kdh]h f
ijh_dlhjz b i_jkhgZevgh]lh dhfavglZgiklm”_glm g_h[oh”~bfh ih~]h

klj 10 b @3
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N fhgkljZpbhdg@ucjbZe gZ nhjfzl_ Hipi\b g2z |ky azZ\_"mxs
dzZn_"jhhey dZ ~"hlh geD¢ZeZWKky dg@ibbwda_fieyjh\ Lblmevguc
ij_a_glzZpbb ij_"klzZ\e_g \ ijbeh” _gbb ?

Q_jl_"b djhf_ iezdzlh\ ~he ' gu bf_Iv jZzfdm b hkgh\gm:
\uihegy_ fu_ \ khhI\_Ikl\bb k =HKL ljbf_j \uiheg_gby hkgh\g
gZ jbkmgd_

< ljZn-mdZaZlv gZbf_gh\Zgb_<@ZXbY JghhZgb_ dZn_"ju \ ]jz
gZbf_gh\Zgb_ qlj@nuz bebt jZz fzkkzZ b fakrlizdgyxlky Ilhevdh d
bf_ xI kfuke \ JjZgohf _j ebklZz \ }jdbkeh ebklh\ \ ]N+H;M+<IH
FLMKB nZdmevl_ | ]jmiiZ nZffjzeby b th”~ibkv kIm”~ _glzZnZXfpg&my
b ih?"ibkv jmdh\h”~bl_ey \nKfbreby btih~ibkv azZ\ dzZn_"jhtzZl¥ ]jzZ
ih~"ibkb “hdmf_glZz

T85

f 1 3 15 1] . 50
2] "
) Jhian | Mecea | vacwirmzs
I WanTwons| N Aoup. Modnucs [Ganvd =
| [Pazpet. 10y /) i s|5|5| 87 | m
&| [Opoe. 111 !
" Lrrean _ ni |fvem (7] flucmos (B)
1) I 28
3] n 9)
¥ I b

Jbkm@gHdNhjfZ b jZaf_ju hkgh\ghc gZ~ibkb “ey q_jl

>hdmf_glu \uiheg _ggu_ gZ \zZIfZg_ b bkihevam_ f«DJ ~h

"he 'gu [ulv ijhm[ebjh\Zgu \ ihykgbl _evghc azZibkd_ Ijb y'mJelt

baf _gylv nhjfZzl b dhebqg_kl\h ebklh\ *hdmf_glZ khojZgyy hkgh\g

<h \k_o ~hdmf_glZo ~he’'gu [ulv bkihevah\Zgu klzg”"

hkgh\guo nbabqg_kdbo \ _ebgbg =HKL b ~bgbp-bo b=aKBj _gb

?"bgbpu \_ebqgbg G _klzg~zjlgu_ \\_~ ggu_ Z\lhjhf h[hagZ
JZkrbnjh\Zgu

8 IhAlhih\dZ d aZsbl_

8.1 AZ "\ _ g ™ eb ~h gzZqgZeZzZihzidbkbl|l=Wdbelghklvx ]hlh\Zy
[ZzdZez\jkdzZy ji4[RKAZ\ey Iky kIim”_glhf jmdh\h”"bl_ex Jmdh\
hdhgqgzZl_evghc ijh\_jdb jZ[hlu ih”ibku\lZ_1 IbIlmevgudk\lelfkl b
ibkvf_gguf hlau\hf ij _~klzZ\ey | _ gZ dZn_~jm < hlau\_ jn
kh” j ZIvky i_j_qbken gkkbhgZevguo dZq_kI\ \uimkdgbdZ \uy\e _
jZ[hlu gz~ az~Zgb_f Jmdh\h”bl_ev hp_gb\Z | khhh\Zlkbws d\uiim
ebgghklguf ozZjzdl_jbklbdzf Ibiz ©kzZfhklhyl_evdghRlviOm®hdb |
hjl]Zgbah\u\ZIlv k\hc Ijm~2 b | i

AZ\_~"mxsbc dZn_"~jhc beb _]h azf_klbl_ev gZ hkgh'
Ahdmf_glhy hp_gb\Z | ]Jhlh\ghklv <DJ b j_rZ | \hijhk_h ?kreilmk:
aZ\_"mxsbc dZn_"jhc g_ khqgl_I| \‘hafh guf “himklblv jZ|[thilmkd _aZ
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j_rZ lky gZ aZk_"Zgbb dzZn_"ju k mqzZklb_f jmdh\h”~bl_ey b Z\Ilhj
Jmdh\h2~bl_ev ijh_dIZ b aZ\_"mxsbc dZn_"jhc ijb “himkd_ <L
gZebgb_\k_o g _h[oh”bfuo [b[ebh]jZnbq_kdbo kkuehd dgBEf\k_ aZhb
njZ]f_glu <DJ pblzZlu jbkmgdb nhlh]jZznbb |_dklu ijh]jzff b I i
nZdlh\ iez]bzlZ b g_kml aZ wlh i_jkhgZevgmx hl\_Ikl\_gghklv
83AZ ~g_c ~h aZshlag nZdmevl_1Z hjl]Zgbam _ I ijh\_jdm |_dk
aZbfkl\h\Zzgbof gqbke_ kh”_j"Zl_evghc qzZklb b ih”*JhlZ\eb\Z_1 jz
we_dljhglmebhl_qghc kbkl_f_ FLMKBgZdihkéeyal]vDJ “~hims_ggmx
azZsbl_ azZ\_"mxsbf dzZn_"~jhc 9Z j_p_gabx
J p_ga_glzfb fhlml [ulv \_"msb_ ij_ih*"Z\Zl _eb \ebmkdZ
Ajm]lbo dZn_"j Z 1zZzd _ ki_pbzZebklu ih ijhnbex <DJ -jZ[hl
bkke ~h\Zl evkdbo bgklblmlZo b gZ ijhfure_ggu&lij fijbydlyaglh
fh™ | ijble_dzZlvky ijhnikkhZ|l evkdbc khklZ\ ~jm]bo \ukrbc
aZ\_" gbc Kibkhd j_p_ga_glh\ ih ij_"klZ\e_gbx dZn_"j mlI\_j *Z_
< j_p_gabb “he'gZ ijbkmlkI\h\ZIv o0zZjzZdl_jbklbdZ jZ[hlu
ZdimZevghklv ba[jZgghc |_fu

t
¥ kKhhi\_IklI\b_ kh”_j Zgby jZ[hlu |_f_ b az"Zgbx gZ <DJ
T iheghlzZz b dzZq_klI\h jZzajzZ[hldb I_fu
¥ mf_gb_  jZ[hlZlv k bgnhjfZpbhggufb bklhqggbdzfb
kbkl _fzlbabjh\zZlv ~ _eZlv gZmqgu_ b ijZdlbg_kdb_ \u\h”u
¥t eh]bgghklv kbkl_fzZlbgghklv b ]jZfhlghklv baeh”  _gby
j_amevlZlu k\h_c jZ[hlu
f ijzZzdlbg_kdZy b gZmqggZy agZqbfhklv
T mjh\_gv j_r_gby ijh[e_fu
< j_p_gabb "he’'gu [ulv mdZaZgu g_"hklZldb b ih  _eZgby
8.6 ZdZeZzZ\jkdjzyhlz ij_"~klzZz\e _ggZy iha™ _ mklZgh\e g¢
"himkdZ |ky d aZsbl_ijb gZebgbb m\Z bl_evguwo ifbdmd_dhz2éW g h:
kjhdb mklzZgzZ\eb\z _fu_ ~ _dZghf nZdmevl_1Z

AZsblz [ZzdZeZ\jkdhc jZ[hlu
AZsblz [ZdzZez\jkdhighpa\hlublky gZ azZk_~Zgbyo =hkm-
wdazZf _gZpbhgghc(dWbkkdBsbl_ <DJ dhlhjzZy ijh\-Ijyhjl Idbagymgdhc
b ijZzdlbg_kdbc mjh\_gv ih~]hlh\db \uimkdgbdh\ j rZ Ibfhijhl
d\ZebnbdzZpbb kl_i_gb \ khhI\_IklI\bb k Ij_[h\Zgbyfb ngHh]hjZev
h[jZah\Zl_evgh]lh KhzghBEjl1ZIklI\mxs_fm gZijZ\e_gbx k \u®*Zq_c “bi
9.2 =wWBhzk_"*Z | \ kjhdb mklZgh\e _ggu_ ]jZnbdhf mg_[gh]h ij
JZkibkZgb_ jZ[mlW_FWD |lky ~ dzZghf g_ iha”g__ q_f
gZqZeZ aZsblu b ~h\h”blky "h k\_~ gby \k_o kim~”_bkWw\ gazl
azZsblm >ey aZibkb gZ aZsblm kim”_glm g_hlodd blfdimbf digyb ippm
ijhklz\e_gguf azq_Ilhf ih ij_"~"biehfghc ijzdlb&[t_foghl\_ azZ*ggl
mq_lguc b Iblmevguc ebklu > dZgZl aZz g WDekty\leyg4gkdie XK djlz
kilm”~ _glh\ ~“hims_gguo d aZsbl_<DJ
AZ2gy™h aZsblu klm”~_gl k*"Z_ kDJ® _id4gizel | gghf \b"_
ih"ibkZggmx azZ\_“mxsbf dzZn_7~jhc k hlau\hf jmdh\h”lkZldey b
we dljhggmx dhibx <DJ
> dZgZl nZdmevl_I|Z ij_~klZ\eyghgQusWé&bkl \uimkdgh
bgnhjfZzpb_c¢c h \uiheg_gbb kIm”_glhf mqg_[gh]h ieZggdBoihbmc
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| _hj Ibg_kdbf ~bkpbiebgzf dmjkh\uf ijh_dlZf ijhla\hBdy¥ ggh
ih"ibkZggmx aZ\_"mxsbf dzZn_"jhc k hlau\Zfb jmdh\h”*bl_ey b j_|

<=WDh]ml [ulv ij_"klZ\e_gu |IZd" _ *"jm]b_ fZl _jbZeu oxjzdl_
b ijZdlbg_kdmx p_gghklv \pZhfkelpn gdhgzZlgu_ klzZlvb ih I_f_ i
Ahdmf_glu mdZaulZxsb_ gZ ijZzdlbgq_kdh_ ijbFudgo &bjZajdu dlaz” feb
[

AZsblz <«bIh”~blky gZ im[ebgghf aZk_~Zgbb =WD Ki_p
aZsbszxlky gZ aZdjuluo azZk_"Zgbyo Ebklu ]jZnbqglkydhTeyqZli
h[haj_gby Fzd_| ~_fhgkljbjm_Ilky gh ~_fhgkljZpby fzd 4z \ *_ck

ljb aZsbl_<DJ kim”_gl ~_eZ | djzZldbc "hdez”™ g_ [he_
h[hkgh\u\Z | ZdImZevghklv | _fu b \u[jZggu_ | _dghkgykdihkghYgug]
wlZiu jZ[hlu ijb\h”~bl j_amevlZhy Ibg_kdbo bwdki_jbf _glZevgu
bkke_~h\Zgbc < ~hdez”_ g_h[oh~bfh hkh[h \u”~_eblv ijbgylu_ \
wdhghfbqg_kdb h[hkgh\Zlv bo p_e_khh[jZaghklv b i_jki_dIb\m bki

Ilhke "hdezZ”"Z ge agafZxWibhkklIm”~_ ghmkh” _j"Zgbx KDJlu
"he gu [ulv djZldbfb b ih kms_kl\m

Azl f azqblu\Zxlky hlau\ b j_ p_gaby KIm” _gl "hep _gdblw h
gZ _]h jZthlmzk_~Zgby =WD

< aZdexqbl_evghf keh\_ klm”_gl fh _| hI\_IbZygpiZ azZhlawz\ghb
j_p_gabb beb \ \uklmie_gbb ijbkmlkl\mxsbo gZ aZsbl_ge_gh\ =W

J_amevlZlu aZs\glhhkyxy \ ijhlhdhe b h[ty\eyxlky ij_Ak_~Z
A gv aZsblu

lhke_ aZsblu klm~_gl ihemqz_I \ ~_dzZgzl_"Yeh gHalebk
hnhjfe gg iharg__ q_f az "\Yjmgy glthy Mgbjiehfh\
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ljbeh™ _gb _
AZy\e_gb_ h[ mI\_j"~_gbb I_fu <DJ
J dlhjm FLMKB

ijhn : K :~" _fh\m
hl kim” _glZ nZdmevl 1Z

(Nzfbeby Bfy Hlgiltkdghk)vx
limiiz BBBBBBBBBBBBB|
"hfzZrgbc Z*"j k BBBBBBBB

dhglzZdlguc
| e nhg

AZy\e _gb_
[jhrm miI\_jrblv | _fm [ZdjZdB\pykdhc

ih dzZn_~j_ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBE

Ih~ibkv kim"_glZBBBBBBBBBBBBBBBBBBIE
>7Z1Z BBBBBBBBBBBBBBBBBBBBB

Jmdh\h~bl e f gZagZqZ |ky BBEBBBBBBBBBBBBBBBBBBBBBBBBB
(*he ghklv mqg kl_i_gv NBH iheghklvx
BBBBBBBBBBBBBBBBBBBBBkBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
r1f1gZy beb ihqzZkh\Zy maZimadZl gmdhH\h~bl_ev

F_klh ijhoh*~_gby ij _~"biehfghc ijzdlbdb dZn "jZBBBBBBBBBB!

Kihdb ij_~~biehfghc ijzdlbdb
Ih~ibkv jmdh\h~"bl_eyBBBBBBBBBBBI

AZ\ dZn_"jhc BBBB
ih~ibkv NBH
BBBBBBBBBBBBBB ]
>_dZg nZdmevl_|Z BBBBBBBBBB
NBH

ih~ibkv
BBBBBBBBBBBBBB]
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ljbeh™ _gb_ ;

N ™ jZevgh_ Z] _glkl\h k\yab
Hj” _gZ Ljm~h\h]h DjZkgh]lh AgzZf_gb
n_" jZevgh_Jhkm~ZjklI\_ggh_ [x* _Igh_ h[jZah\Zl_evgh_
\ukr_]h h[jZah\Zgby
©Fhkdh\kdbc | _ogbq_kdbc mgb\_jkbl_| k\yab b bgnhjfz

JZaj_rzZx
Ahimklblv d aZsbl_
AZ\ dZn_"jhc

BBEBBBBBBBBBBBB BBBBB]

D:E:<JKD:Y J::HL:

G: L?FM
Kim~ gl
Jmdh\h”bl_ev BBBBBBBBBBBBBBBBBBB
J p_ga_dgl BBBBBBBBBBBBBBBBBBB
Fhkd\z ]
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ljbeh™ gk _
N _~ jZevhglh glkl\h k\yab
Hij" _gZ Ljm~h\h]h DjZkgh]lh AgzZf_gb
n_ " jZevgh_]Jhkm~ZjklI\_ggh_ [x~" _Igh_ h[jZah\Zl_evgh_
\ukr_]h h[jZah\Zgby
©Fhkdh\kdbc | _ogbq_kdbc mgb\_jkbl_|I k\yab b bgnhjfz

DZn_"jZ

gZa\Zgb_ iheghklvx
©OMI\_j rzxa
AZ\ dZn_"jhcBBBBBBBBBBBBBBBBBB
©BBBB?BBBBBBBBBBBBBBBBBB BBB]

A: > . G B ?
gZ \uimkdgmx d\ZebnbdZpbhggmx jZ[hIm

KIm" _gimBBBBBBBBBBBBBBEBBBBBBBBBBEBEBBBBBBBBBBBBBBBE

GZijZ\e_gb_ ki_pbZevghklv BBBBBBBBBBBBBBBBBEBBBBBBBBBI

NhjfZ \uiheg_gby \uimkdghc d\ZebnbdZpbhgghc jZ[hluBBBBBBBB

>biehfguc ijh_dl AbiehfgZy jZ[hlZ fZ]bkl_jkdB¥\[h&Ey|]ZpHlg [Zd

L _ fZ \uimkdghc d\ZebnbdZpbhgghc jZ[hluBBBBBBBBBBBBBBBBB

MI\_j°~ _gZ ijbdZahf j _dlhjZ «BBBBBBBBBBBBBBBBBB hl BBBBB.

Bkoh”gu_ "Zggu_

Kh~_j~Zgb_ jZikhykighl _evghc aZibkdb | H[t_f jZ[hlu \ b Kk
i j_q_gv ih”re “Zsbo jzajz[hld_ \hijhkh \uiheg_gby ih jza”
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<hijhku dhgkljmdlb\guo jZajZ[hlhd

JZajzZ[hldZ \hijhkh\ ih wdheh]bb b [_ah
"bag_"_yl _evghklb

L _oghwthghfbg_kdh_ h[hkgh\Zgb_ ih”g

| j_g_gvVv ]jZnbqg_kdh]h fZl _jbZeZ Kk lhg
h{yazZl_evguo q_jl_"_c

1.

DhgkmevlZglu ih <DJ k mdZaZgb_f hlghkysboky d gbf jZa”_eh

ih~ibkv NBH

ih~Nibkv NBH
Kihd k~Zgb kilm~ _glhf aZzdhgq_gghc <DJ BBBBBBBBBBBBBBBE

>Z1Z \u*"Zqb aZ"Zgby BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI

Jmdh\h~"bl_ev BBEBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBB
ih~ibkv NBH
BBEBEBBEBBBBBBEBBBBBEBBEBBBBBEBBBEBBBBEBBEBEBBBBEBEBBBBBBI
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