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Student ID : ~ ---"Nam~e--,-:~ _ _________Section :

1. 'h11-:JmnJ~mJ'HJU T nl-llEJfll1:IJdhj,\I~-:J LL~::l-:Jn~:IJ~t):lJ'Hl1l F nl-ll£J fll1:IJ LUu.L 't1\1 (5 fl::LLu.u.)

1.1) m~L1J~£Ju.LLtJ~-:J state 1u. discrete Markov Chain Lil~;fu.~~WlL~:IJ~W1J£J" slot L1~1 T t F

1.2) Ll~l"1J£J"m~LtJ~£Ju.LLtJ~" state "1J£J" discrete Markov chain ii distribution LLUU

exponential TtF

1.3) Poisson(Al)+Poisson(A2) = Poisson(Al+ A2) T t F

1.4) State probability "1JEl" discrete Markov Chain \I::;fu.nUL1~lLL~::~fI1u.::L~:IJ~u."1JEl" state

TtF

1.5)

1.6)

1.7)

lu.LL!i\~::LLnJ"1J£J" transition matrix iif.J~uJmuu.v\'ii" TtF

. .
1.8) ~::UU~hLLUU MtM/s £J1\1\1::iim~l.I~m~"1JEl" server i11[JtiWl~l'YiLLWln!i\1"nu. T I F

1.9) ~::UU~hLLUU MtM/s ii inter-arrival times LLl.IU exponential distribution T t F

1.10) ~::UU~bLLUU MtM/s ii throughput Lrhnl.l arrival rClte LL~::ii distribution LLUU Poission

TtF

2. ~tJ~ 2.1 LUU1W1 El::Lm~3JLL~WI"fll1:IJ"b\l::LUu.m~'Y11"lu."1J£J" L1~1 LWI ElfLy:j£J~" LLYrfl LnWlLtJ [j-:JtJ~l [J'YI1"
'lJ

nlnlV\u.Wll~ state LL'YIu.~l [J,)lUlULLYrflLnWl~L~lLWltlf~,,\lWl1u.LL!i\~::,rl1:IJ"

0.05

e , \1.1.:'
WlElUf11f11:IJWlEl Lull.

2.1) \I"L;;£Ju. transition matrix

GH)11

0.8

0.25

~tJ~ 2.1
'lJ
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0.41»15 0.4
0.3!,

(2 fl::LLUu.)
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2.2) t1l1u-i'11~\Id'L1lLWI trf~\1 LL~"'LnWll~ 15 LL~"'Lnlil~El-i'1':~\1 mnn'Yl1ltrh"''1lmb':iJ::Lihl.'¥tL1l

LWI El'f';iJ::i.'t\l LLVi", LnWl 12 LL~'" LnWl~ El-i'11~\11 'U.-i'11~\1~ Ell JijY)lL'vilh (0.5 "'::LL'U.'U.)

2.3) 1iJ\I~l transition matrix Ldm'1Glll:.hul1.l 3 -i'11~\1

(;IOU

(4 "':: LL'U.'U.)
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3. b"1fl,htlml1J~1b~E)"f'Yifl'lflu~,ntl 3.1 tl1::nmJ~1!Jb"~fl'l" )1J~1b~Erf 2 b"~fl"rJnb~amim"lilnu
~ ~

f{l'Y1-noi1'l'l1l'\.nXl~fu u~TI bn~,;)ln" fl1J~1b~ afb-rtfl ~,,~ fl1~n1Jb1~1 b~ flfbvJflm1~~~ flnUb"~EI''lh tI

In uunn f{l'Y1-nii buffer bvJmnu bb~"bn~1W1Jt'\.l,::G{lt1~\lrJn1·r\llU1Um1~\lbb~"bn~5u1~n1Jb11
~

1tl~ 3.1
'II

tll f{3J3J~1~b"~El'l"El1J~1b~Elfb"~El\l C1 bbG'l:: C2 ~'lbb~"bnl~bb'lJ'lJ Poisson ~1uel1il11 2 bbYi"Lnlil•
~fllUl'Yi bbG'l:: 3 bb~"Ln~<iialuTYi~l1J,h~u bLG'l::nl'V1U~1~'G{1'Y1'l'f"lfb1G'l11um1~'lbb~mn~1lKL11

L~flfbyhn'lJ 0.05 bbG'l::ii distribution uuu exponential

,nn"liEl1J t'lrlnl'V1U~1~1iI fl'lJ'hrn1J~ Elttlit
~

3.1) G{l'Y1-n';)::t~f'lJbb~"bnlilbUu. distribution uuu11i1~1t1elmlLyhh (0.5 "::LbUU)

GlDU

3.2) b1G'l11::'VI'J1\1f{El\lbL~"bn~G{El\lbb~"bn~rlfln~\I~~<iim)Wil1n"fl3J~1b~flf C1 ii distribution bi1u
'II

uuu1~ bbG'l::v\l'lnUbU~ t1~lUl'Yi (1 "::bbUu.)

3.3) "113J'lb,;)::bUUrlG{1't1iG{13J11flf'lJbb~" bn~t~mh'l'llEl fJ'VIrt\lbb~mfi~1Wn1'lb1G'l1 2 Ulri

(2 "::bbUU)
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3.4) 5~~~ILQ~~1Um~ff\lLLVi~lLn~"lJf)\l&il'Yl"1f1'inuL~1L~ f)f

(;t£)U

3.5) fl11:JJ'\.h;)::djwYi&iimf&i1:JJ1~nff\lLLViflLn~hi' 10 LLViflLr ~1UL1~1 2 luTYi

(;t£)U

3.6) fl113JU1';)::djwYi&ii'Yl"1f1iL1~11um~ff\lLLViflLn~:JJ1nnl'l 0.1 iU1ri

IPltJU

3.7) n1'V1u~1'V11wri1\lL1~1 [0,10] lu1ri L~Vifl~n~~~u'Yl1\lii,&il'Yl"!~1~distribution LLUtJ Poisson

LL~::ij5to1~1LQ~~ 40 LLViflLn~li\f)iu1ri ,;)\l'VI1m1:JJu1';):dju1wIl1\lL1~1 [0,1] iU1.yj3jLLVifl~nto1

L~U 'Yl1\lii\l &ilmf~ ."l1nu 20 ~~Vifl~n~ use1wIl1\l ~1~1 [0,3] iU1.yjiJ~~Vifl~n~ ~~U 'Yl1\lii\l&ilmf
I ca,... ~ ~

~'Yl1nU 30 LLr'4mnto1 (4 fl::bLUU)
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4. ff:u:u~1~'Yhu,L~1lJ:U fllJVI:IJ1 ~1~b~nrml bblJlJn11~~i"lbfl~fl"l~i:uyfb~ fl1fl"l1lJ"11 U,~:uvf~b~ :umnifu,, ~

1qrrnUbblJlJ~1~b~flnijm1.,)l~fl"lfil 3 1UbblJlJ~fl
~ ~

1~mUbblJlJ A bfl~fl"l~:uvf~rm~~i"lffl:1J11fl1EJ"I1lJ"I1U,L~ 1.5 "Ilu,~fllu,1'n siluuu B bb~:: C
~ ~ ~

bfl~EJ"I~:uyfffl:1J11fl1El"lflJ"I1U,L~ 0.75 "Ilu,<iiEJ1u,1'n Lb~::t11fhVl \.I.qr1~e)qr11n11i"l'W:uvf"l1U,iiTllbUU, 1

"I1U,~fl1U,1'Yi ~lnifl:u~~nlV1 u,~1~~ fllJ~lfll:u<ii EJLUii'
~

4.1) lij"l~1u,lm~111ihqrflf<iil"1 ') ~hlu,n111bfl11::~~"I1wnfl"l11"1 (6 fl::bmu,)

IJIOU

-nluuu A "t.JUUU B "t.JUUU c... ... ...
Throughput

Utilization

Po

T

N
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4.2) ,nn..ufJll~~¢ll'l.r:rrni.~ atn n'Y1111J':hri1U'iJ::L~fln'n.lLLlJlJ1~1um1&i~ ci"Lfl~fl"'Wllvr LL~::L~fln
~ ~

~1t1LVi~t:.H~1~ (1 fl::LLUU)•
GH)1J
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~I Q..<l ~W:'I.I Q",I ~ ~"IA::iI I W:W:I.~.A.

5. ~:;1J1JL'l·Hl"lllm1JLLVl'lbnCilCil1t1E1mlLUGHJ 2 LLVl'lbnCilCilElTU,1'1 LLG'l:;~lm~tHl-JLLVl'lbnCilmU link "D'-J:JJ

'l11:JJL11 64 nhUCil~El1UTn (nl'V1UCil1~LL~'lLnCil;jj'l11:JJm,;4 nht1J~) LLG'l:;LrlElLL~mnCil1u~:;1J1J;jj

mnifu ~:;1J1J~lm~ntJf1J~1 LEI-J1~;jj'l11:JJ~1:JJ1~n1um~1J~ 11~~Lvi:JJmnifu LLG'l:;LrlElil1~:;1J1JLiitlu

Li1u State transition diagram ~1:JJ1~mL~Cil-Jtlii'~-J~tJ 5.1
'lJ

;., I. i.

~}D
II

~tJ~ 5.1
'lJ

5.1) 'oil-J'VI1T11"l1 EI-J A LLG'l:: J.l
(;lel1J

5.3) 'oil-J'VI1'l11mb'oil::L,jU~~::1J1JhJ~lm~nf1JLL~'lLnCilt~~n

(;lelU
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5.4) ~-\I'VIl effective arrival rate ~usreuu

GH)lJ
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Poisson Distribution

k -a
P(k) = a e

k!

Exponential Distribution

P(x) = Ae-AX

F(x) = 1 - e-AX

M/M/1

Po = 1- P

N=L
l-p

M/M/1/K

l-p
Po = -l_-p-K--+-l

N = p[l-(K+l)pK+KpK+1]

(l-p)(l-pK+l)

M/M/s

1Pa= .f {spy +~p)'-
n=O n! s!(1- p)

1 P 1
T=W +-= q +-

q J.1 SJ.1-A J.1

P
Nq=--~

I-p

M/M/2

l-pP -o - l+p

N =...!:.L
l-p Z

p. - ~l-p . n
n - l- pK+l P

N = p :l-(K+l)pK+KpK+1] _ p(1-p)

q (l-p)(l-pK+l) l_pK+l

P _~oY t:
q - s!(l _ p) 0

W = N".= p~ = ~
q A A(I- p) SJ.1- A

PN=--P +sp
1- p q

p =~~
q l'-p
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