BHHE - A—bFT by
2024 FE1%HA
FEERFETEI BARE—

B - A — hT Y 1/48



@ v b7 —72: Networks

© =/)\K: Minimum trees

© Jamik-Prim 3%

@ Jarnik-Prim SEHIEL W &: Correctness of the method
© Binary Heap

© Binary Heap IR

B - A — Y 2/48



2w kT —2: Networks

2w k7 —%2: Networks

o JZ7DRDICHENHELIEHDZESRY FT—0 LIER
o @R DEERE
o NTTSAUHHPDEE
o SHIZ. BRI T TDRIDICIED TEH (weight). HrH3HD
z=H/S
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&/IA: Minim

5l 2.1: Hs—ztcd)Lﬁ"%‘fxE% (2BITELR)

The cheapest communication route

_.\j
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3

BESE - A— b2 by 4/48



3 ol Rl Nl S 5/48



&/\AK: Minimum trees

=/ NARDILFAAM: Applications of minimum trees

o 1EH&HE: communication network
o MHDFRY KT —2: network of oil wells
o BHEADONAI TORIZR/I
o HAMEARD Ry b7 —UHEHR: network wiring in a office
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Jarnik-Prim &

Jarnik-Prim ;&

o IEMSRIML T, EELIEIEROHZIER T Incrementally
connect vertices

o BHEHR THARICHE >TULSB: The intermediate result is always
a tree

o BHEFDAN S, RKEFZDIEEADID S EDEHZ/NDIL
ZEFEAT. FZMIET: Choose the edge with the smallest
weight

o EADIENRHER/N: The increment of the weight is the smallest
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Jarnik-Prim &

Jarnik-Prim 7Z7JL.3d V) X Ls

Algorithm 1 Jarnik-Prim 7JL31) X Ln

AEDERvc VEZRF. U=} T=0TF3
while U # V do > ETHDHAZHEIE THRIERYT

UtV\U%%mL@55sﬁ¢@§b®%®% &9%
eDV\URlDIHRZ w T3
U.append(w)
T.append(e)
end while

T H&/NAKRZHEHT S
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Jarnik-Prim &
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Jarnik-Prim &
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Jarnik-Prim &
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Jarnik-Prim &
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Jarnik-Prim &
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Jarnik-Prim &
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Jarnik-Prim &
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Jarnik-Prim &

E#H 1 DAL THER,
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Jarnik-Prim &
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Jarnik-Prim &
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Jarnik-Prim &
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Jarnik-Prim &
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B 3.3: RO+t X: Processes

Jarnik-Prim &

from | to U
{vo}

Vo V2 {UO,U2}

%) U1 {007U1,UQ}

U1 Us {UO,U1,U2,U5}

vs | vy {wo, v1,v2, v5, v7}

U7 Ug {U0>U17U27U57U77U8}

U1 Ve {U07U1,U27U57U6;U7av8}

V2 U3 {U0701,U2,U3,U5,U6,U77U8}
Vs V4 {Uo,01702,U3,U4,U5,UG,U7,US}
v7 | vy | {vo,v1,V2, Vs, V4, Vs, Vg, U7, Ug, Vo }
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Jarnik-Prim EHIE LW &: Correctness of the method

Jarnik-Prim3E&EDEL W C &:

Correctness of the method

e Jarnik-Prim ZILJ) ALRITHOKRT . UDFETZICD
WRITZ7 GU)ICBTBIRNIAKRICHE>TVWBE L ZETRT.

o SEFADAEt: BB Jac T Z. RDH3LId ¢ TICEZTHRZ
BET. EDINEVWARHTES

w(a") < w(a) (4.1)

CEZRELT. FEZES,
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Jarnik-Prim FEDIEL W &: Correctness of the method

Qo O Qe

Q@ o ZBELTEZIRTICEWT, BacT DHRDDICT o' ¢T & LIZEEIC, EHDINSLAE
B LRET %,
w(a') < w(a) (4.2)

@ tORT. ¥ a ZFHEIELL THRUTEEZ Py £ L. TORICTORTERL THRUEZ
Qo £33, TDHE. P1. Q1 EXEILHUZ LT B, tDERIERT 3,

Q@ I d OEHDIESITE P, & Q ICBLTWVWB LT 3,
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Jarnik-Prim FEDIEL W &: Correctness of the method

i

o P EMHT 3T {d,al, - !, )
° Q&MY B b0}, b, )

o P,DETQ,HRUBLhHh5S
o P, MU TWVWAERHII Q; IXHUIBHEL
o Q; MEUTWVWBERHIZ. P, DX Py I3EHUIRD AL

Vi, 0 < V5 < n,, w(a]) < w(by), (4.3)
Vi, 0 < Vj < my, w(bh) < wlag™) (4.4)
33/48
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Jarnik-Prim FEDIEL W &: Correctness of the method

o Zl P, RUQ, DAFEDAICER
Vi, w(ah) < w(th) < wla™) (4.5)
o ZHEDNBEDDDEHIUTZH/IY

Vi, w(a) < w(ay),w(a) < w(b)) (4.6)
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Jarnik-Prim EHIE LW &: Correctness of the method

Qo Q1 Qe

0 toEN. BN u FTHULE. TOBRER r FTHITLAL
@ L& P, MPAUB L E. 2FD Q DPREBAIC, o BRATNEVI DS

w(a) < w(bg) < w(a’) (4.7)

b, FE
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Jarnik-Prim EHIE LW &: Correctness of the method

k >/

Qo O Qe

0 toEN THR u FTHULE. TOBRER r ZBFTHUTTLS
@ TOE Q MAUBLE. DED Py NMAEBHIC. D o RASThBEWVWI LD S,

w(a) < w(ag) < wla') (4.8)
mh. FE
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Binary Heap
Binary Heap

o ERDINSRNEREZWMOHT

o IERUMNITLICEFTILTLBDIFTIFEL

o RENESH

o WEBNEE
https://github.com/discrete-math-saga/BinaryHeap

B - A— hT Y 37/48


https://github.com/discrete-math-saga/BinaryHeap

(ll

o INILLENISHRZT—H
(label, value)
o TREZHAK
o X FEUNDE L BICIE. 2 ADIER
o R TRBIIENSFHED TEE

DPvalue S Cvalue
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Binary Heap

Binary Heap f X—<

(2,0.9] [8,04) [5,0.4) [11,0.8) [(1,0.6)
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o UXFLZHRE

o LoldfERALAWL

o ZHAREDNE I DEE% L; ICIBIH
o BEXMn

n=|Ll—1
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Binary Heap

BHWFDODALTIR
FROES FOES
/2] j
F (@& FE)
i 2j 2j + 1
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Binary Heap D&{E

REREBICERZEML. BHRUEXTBHIE S,

Algorithm 2 EXDEN
procedure ADD(0)
L.append(0)
n++
shiftUp(n)
end procedure
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Binary Heap D&{E

o WELICHIERZHEUABMNUETI TRITE S,
o TDI®HIC. HMEDOKRNzHERRT B,

Algorithm 3 > b7 w7/
procedure SHIFTUP(k)
if &> 1 AisLess(k, [k/2]) then
swap(k, | k/2])
k=1k/2|
shiftUp(k)
end if
end procedure
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(13,0.2) Z:EM L =158

(2,0.9) [(8,0.4) [(5,0.4) [(11,0.8) [1,0.6) [7,0.3)
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Binary Heap D&{E

o FEABRZTMOHT
o REDEXRZHBICEE. BYILMUEXTTITS

Algorithm 4 R NEZROEDH L
procedure POLL
t = L.get(1)
x = L.removelast()
L.set(1,x)
shiftDown(1)
return ¢
end procedure
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Binary Heap D&{E

Algorithm 5 7 k&>
procedure SHIFTDOWN(k)
if 2k <n then
j =2k
if j <nAisLess(j+1,7) then
j++
end if
if isLess(k, j) then
return
end if
swap(l.j)
shiftDown(7)
end if
end procedure
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Binary Heap D&{E

(2,0.9) [(8,0.4) [(5,0.4) [(11,0.8) [(1,0.6)
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Binary Heap DI&{E
BRDEDEE

o [EZ VT EIIZEIF. T +TvT
o BZIBEMIEIIZEIZ. T IV Y
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