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~NY NILDFREL
e RYMNLIIAFET, BERRFTHERFTTET

a=(ay,az,...,a;)

a c(al,a2,..., ak) # kXTI NILDIEB
e AIDEZTA:
(@) = (R KNI aDZE i KT)
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e AULREDAY ML OME L VE:
MIEDHIEED L SICHR/S E EDTES

ax b= 1(a; £b1,ay £ by, ..., a5 = by)
(@ 8); = a; £ b

a+b# BAURSOXRIKNIL a,b OF
a-b # XNITKN]LDE
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« N7 NILDORARTE
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Hadamardig
e URSESDANYV NIV DRk EDTE

ae b= (ayby,axby, ...,arby)
(d° b)i — aibz

# XN RKNILDRERGDTEDIE
# A CEDEBHETER
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a-b=a by +ab)+ -+ ai by
k
— Zaibi
i=1

a b # N7 KNILORAE
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¢ THIRARF T, BRETHERFTRY

Am1 Adm> e Awn

A matrix(c(all,a2l,..., amn),m,n) # m x n {79IDIERL

e FIDEZET:
(A);; = ({TH ADij B7)
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e MUKRZZDITI OME KUV E:
N RNILNERULSICTEHT B ENTES

(A + B)ij = a;; + by

A+ B # AUV XDTFIDOH
A - B # {TAlDE

3.
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¢ 2D DITHIDFEE:
FEFED D)

» AUKZEZDTH O & DR (Hadamardi;

« n X mBTFIE m x | BFTF
« T—VBITIEEES S

D&
S<AVWSNS
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Hadamardig
e AUKRKZTESDITI O EDIE

(A e B);; = a;;b;

A * B # {TADKAEDE
A/ B # BACEDOHELEED
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TIDIE
e n X mBITHI A & m x | BITTH B D&

m

(AB); = ) anby (ABW&n X I1751)
k=1

A B # {T5l0D1&E
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TIXERL—R
o n RIEATTI A DITFIK det(A)
det(a) # 175I=0
e n RIEATTI A D ML —XXAEKSD DHEF])

n

trace(A) = 2 a;;

i=1

EHIIAES N TWEWDOTUTZFI/A:
» B diag(): 7O AKDZED HI (NT I\)l/)
. Eg;t& sum( ): 257 I\“/@%L,\ﬂ];é_:n-l-g-g-%
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pI=E

LL

o WL 2R]
A2
D AL %

- 771751 A T Hamilton-Cayley® i€}

— trace(A)A + det(A)E, = O,

P K.

e U Ep [322REAITTH, O [F2RIEAZFITY




3=

## (THZER (FFSICEEEL TKLY)
(A matrix(l:4,2,2)-diag(rep(3,2)))

[,1]1 [,2]
(1,1 -2 3
[2/] 2 1

## EZEFE
A A - sum(diag(A)) * A + det(A) * diag(rep(l,2))

[,1] [,2]
[1,] 1.776357e-15 0.000000e+00
[2,] 0.000000e+00 1.776357e-15

4.3
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e INSI0M2EMEHNSHREINT NLEERE £.
e INS10FXTCOMZEEE L.
o T ZAWVWTHILDERZIERTE L.

o 30ED[OER{TH Z2[E]FE Y % & 60EDOERITHI & /&
52 ExERETL

~~
O

cos(8) — sin(6) )

i3l = <sin(9) cos(6)
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N7 ML ETIDEE

e FUEHRY ML - FEARY FLEWS R L
e {FHIERY MNLDIERFE TEYIICHBT S N2

o SHEFRF 75 TRBEIND

A matrix(1:4,2,2); b c(5,6) # 79 ENT MNILZER

A b # 175 x XU KNIV = FIRT KL

[,1]
(1,1 23
[2,] 34

b A# NIJKNI x 175 = IRXI KL

[,1] [,2]
(1,1 17 39

22222
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B 1R GIENDEEE
o« EIJIXRAEI

= A:nRIEHITTH
= b, x:n RITHNRT NI

|11

Ax =0 (B 1RAFER)
x=A"1s (F&; AN ERIRBE
o ZKDBICITIEAE solve() ZFIHT S

X solve (A, b)

e XU NIL DR ICTTIBIRZA S

5.



F1T5

o IFAIZR n RIEATTHI A DW1TH] A~

AA "= AT"A=E, (E,dnxBE1T50)
e ¥ solve() ZFIHULTKDHB I ENTES

AX = E,
X=A1E = A"

solve(A,B) # AX=B ODf#Ex%zKH 3
solve(A) # H1T5 (BHOEMITIIDIEZEEBTE D)
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B DER

e N7 MNILW1THICEIEL(sin, exp, ... R &) Z#E

ERNCEICETEUVEREREIMREINDS
e XU NI a, 175 A ICEEE sin Z &

(sin(2)); = sin(a;)

sin(a) # A CEICETEEINS. sin(a)[i]=sin(a[i])

(sin(A));; = sin(a;;)

sin(A) # A TEICEHEEINS. sin(A)[i,j]=sin(A[i,]])

https://noboru-murata.github.io/sda/spring/slide02 .html ?print-pdf#/sec-title-slide

39 %

44444



J

https://noboru-murata.github.io/sda/spring/slide02 .html ?print-pdf#/sec-title-slide 25/43



Bl
o WYRIRIEATTI A E3RTARNT ML 6 ZE1ERL L
T xICEAT BEILIRAET

Ax = 5

% T



3=

## TNERT NILZERR (FFEITHEEL TELLY)
## rnorm(9) (FIERRELEZoD1ERKT B (FE5EITEEL < 5tHA)

(A matrix(rnorm(9),3,3)+diag(rep(1l,3)))
(b 1:3)

[,1] [/2] [,3]
[1,] 1.1783251 0.03055139 -1.36961424
[2,] 1.3036489 -0.18712612 0.66152890

[3,] 0.4637852 0.13362684 -0.04320856
[1]1 12 3

## HRZETE
(x solve(A,b))
A ox # FEROWES (b ICR51ET)
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[1] 2.612160 13.975825 1.828949
[,1]

[1,] 1
[2,] 2
[3/] 3

6.3

https://noboru-murata.github.io/sda/spring/slide02 .html ?print-pdf#/sec-title-slide 28/43



1% & Rl RE

e INSI10M2FEMEMNSRBENYT MNILZ/ERRE &L.

e DRFTENRY b ILEEEFFITERL THESHED
S5FWC EZEND L.

e BIFEMD A & s ZFHWT

A b+ Db A

ZEEIDETT—ICRZD, AIHNZSEREINIE

AN
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H FBIZX

o 11ﬂ®§§§é:|=_|1‘# ICRCHEHZEERTES
e FHMDEREICIIET function() 2FMAHET S

o FX rh\biid)ﬁiif“—:c‘:zz -

(r){

ﬁ’%?@%%ﬁ*&

4 (4/3) * pi * r*3 # IRODAEE
S 4 * pi * r"2 # BROKRMEE
out c(V,s) # BDEDXRY NLZES

names (out) (of |
(out) # (EZIRT
}
myfunc(1l) # 31T

volume area
4.18879 12.56637
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Hil{iED 3
e RIE{LVPHUBEESTEREZITOIcHICIE, FHDIX
‘YJ%EEE’OJ‘L}ZL/%':?‘—I’B e DEEADE LIRS
REZBZESUVEZ L DEEHESETIE
 if (REFDIR)
» for (]&DIRUL - EIFIETE)
» while (] DERU « FHEE)
o % HlIEIX &5 5




if X
e XA E DEETTOU T LX%ES

(fEn)y 7O LX

o FEED if XICEKHEALNBDEEZTT
T3 EEEINT S

(Zfn)y 70O 7 LX 7O Ly
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if X DH
e 20200724HV19TEID I B HV?

(20200724 %% 19 == 0) {# %% [FRODZEE
)

print(
print (20200724 19) # Bz

} { # (Y CHENE7OvIP 1207075 A
print( )

print (20200724 %% 19) # RO ZEFR

[1] "EhTIhhEx9"
[1] 1063196
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for X

e XY NIV OERZ EIC i ICRKALT 7AY
T LXZEDIRULETI S

(i v) A7 35 LAX

o 7OUZLXIEEH i ICK > TETHENE DS
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for X DHI

e 7)LT 7Xvw ~(D20,15,11,25,15%

print (LETTERS) # LETTERS N7 NLODWNAE% KR
(i c(20,15,11,25,15)) {
print (LETTERS[i]) # IEZFICFER

[1] "A" IlBll llcll IIDII IIEII IIFII IIGII IIHII "I" IIJII
[14] "Nll lloll llPH IIQ" llRll llsll IITII "Ull llvll lqu

(1] "T"
[1] "
[1] "
(1] "
[1] "
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while X

o XA E THBIRD T

(FHa) 7O 5 LX

b— /™

o 707U 7 LXIE3

WODFHEADE S NG KR

<17

ER-Y 0=

o (repeat XEWDHDHH D)

5 LXZEDIRY

7



while X ODHI
e 20200809 AT HET B

n 20200809 # EEDITR
p 2 # BRYICEARNDE
while(n != 1){ # BHPLUIKRBZXTEHET S
for(i in p:n){ # pHSnXTIEICHANSD
if(n%%i == 0) { # ROHIOMHER
print (i) # FDUI>czFRK
n n/i # BESEL THREONRKREEH
p i # RAICANDEZE#H
break # forXZaEHFTHRT

[1] 3

[1] 31
[1] 281
[1] 773

8.8
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1§|JEE

+ ZARDILORS x,y,2 522 £ B S EHE
3 B &

e ZE. AOYDAN LD

X+y+2Z

S = 4/s(s = x)(s — y)(s — 2), s =
HE D ILD.



A=l

(XIYIZ){
s (x+y+z)/2
S (S*(s-x)*(s-y)*(s-2))"(1/2) . .
## S <- sqrt(s*(s-x)*(s-y)*(s-2z)) # FARZRDZIEHZAVNVTHRL

(S)
}
area(3,4,5) # BEAZAFTHRE
area(l1l2,13,5)

[1] 6
[1] 30

9.3
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R
e IEEDEM n DBEFE N KD DEHEIERE L.
o B¥I n D Fibonacci#z k& 2B =/ERE &L.

Fo =0
F, =1
by, =F,_1+ F,

e T X WNEZSNiEE, BRIDFEHTZEHET S
Bz ERtE K.

e HIFICX HDINT NILDIGEICIEZFDFEIIZETET
5&S5ICIEEEE L.
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