
device, the information processing apparatus 

including: an encrypt ione-Bre^Fyp-fc^Harg- unit configured to 

encrypt storage target data; a t- X* c3. 1TX o in X t- t- X- C O XX f" X XL xr cl 

-te^arB-&ffl4rtting—unit—to transmit the encrypted storage 

target data encrypted by the encryption 

unit to the mobile terminal device; a receiver 

configured -reee-irv^i.-m?—mrirfe—to receive the encrypted 

storage target data stored in the mobile terminal 

device; and a decrypt ion _d-e-e-¥yf> ting—unit conf igured 

to decrypt the encrypted storage target data received 

by the ree-e-ir^irflrg—receiver, where in: the receiver 

Iff HP i i -%>— 4- "V" /"i /"*s. v» *r" "t <*~r i i •V* /^J 4~~ f*\ •v— f*-i /»"H *I t y /*-% ™i vs *f~ *vi +— s •*•*% s runnel coni iyuiso. uo i eceive XJ.ILO r rna L.ion 

indicating a communication st3.t6 of ths mobile 

terminal device from the mobi le terminal device, arid 

the transmitter is further configured to transmit a 

data erasure request of the storage target data 

stored in the mobile terminal device to the mobile 

terminal device, when the communication state does 

not satisfy a predetermined leve1. 
j fl n n Q a 1 -2k ***? f>. "j~ 4~ f~s y\ y /fi r~t s~% ys 4— -S -y> -r r n 4— 4 -is L u u u o a. j rs O" c c O'Xi cc ct j»y 'w v~. w cn: c iTC p r e o v- ii c ITITTX i.i c1 rvti1 

p-^€>-v4-a-€r&-There is disc losed a mobi le terminal device 

communicably connected to an information processing 

apparatus, the mobile terminal device comprising: 

a receiving unit to receive storage target data 

from the information processing apparatus; 

an encrypting unit to encrypt the storage target 

data received by the receiving unit; 

a recording unit to record the storage target 

data encrypted by the encrypting unit; and 

a transmitting unit to transmit the storage 

target data recorded by the recording unit to the 

information processing apparatus, wherein 
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the storage target data transmitted by the 

transmitting unit is decrypted in the information 

processing apparatus. 

[0008b] A tM-r4—second aspect of the present 

invention provides a control method of an information 

processing apparatus communicably connected to a 

mobile terminal device, the control method 

comprising: 

an encrypting step of encrypting storage target 

data; 

a transmitting step of transmitting the encrypted 

storage target data encrypted by the encrypting step 

to the mobile terminal device; 

a receiving step of receiving the encrypted 

storage target data stored in the mobile terminal 

device ; arBr# 

a decrypting step of decrypting the i i £! r jo t- a 

storage target data received by the receiving stepj-_ 

receiving step of receiving information indicating 

a communication state of the mobile terminal device 

f -v-om flip mnhi 1A f PTHI ins! HI n-tr i p p • A n H 11S- W- A X Lit w* -s— Lit -X, X X -X- VA V X JL VA 

a transmitting step of transmitting a data erasure 

Tpnupsf of f hp R f OT3 QP f a TOP t cl 1r 3 pi t~ r> T *=* rl in 

mobile terminal device to the mobile terminal device, 

when the communication state does not satisfy a 

predetermined leve_1. 

[/""l f\ f~\ Q /~i 1 7\ *f" g*~i t •v** 4~ Vt -—> <—i 4~ <•*> "f" 4— f, y\ y /*-> <***; s"\ 4— -s •*»•> T r r~\ vt 4™ •fr~* UUUOL.J iuiii L~ xl c-i • & t?x: pr^rr~^~t7~trr ± 1" U 

p^ej^ir#e-g-—There is also disclosed a control method of 

a mobile terminal device communicably connected to an 

information processing apparatus, the control method 

compri s ing: 
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a receiving step of receiving storage target data 

from the information processing apparatus; 

an encrypting step of encrypting the storage 

target data received by the receiving step; 

a recording step of recording the storage target 

data encrypted by the encrypting step; and 

a transmitting step of transmitting the storage 

target data recorded by the recording step to the 

information processing apparatus, wherein 

the storage target data transmitted by the 

transmitting step is decrypted in the information 

processing apparatus. 

[ 0 0 0 8d] A third aspect of the present 

invention provides a program causing a computer which 

controls an information processing apparatus 

communicably connected to a mobile terminal device to 

execute: 

an encrypting step of encrypting storage target 

data ; 

a transmitting step of transmitting the encrypted 

storage target data by the encrypting step 

to the mobile terminal device; 

a receiving step of receiving the encrypted 

storage target data stored in the mobile terminal 

device; and 

a decrypting step of decrypt ing the encrypted 

storage target data received by the receiving step; 

i eceiving susp or rscciviriy XHXOirTE3.uxori 

indi cat ing a communication state of the mobile 

te rmi na 1_ devi ce from the mobile t ermi nal devi ce ; and 

a i-rAricsmi t" f- "i nn ci*pn 0 "F t" ran Qm-it"t"'inrT ^ rls t* a C'l. Je X W lit .iii— ^ ii j. it d. jv* W il. V# Cii^> J. >£> lit J- V* I, - X. X 
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erasure request of the storage target data stored 

in the mobile teritiirial device to the mobile termina 1_ 

device, when the communication state does not satisfy 

P _t 0 O- 0 U 0 L III 1 ri 0 Q X 0 V 0 X . 

[A /*l A Q /~\ ~\ 1\ ri -» "*.r 4" r•< •v\ A n f -F 4— V> /—i y> •y r-j tr\ y> *j~ -i ri *tr/s 4— -i yn U u U O C J T% 'x.' 'crxx"c-^~xr~c->cr\irxx^-: xn""v 

pwjrdeg-There is also disclosed a program causing a 

computer which controls a mobile terminal device 

communicably connected to an information processing 

apparatus to execute: 

a receiving step of receiving storage target data 

from the information processing apparatus; 

an encrypting step of encrypting the storage 

target data received by the receiving step; 

a recording step of recording the storage target 

data encrypted by the encrypting step; and 

a transmitting step of transmitting the storage 

target data recorded by the recording step to the 

information processing apparatus, wherein 

the storage target data transmitted by the 

transmitting step is decrypted in the information 

processing apparatus. 

ADVANTAGEOUS EFFECTS OF INVENTION 

[0009] According to embodiments of the present 

invention, it is possible to provide a secure virtual 

storage us ing mobile terminal devices. 

BRIEF DESCRIPTION OF DRAWINGS 

[0010] [Fig. 1] Fig. 1 is a diagram illustrating the 

conf igurat ion of a data storage system. 

[Fig. 2] Fig. 2 i s a diagram i1lustrat ing a 

hardware conf iguration of a management server. 

[ Fig. 3] Fig. 3 is a flowchart i1lustrat ing a 



storage process in the data storage system. 

[Fig. 4A] Fig. 4A is an explanatory chart of a 

division process and an encryption process. 

[Fig. 4B] Fig. 4B is an explanatory chart of the 

division process and the encryption process. 

[Fig. 4 C] Fig. 4 C is an explanatory chart of the 

division process and the encryption process. 

[Fig. 5] Fig. 5 is an explanatory view of a 

redundancy process. 

[Fig. 6] Fig. 6 is a flowchart illustrating the 

encryption process of numeric data. 
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CLAIMS 

[Claim 1] An information processing apparatus communicably 

connected to a mobile terminal device, the information 

processing apparatus comprising: 

an encryption configured to encrypt 

storage target data; 

a fa?aasfftir^iegi^jjarfe--transmitter configured to transmit 

the encrypted storage target data encrypted by the encryption 

•unit to the mobile terminal device; 

a receiver configured •areee4Jt^4rng--afHb^to receive the 

encrypted storage target data stored in the mobile terminal 

device; and 

a decryption •dee-ryptiag—unit configured to decrypt the 

encrypted storage target data received by the 

receiverrece4ryjfi^—ttairfewherein: 

the receiver is further configured to receive information 

indicating a communication state of the mobile terminal device 

from the mobile terminal device; and 

the transmitter is further configured to transmit a data 

erasure request of the storage target data stored in the 

mobile terminal device to the mobile terminal device, when the 

communication state does not satisfy a predetermined level, 

[Claim 2] The information processing apparatus according to 

claim 1, wherein the transmitter is further configured to 

transmit fe^aHemittiKg--;unit fearaBrSfflirtre—the same encrypted 

storage target data to a plurality of terminal devices 

including the mobile terminal device. 
47 



[Claim 3] The information processing apparatus according to 

claim 1 or 2, further comprising 

a divider configured divide the storage 

target data, wherein: 

the encryption eneryf^fc^rBrg—unit is fur the r_con f iMl t.od_ to 

encrypt eftes=ypfes—each divided storage target data generated by 

a division process by the dividerdividing—uairt; and 

the transmitter is further configured to transmit 

•fc^€B3Bfftjrfct4re^unit—transmits the divided encrypted storage 

target data encrypted by the encryption unit to the 

mobile terminal device. 

[Claim 4] The information processing apparatus according to 

claim 3, wherein the transmitter is further configured to 

YI C2 m i i™ t" TT"^ y? CITYI i- t~"- i*....3.ri/f ii.ri i f~ y T~I r??T* i t** f""i f1 ̂  "h /"> *F •}- "h o J— d J. X £3 L LI -JL L~- l L i x —iL. '*</»>S, .L h\.' Ct k >JLB. V—' ^ WL W BL X NX J— w X X^« 
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divided encrypted storage target data encrypted by the 

encryption eaeseypfeinaef—1unit to a plurality of terminal devices 

including the mobile terminal device devices different from 

each other. 

[Claim 5] The information processing apparatus according to 

claim 3 or 4, wherein the divider is further configured to 

es the storage target data so that a 

ratio of a size of the divided storage target data to a size 

of the storage target data becomes a predetermined ratio or 

less. 

[Claim 6] The information processing apparatus according to 

any one of claims 3 to 5, further comprising: 

an assessor configured fe to assess validity 

of the divided encrypted storage target data received by the 

receiver -a?eecivi3Hg^mrirt—f rom the mobile terminal device; and 

an integrator configured 4nrteg^rtirRg--m-3rfe---to integrate 

the divided encrypted storage target data whose validity is 

confirmed by the assessor aBsc&&jbRg • unit-to restore the 

storage target data. 

[Claim 7] The information processing apparatus according to 

any one of claims 1 to 6, further comprising: 

a monitor meHrarfeoring unit to monitor an operating state 

of the mobile terminal device; and 

an eraser erasing uni-fe—to cause the encrypted storage 

target data stored in the mobile terminal device to be erased, 

wherein according to a result of the monitoring, causing the 

encrypted storage tarpc data stored in the mobile terminal ^ ^ 



device to^be erased- ~j3~y fefer© tor3Lritg U"O.Xt • 

[Claim 8] The information processing apparatus according to 

any one of claims 2 to 6, wherein: 

when the transmitter transmits the data erasure request 

to the mobile terminal device, the receiver receives the same 

encrypted storage target data as the encrypted storage target 

data stored in the mobile terminal device from a second mobile 

terminal device, and 

the transmitter transmits the encrypted stojrage target 

data received from the second mobile terminal device to a 

third mobile terminal device further—eemprisiiag-t-

y<f% s"% "E vy° i T "t .4r~ TVI i"* -*1 j*"* •'f™ *1"" **"''*• 
i I i- ju X —I— X, J- i x ~s~ j. I j, S* .XtxJ'' 't-i. :i- x 
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p]QX 1 O O "* X1.CL*1 c3.o*yy,"^,oo * 

e-y^ i i •ys "3 4"~ 4" f*°\ l*~^ "i "E i"~? y\ 4-- f\ s~~i 4"" f°*\ "V* /~\ 4~" *V^ <^6~ .'jaj% 4* 
a^». iw* ^Si»^ Ji* *j< " S*a»«* ri-** ' Saw-' ' ' NJ»° ^ '^ 'CJsC ' " !^.,.! t-^ ~^y ~< 

4 4" !••> /~\ rvn /~\ 1>~% *i "I /~s 4~ «—s i^yn -i ys •—t 1 ^ ,>-\ •? r ^ ?—< ^-\ 4" .*"-> V% «"-- -v- r°i /-~-J —> /-s /-»< /-> -v -I -y^ s~r 4— •••> -*> 
~L. X"X ~"yl. X J. V-•* " "i'Ltv^ ^X~ \^T"~" V-^--LTti t-i*-.irx^>i. ^ILv "' v _i—vl> •!- v^i-Li.x^j I*** c^L 

"ir"0 SUlirfe 0Hll 11 fctlG "^^©•Rrirfe'O2T ILrKr^- ^ "tiT'iO tft0^1^*ifcOHr*X ID^€jP~ "0,1*1,lL~fe~r 'WxiO 2TO 3rxi~?~ 

T> ?1^t s-\ y> 4— V*t ,r"i <~? f*" /—> t*"* "**< /"? <"*•» f*" I"! y^T O ^? r"^. "j"* ^ C! t" riTT' ̂  ~* "*•"* -P -i -fr-,° <~s •H rvt p, »t 1 /—v 
Vv .LjL%~»-XX. **—- J- JL* ^—• st) V^-o- ^| %*** t-^ X^L-i^ CX£- K—/ ,X_ \_i' --L» X .£, ^4.^. >*i~ -X- S~ w 

f~ f*^y^tr* i T*I p I ^ /*~\*rr -i /•—« c~\ i rn ̂**1 }>•"• 4~ o"y^,"^ ^ i TIfr 11 T*I I f~ f~ In o *i *KT~I *n rr 
tu# SHI- ' L fe I. "— rX*. V n-^~ 'W-° -*X~* U-r^ '' <&*^A y1 J- li-'JkJ* mfsl .!. ''Jj ^->'~L lil. -:^. ~ W^- j" ' ' "' ^,-c^ .i. V* I..L*. -ii. 'iL ' 

f iTI *i f~ *t,^f~'f~^^ i \Ti" .o c*.^j..]!y!f*' f~ T'"rr1~ y*rri** ^ n ̂  f"Vir^ .''"•"•Tr^ 

tcmr^'olii' (3.5.t3. ^"~>,"c^tn o. oooc^x*!^, mc^3o3~"^ o tv3~fr"i*^iiLi'i.Ci."' clo'V-i oo *' cxirxc 

3r*ocoiy0"g^cprn. th.o SOC7C3ind. mcplo"»lo tGiir'rYiiLTxCH.-l- cS.c^v'^ GO to o. t3nx.x*'c3. 

i 1 f™^ i~ f~^ *i "n r^ 1 f^^.r i f"* f~^-
ttl«C'fc>,-i_''~I- ^ IXw tit wlw X £-i~X. -Lv V-C^w* v V 

[Claim 9] The information processing apparatus according to 

any one of claims 1 to 8, wherein: 

the transmitter fa? unomi11ing unx t: transmxts f to the 

mobile terminal device, the encrypted storage target data 

cncrypfcedr-and an instruction of a second process for the 

encrypted storage target data~~eaeKf-ypted, the second process 

corresponding to a first process for the storage target data 

Hjg—^ 4"* y\ *v^"t Myi^ 4" f~\ f-v^ x X vH-1 it!*** "^y L/ "VA H CL X 

the receiver 3reee^^i«g-^Bmrt—receives a result of the 

second process for the encrypted storage target data 

encrypted, from the mobile terminal device; and 

the information processing apparatus further 

comprises: eempjrarsjdftg 

a converter configured ee?ive^-t-ifig-urRi-1— to convert the 

result of the second process into a result of the first 

process for the storage target data-^e-t^ese^yfrtred. 
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[Claim 10] The information processing apparatus according 
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claim 9, wherein: 

the encryption^ •unit encrypts the storage 

target data by using an encryption function; and 

the converter - converts a result of a 

second arithmetic process being the second process for the 

encrypted storage target data e»e-r- into a result of a 

first arithmetic process being the first process for the 

storage target data--^^-6---eft€-*:-^teei, by using an inverse 

function of the encryption function. 

[Claim 11] The information processing apparatus according to 

claim 9, wherein: 

the encryption eBre^ypfe-irag—unit encrypts the storage 

target data by adding data to the encrypted storage target 

data based on a pattern; and 

the converter converts a result of a 

second search process being the second process for the 

encrypted storage target data into a result of a 

first search process being the first process for the storage 

target data- 0 TIC 3r~y~]3 -feed, based on the patternae--addirfc4ren 

I "I % -! m "I T 1 7\ yvi ^*sl-s i *1 4— r*\ •y*yy* yi ri 1 f-i f-°%yy>ry^ T •% y> f "1 "s r s~\y\ prifn /**| f~ f 
t'w, , f" ^ 11 ~ j ' "> '.v ' * * * ^ ..1- v11 ^J'J". 1 ~i I X"3TC*'{- -X. Ci'Ov X L11 tCT -i. X' -X- x J* X w C-* 

—^ •>-) -{ -Y~% 4" <-*\ ~y-kyy> **^ f"~ "i /"-vy-i y\~y*f~\ f* fs try r-* -i yn f~r *y-' "~s i "t o 4— Vn /-*» rvt T"^ T 1 A 4-- ~K*ryt T y*i ^ 1 
X X X i. Li' vt* JJ-- I X V-f X X j iXL,' i' X X^ E.i L-I'.*—' —i"- N»°- 11 i. X Xv.-'i. .—'..I 

f-l nt T-s srs •% y* * 
vTX w V/ Uut'pX. i- D ILiXy » 

—»y -y 3- "t yi t i y^. 4~ 4- -v* "t t y* s°*\ f~j 4*" "p1-* 4" fT "f" 'f"" 1^ 
•' <. .. v".. ...t"! * " •' 1 " 1 ' iX i^ »^i(. L11 X X 

Zli '^H'' '3i> X*X \^lr 1 ^3 

TJ:rx ^e-

\-| *^7*0loy Initio ooc .i. "V7,inoj" 
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--fee- x3 ''ST StiFl "S ffHrt—fefee-

xr c d/ "^olo- d •**™^,y XPC^ c •iT'oi "* ULXX HL izi "fa tn. Irxci- 3- xx-IEC3 *>^ Tricot. t "* C3JT^ jcs n^rc^ d- \~* s £3 "* 

tV-» n f- ^--v -v» —*> /~r 4— —; i/*/*t/*< I— rl f- -i 4— ~s•-» —> •r~t s~-i fv% -r 4~ 4— o /•"•[ V*>*^, f , f" I"! jf^>. 4*-. y..ri y> r<.rii i 4-~ 4~ ~i r~> /—r 
TIC - KJ> W--• ^t-' Ji— C«i ^-*| **w^ '-_—• 'w-~ -A— •—~ji CAO- C-1 *—• .A__ J* A. i<_J i j. k v— v*>$- ^>Z^j y T"ni"f"^ ̂  ^''XXXX'Xtw iii -X. w w ^ x 

11 •»-< 4 *h~ *4 t^t <-~l «*-> <>~i "j-"^."j T"i "Hyf""* ~1 T"? *f~ f*1* Trf! ̂"1 f~ 1 T*': fT: r"* f~^ ^ ~! T"^ i"f .""i T"tT~\ r~^ "V"."~! 1 1 *""! vJt-L'X.-1— " -1.,. !-„•' \.-'_v_-.L. y" *|w^"t-- \~—-- s^4- —x x x'i^v-' ' _L.X J. ~L~' Li X-J- '»X— jj. X ,X_ 'v..-- %...• \*,~* K^ tw' ^j_'X'X^^i"' ' wt C*-i- .X* w*- vx » 

[Claim i3-12] A control method of an information processing 

apparatus communicably connected to a mobile terminal device, 

the control method comprising: 

an encrypting step of encrypting storage target data; 

a transmitting step of transmitting the encrypted storage 

target data encrypted by the encrypting step to the mobile 

terminal device; 

a receiving step of receiving the encrypted storage 

target data stored in the mobile terminal device; aed 

a decrypting step of decrypting the encrypted storage 

target data received by the receiving step; 

a receiving step of receiving information indicating a 

communication state of the mobile terminal device from the 

mobile terminal device; and 

a transmitting step of transmitting a data erasure 

request of the storage target data stored in the mobile 

terminal device to the mobile terminal device, when the 

communication state does not satisfy a predetermined level. 

r^*1 ^~j J o itro? 1 motlnOv^, C3f~ 5. inc3^y"i--1 o inoi^rnI xxot*1 c^.o'vioo 

otrirnuri "i CA!I31 c o^n.x'X'w tr c3. O.XT. irx £ !i!r'incx t- ^31*1 0* s !3 x ^ 

4~ 1^ ^ /r-j -y-t 4~ /*-. "1 YXX-C^^-^''i f'\ C~\ ^ "? -1^'X'XN—"• \«^x x -is. tix w- t ' L t ti,,. »X>. x X « 

' " 1 1, HIW' alaa^ 'lai-g ^ ^ 
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U X X1 _1—"x J,.1 .J3v.*1 X X |'^^-il- '•—^ Ci"" |c^ C-L ~i~ i^1 J 

—~* -r; e~s ~vs /•**> y': yys 4~ -; ys »T f* 4"" /~s y^ /-x 4~ /**s t-i /—< "V"*t yv\ 4** "1 yt J"-5* "f°~ lo /~s r~t ~f— f*\ y **^ f*r /~\ j— —^ 4— -—< 4" -"> 
O^'xX " *-*--x1^,/'^1_.?,X*^| j—\ '.i^ J.v...." y jv:^' v~> —•— J.JS—j xXs°i^ ^-| V-4. 

"L. C-'-' C3- 3L. ^V'* C"3 C^j.- JC3 ixP C3- d> ".L- '"y"'' ,3.~ irX'3-| ;C3' |v.3 r 
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a av'a /^| *|-"\ x T l^v yt /"% -^s /*"% "v" "? "Y~). y*' y* 4™ ,-"> •;"-, 4™ .-j~, 4^ f-'t s~~\ °s %-~v "P* y"\ "v^yyi 4" *"* s~\ 
\_Xt-tr~L~*"'"--'i. JL~ V- \^/^£- Jt*^ y' ' i—• x'i^ ^|\—' "~X-- v-• ClfX X ^->- .X-X'X'Xv. ~L> \«XX J. 

ys. -y-r~•> <-i >-\ n >-( -i yt j-f . .-**. m—^ys y-^ fun y a-rVs y^, -%•- o..,.rj., .ys 
.x. sX^ "-X-x4w%rZlL. K,X,? vvXXs„/ x = ™i2TX«L 

• t he s~fe"^ fc'Sri''•c^€xt O.3. feci t x. OTITISm .x. t~. in o ci. i3*y t Inc fc2T 3-10^ s FFI i 11 

4~ rrn 4 /-< ^-l.<^\ yi •y't ry» f~ y yi 1 y> f" V1^ y» "* yv ~P /""» t^rn n f- -j s~%-r-i y% -y f~% <«•*•* ri r< •! y"» r*r ~rvif>iy Tr I--^ -**> fiin 
'^Jai [w^ -JL.' V ' *vj^ '^W-L X <L L*v -i- -L 'vt-' -it 1 .-, <Jj.- <—r-~ feX 1^*4; v_-- WLT\«/ -i- J. ' ' \Jjl- .2. J-'t*"*- ~t- L^y \—= N*.^ g 

[Claim iS-13] A program causing a computer which controls an 

information processing apparatus communicably connected to a 

mobile terminal device to execute: 

an encrypting step of encrypting storage target data; 

a transmitting step of transmitting the encrypted storage 

target data C -tT^7*^) t G €lr -by the encrypting step to the mobile 

terminal device; 

a receiving step of receiving the encrypted storage 

target data stored in the mobile terminal device; 6e%d 

a decrypting step of decrypting the encrypted storage 

target data received by the receiving step; 

a receiving step of receiving information indicating a 

communication state of the mobile terminal device from the 

mobile terminal device; and 

a transmitting step of transmitting a data erasure 

request of the storage target data stored in the mobile 

terminal device to the mobile termina1 device, when the 

communication state does not satisfy a predetermined level. 

tf"1 "1 -~v "S TY; 1 £T..-1 7\ ~y ~^ ry; —-I -j j—- y*. f-?- —^ /-•! /"\ryiy\i i f'~ ~v- -•' /"a "l-t /-^ r~\ -K") T~ •%•"- °l ^--i —> 
v Lit «L- J J- j--"1 *$**• CK L X x \VSHZS I. i-jxt C° -»LJ v v X"X *- - - ZJ_. ii^,' 

"1-^ f" f~* "K'TYl 1 Tin T /~\T r ~i n A »^I f-^yyirvt't i "|-^ ~| fr-t l***^ "j tr ./*i s~% r~\ 4— 
b -~i« 'W- ' Cy' V_-/ -i— i IX *X~ X X C^a. -JL. V Xw *W-' fa S't 1 fe V-4.X X V X XX Xw VM**' 

*"s 4" °*> y^ ,y> y^ p ~v*xs*y% yyi ^ w 
c X X Jir*lil~c^' w' JL* x X' 1 ^i- w- » 

^ *1 "c y *i .y^ y^ ^..y^y^ y^ ~F~ -y y* y8 ^ r *i *p^ 4™ f r4" 4" /*"! -h™ ^ 4^° BV^/^siyy^ 
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