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Answer: <&,

Optional Problem: 6. Spec 1(b)

Let o be a permutation so that for each node j € {0,1}" in the hypercube network, a packet v; is to
be routed to node o (j). For each node j, let p; = ejes...e;; be the path followed by packet v; under the
bit-fixing strategy. Now let ¢ be any fixed node. Let S be the set of j = ¢ such that the paths p; and p;
share at least one common edge.

Prove that, for any |S|, the number of steps used in delivering packet v; is no more than I; + |S|.
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Lemma.l S F8NMITER o 5 p BESHIED RIELEAI—ER.

Proof ZRIEH o 5§ pi HENKRESSERKRESHIMFILOZENED. XWRMARERAER , &IE
=HER. AT Bit fixing EiAFMEARIFEEZER— Bit fixing HiE , MEXNMEEA—MEIEEN
BERRMEIAR | BIERiEX ( ESMERIMERARMERE 1) , #8iXmNHERESTS—HN.,

EEEPTERES | X Q RERIFMBINE p FNETRENES (EREE  BC ). VIaRZIM&E
A, R E Q. B Lemmal BBE, S PR i LME Q P2, BPTHRIGHE Q@ K.

Lemma.2 Q PFHITTHRS Q SMITEAR PR,
Proof AR , WAAERZI , — 1 Q SMITTEHEM Q PHTEFEEAR—FEE. XHFEHEER Q 5t
HNTEFESA—FRIGE o FBE , XM Q NEXZEX BRI,
X Dy BB k SRIRTHHIRERER.
Lemma.3 D; {ERRIIBASIPR,

Proof {E58 t NRAANEF , HUEE k 2IREE ¢ — D NTHHINHRENABEEN. D, BEFARNE
EESEATRERER | MPRINBEES R ERER.

B QIR D DA Qu={vx € Q|Dy = dy. MEEHUTH , AIBERE Qu FPEZMAYRFS -



Zhang Kunwei Optional Problem Optional Problem: 6. Spec 1(b) (continued)

1. S FE—PTEHEAN Q , RIMA Qu PEIMNT—IPTTE.

2. S FH—PTEREBF Q. FTIUA Qi PELST—NITE. HRIE Lemmal , §E |S| X, RIEHERE ,
EOo<d<|S|H S| +1 N d, BB do , 15 Qu, FIREBITE.

3. B HRYE Lemma.2 , Lemma.3 , /PRABBEHER— Qu Fr-E. AT HPRAFICEEENTRRE
BEER |, FTLURSRIEERE Qq . MAAESSHRNEMTERBET Qo . BHER , E—
;;@E%&EPE Qu ERENETHREIMAE—E Qi PHITEBE Qo P, EFRERLE Qq

9=,

FIIERTZI v; € Qoo 1RIZ 3k > 0, v; BIFEIR D, SREZARET S|+ k, AFERPREEESE D, 180 1,
HEERIETR , v BET Qu,Q1,Q2 ., Qsj+k » HHFEFE Qup. XHF , 2 v; € Qq, MR Qq, IFF,
ZIETCU A PSERARBEE Qu, TATE | M Qu, EXREBEFITTE. XHEELAERN , Q4 E=.
BEERERN Q PRE i, B D, =S| +k > doy , ] Qu, NiZERTE. FELELFE , Fi1EE v, BIZER
RZE |S|. BHER . o AERIEREKE L+ 9.

Optional Problem: 7. Opt

Let C be the closed semi-circle of radius R where R > 1. What is the value of f c ﬁdz‘? Deduce the

value of the real integral [ fcoo 1Jr%dx.

Answer:
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Acknowledgement: Answers here are all original.
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